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PREFACE

This report was prepared by the U.S. Geological Survey in cooperation with the
States of Arizona, California, Idaho, New Mexico, Utah, Wyoming, U.S. Bureau of Rec-
lamation, 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:

Ted ATNOW....cciuinvriiinitieeiaeereesienirianeceniennnes Salt Lake City, Utah
H. M., BabeoCK....co.oveeiiiiiiaiiiniiaciieiininiiieenns Tucson, Ariz.
W. L. Burnham.... Boise, Idaho
R, L, Cushman.......cccevveneeinineninenninineneananens Cheyenne, Wyo.
W, E. Hale....ooovoiiieniiiiiiivenieiiveeeiiesveeenenaees Albuquerque, N. Mex,
R. .. Menlo Park, Calif.
E. Lakewood, Colo.
G. Carson City, Nev.
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QUALITY OF SURFACE WATERS OF THE
UNITED STATES, 1969

PARTS 9 and 10

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 in 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 1969 (October 1, 1968 to September 30, 1969).

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 voiume, 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 10191500 . The first 2 digits, "10" identifies the Part or hydrologic region
used by the Geological Survey for reporting hydrologic data., The next 6 digits is the

1



2 QUALITY OF SURFACE WATERS, 1969

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 (10191500) 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.

o
]
6 o This report
HAWAII
e Part 1, WSP 2141  Parts 4-5, WSP 2144  Part 8, WSP 2147
. Part 2, WSP 2142 Part 6, WSP 2145 Part 11, WSp 2149
R Satl Part 3, WSP 2143 Part 7, WSP 2146 Parts 12-16, WSP 2150

Figure 1.--Map of the United States showing basins covered by the 10
water-supply papers on quality of surface waters in 1969. The shaded
part represents the section of the country covered by this volume; the
unshaded part represents the section of the country covered by other
water~-supply papers.

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

During the water year ending September 30, 1969, the Geological Survey main-
tained 125 stations on 76 streams for the study of chemical and physical character-
istics of surface water. Samples were collected daily and monthly at114 of these
locations for chemical-quality studies. Samples also were collected less frequently
at many other points, Water temperatures were measured continuously at 8 and
daily at 51 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 22 .



COLLECTION AND EXAMINATION OF DATA 3

Quantities of suspended sediment are reported for 43 stations during the year
ending September 30, 1969. 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 25 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 indicesof
runoff and the general distribution ofwater 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 Waters for Irrigation, Western States."

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

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

COLLECTION AND EXAMINATION OF DATA

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

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

CHEMICAL QUALITY

The methods of collecting and compositing water samples for chemical analysis
are described by Brown, Skougstad, and Fishman (1970). No single method of com-
positing 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 measure-
ments of conductivity of daily samples, supplemented by other information such as
chloride content, river stage, weather conditions and other background information of
the stream.

TEMPERATURE

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

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

SEDIMENT

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

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

For periods when no samples were collected, daily loads of suspended sediment
were estimated on the basis of water discharge, sediment concentrations observed
immediately before and after the periods, and suspended-sediment loads for other
periods of similar discharge. The estimates were further guided by precipitation
records and sediment discharge at other stations in the same or adjacent basins.
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In many instances where there were 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 either milligrams per liter or micrograms per liter. Milligrams per liter (mg/l,
MG/L) is a unit which represents the weight of solute per unit volume of water. A
microgram per liter (ug/l, UG/L) is one thousandth of a milligram per liter.

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 on page 6, lists the reciprocals
of the combining atomic weights based on carbon-12 (International Union of Pure and
Applied Chemistry, 1961).

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

Multi- Multi-
Ion ply by Ion ply by

Aluminum (AI#3)* ., ., ., . .. 0.11119 Iodide (I-1) . . .. .. ..... 0.00788
Ammonia as NH* | | [, , . .05544 Iron (Fe*®)* .. .. ... ... .03372
Arsenic (As®)*_ . ., ., ... .04004 Lead(Pb+2)* . ., .. ... ... .00965
Barium (Ba+?) . .. ... ... .01456 Lithium (Li#t) .. ....... .14411
Bicarbonate (HCOs-1), . . . . . .01639  Magnesium (Mg+) . ., .. ... .08226
Bromide (Br-1). ., ... .... .01251  Manganese (Mn+2)* , , . , . .. .03640
Cadmium (Cd*2)*. . ., . ... .01779  Mercury (Hg+2)* , . ... ... .00997
Calcium (Ca*?) . . . ... ... .04990 Nickel (Ni#2)* , ., . ..., .03406
Carbonate (CO;-2) .. .. ... .03333  Nitrate (NOg1). . . .. ..... .01613
Chloride (C1-1) , . . ... ... .02821  Nitrite (NOp-Y). . . . .. . ... 02174
Chromium (Cr+8)* ., ., .. .. .11539  Phosphate (PO,~%) . . .., .., . .03159
Cobalt (Co#a)*, . . ... ... .03394  Potassium (K+1) . ... .. .. .02557
Copper (Cu+2)* , . ., ., .. .. .03148  Sodium (Na+l), . .. .. ... 04350
Cyanide (CN-1) , . ., . ... .. .03844  Strontium (Sr+2)* . . ... ... .02283
Fluoride (F-1) . .. ...... .05264  Sulfate (SO;2). . .. ...... .02082
Hydrogen (H*) . . ., .., .. .. .99209  Sulfide (S-2). .. ... .. ... .06238
Hydroxide (OHY), . .. .. .. 05880 Zinc (Zn#)* .. .. ... .. .03060

* Constituent reported in micrograms per liter; multiply by factor and divide results
by 1,000.

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 gquantities 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
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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 ©.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.

Particle-size analyses are expressed in percentages of material finer than classified
sizes (in millimeters). The size classification used in this report agrees with recom-
mendations made by the American Geophysical Union Subcommittee on Sediment Termi-
nology. The classification is as follows:

Classification Size (mm) Method of analysis
Clay...coeennne 0.00024 - 0.004 Sedimentation
Siltieeieinneons 004 - .062  Sedimentation.
Sand............ 062 - 2.0 Sedimentation or sieve.
Gravel......... 2.0 - 64.0 Sieve.

The particle-size distributions given in this report arenot necessarily representative of
all the particle sizes of sediment intransport in the natural stream. Most of the organic
matter is removed and the sample is subjected to mechanical and chemical dispersion
before analysis in distilled water. Chemical dispersion is not used for native-water
analysis (Guy 1969).

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 (F). In October 1967, the U,S, Geological Survey
began reporting data for chemical constituents and concentrations of suspended sediment
in milligrams per liter (mg/l) and water temperatures 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.) Temperature,
in degrees Celsius may be converted to degrees Fahrenheit by using the table on
page 8.

COMPOSITION OF SURFACE WATERS

All natural waters contain dissolved mineral matter. The quality 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.
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Table 2,--Factors for conversion of sediment concentration in milligrams per liter
to parts per million*
(All values calculated to three significant figures)

Range of Range of Range of Range of
concen- concen- concen- concen-
tration Di- tration Di- tration Di- tration Di-
in 1000 vide in 1000 vide in 1000 vide in 1000 vide
mg/1 by mg/1 by mg/1 by mg/1 by
0 - 8 1.00 201-217 1.13 411-424 1.26 619-634 1.39
8.05- 24 1.01 218-232 1.14 427-440 1.27 636-650 1.40
24,2 - 40 1.02 234-248 1.15 443-457 1.28 652-666 1.41
40.5 - 56 1,03 250-264 1.16 460-473 1.29 668-682 1.42
56.5 - 72 1.04 266-280 1.17 476-489 1.30 684-698 1.43
72.5 - 88 1.05 282-297 1.18 492-506 1.31 700-715 1.44
88.5 -104 1.06 299-313 1.19 508-522 1.32 717-730 1.45
105 -120 1.07 315-329 1.20 524-538 1.33 732-747 1.46
121 -136 1.08 331-345 1.21 540-554 1.34 749-762 1,47
137 -152 1.09 347-361 1.22 556-570 1.35 765-780 1.48
153 -169 1.10 363-378 1.23 572-585 1.36 782-796 1.49
170 -185 1.11 380-393 1.24 587-602 1.37 798-810 1.50
186 -200 1.12 395-409 1.25 604-617 1.38

*Based on water density of 1,000 g/ml and a specific gravity
of sediment of 2.65 g/cc.

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

°C °F °C °F °C °F °C °F °C °F
0.0 32 10.0 50 20.0 68 30.0 86 40.0 104

S5 33 10.5 51 20.5 69 30.5 87 40.5 105
1.0 34 11.0 52 21.0 70 31.0 88 41.0 106
1.5 35 11.5 53 21.5 71 31.5 89 41.5 107
2.0 36 12.0 54 22.0 72 32.0 90 42.0 108
2.5 36 12,5 54 22,5 72 32.5 90 42.5 108
3.0 37 13.0 55 23.0 73 33.0 91 43.0 109
3.5 38 13.5 56 23.5 74 33.5 92 43.5 110
4.0 39 14.0 57 24.0 75 34.0 93 44.0 111
4.5 40 14.5 58 24.5 76 34.5 94 44.5 112
5.0 41 15.0 59 25.0 77 35.0 95 45.0 113
5.5 42 15.5 60 25.5 78 35.5 96 45.5 114
6.0 43 16.0 61 26.0 79 36.0 97 46.0 115
6.5 44 16.5 62 26.5 80 36.5 98 46.5 116
7.0 45 17.0 63 27.0 81 37.0 99 47.0 117
7.5 45 17.5 63 27.5 81 37.5 99 47.5 117
8.0 46 18.0 64 28.0 82 38.0 100 48.0 118
8.5 47 18.5 65 28.5 83 38.5 101 48.5 119
9.0 48 19.0 66 29.0 84 39.0 102 49.0 120
9.5 49 19.5 67 29.5 85 39.5 103 49.5 121

*C=5/9 CF - 32) or °F = 9/5 (C) + 32.
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MINERAL CONSTITUENTS IN SOLUTION
Silica (Si0,)

Silica is dissolved from practically all rocks, Some natural surface waters contain
less than S 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
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 scluble rocks of high
aluminum content such as bauxite and certain shales. Acid waters often contain large
amounts of aluminum. It may be troublesome in feed waters where it tends to be
deposited as a scale on boiler tubes,

Iron (Fe)

Iron is dissolved from many rocks and soils. On exposure to air, normal basic waters
that contain more than 1 mg/1 of iron soon become turbid with the insoluble reddish
ferric compounds produced by oxidation. Surface waters, therefore, seldom contain as
much as 1 mg/l 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 inthe water, The highest desirable level of concentrations
of iron in culinary and drinking-water is 0.1 mg/1 (100 ug/1) with a maximum permissible
level of 1.0 mg/1(1000ug/1). (International Standards for Drinking-Water (ISD-W), 1971).

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 (200 ug/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/l of calcium; waters in areas where rocks are composed of
dolomite and limestone contain from 30 to 100 mg/l; and waters that have come in
contact with deposits of gypsum may contain several hundred mg/1.

Magnesium (Mg)

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

Sodium and potassium (Na and K)

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

Bicarbonate, carbonate and hydroxide (HCO3,C03, 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
are not fully dissociated above a pH of 4.5. Since the major causes of alkalinity in
most natural waters are carbonate and bicarbonate ions dissolved from carbonate
rocks, the results are usually reported in terms of these constituents, Although
alkalinity may suggest the presence of definite amounts of carbonate, bicarbonate
or hydroxide, there are other ions that contribute to alkalinity such as silicates,
phosphates, borates, possibly fluoride, and certain organic anions which may occur
in colored waters. The significance of alkalinity to the domestic, agricultural, and
industrial user is usually dependent upon the nature of the cations (Ca, Mg, Na, K)
associated with it. Alkalinity in moderate amounts does not adversely affect most users.

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

Sulfide (S)

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

Waters containing sulfides, especially hydrogen sulfide, may be considered un-
desirable because of their odor. The toxicity to aquatic organisms differs significantly
with the species and the nature of associated ions.

Sulfate (SO ")

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.

ISD-W (1971) recommends 200 mg/l as the highest desirable level of sulfate
concentration in drinking and culinary water.

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/l of chloride leached from soils
and rocks, especially where the streams receive return drainage from irrigated lands
or are affected by ground-water-inflow carrying appreciable quantities of chloride.
Large quantities of chloride in water that contains a high content of calcium and
magnesium increases the water's corrosiveness. The presence of abnormal concen-
trations of chloride and nitrogenous material together in water supplies indicates
possible pollution by human or animal wastes.

Fluoride (F)

Fluoride has been reported as being present in some rocks to about the same
extent as chloride. However, the quantity of fluoride in natural surface waters is
ordinarily very small compared to that of chloride. Investigations have proved that
fluoride concentrations of about 0.6 to 1.7 mg/l reduced the incidence of dental caries
and that concentrations greater than 1.7 mg/l also protect the teeth from cavities
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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.

Bromide (Br)

Bromine is a very minor element in the 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, 1t resembles chloride in that it tends to be concentrated in sea water.
lodide (1)

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

Nitrogen, organic (N)
Organic nitrogen includes all nitrogenous organic compounds, such as amino acid,
polypeptides, and proteins, It is present naturally in all surface waters as the result

of inflow of nitrogemous products from the watershed and the normal biological life
of the stream.

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

Nitrogen, ammonia (NH a8 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 limit is 2 mg/1, butaslittle as 0.1 mg/1 has been proposed (California
State Water Quality Control Board, 1963).

Nitrate (NO.3)

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

It has been reported that as much as 2 mg/l1 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 excessof44 mg/1 (as NO,) should be regarded
as unsafe for infant feeding. 1SD-W (1971) sets 45 mg/1 as the upper limit.
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Phosphorus (P)

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

Boron (B)

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

Dissolved solids

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

Arsenic (As)

Arsenic compounds are present naturally in some waters, but the occurrence of
quantities detrimental to health is rare. Weed killers, insecticides and many industrial
effluents contain arsenic and are potential sources of water pollution. The upper limits
of arsenic concentration in drinking water should not exceed 0.05 mg/1 (50 ug/1) and it
would seem wiser to keep the level as low as possible (ISD-W, 1971). Concentrations
of 2-4 mg of arsenic per liter are reported not to interfere with the self-purification
of streams (Rudolfs and others, 1944) but concentrations in excess of 15 mg/l 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.

Barium concentrations in excess of 1.0 mg/lisnot 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.
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The results of animal studies suggest that very small amounts of cadmium can
produce nephrotoxic and cardiovascular effects. The reproductive organs of animals
are specifically affected after parenteral administration of very small amounts of
cadmium salts. The level of cadmium concentration proposed for water use is 0.0l mg/1
(10 ug/1) or the lowest concentration that can be conveniently measured (ISD-W, 1971),

Chromium (Cr)

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

Cobalt (Co)

Cobalt occurs in nature in the minerals smaltite, (Co,Ni)As,, and cobaltite, CoAsS.
Alluvial deposits and soils derived from shales often contdin cobalt in the form of
phosphate or sulfate, but other soil types may be markedly deficient in cobalt in any
form (Bear, 1955). 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 pHbut in water of normal alkalinity the salts hydrolyze and the copper
may be precipitated. In the normal pH range of natural water containing carbon dioxide,
the copper might be precipitated as carbonate. The oxidized portions of sulfide-copper
ore bodies contain other copper compounds. The presence of copper in mine water is
common,

Copper imparts a disagreeable metallic taste to water. As little as 1.5 mg/1 can
usually be detected, and 5 mg/1 can render the water unpalatable. Copper is not con-
sidered to be a cumulative systemic poisonlikelead and mercury; most copper ingested
is excreted 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/l (10 ug/l) in drinking and
culinary water. ISD-W, 1971 gives 0.05 mg/1 (50 ug/1) as the highest desirable level.

Lead (Pb)

Lead seldom occurs in mostnatural 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 18 C water free of
carbon dioxide will dissolve the equivalent of 1.4 mg/1 of lead and the solubility is
increased nearly four fold by the presence of 2.8 mg/1 of carbon dioxide in the solution,
Presence of other ions may increase the solubility of lead. Reports on human tolerance
of lead vary widely. U.S. Public Health Service (1962) states that lead shall not exceed
0.05 mg/l (50 ug/l) in drinking and culinary water on carriers subject to Federal
quarantine regulations. ISD-W, 1971 gives 0.10 mg/1 (100 ug/1) as the upper limit.
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Lithium (Li)

Lithium is present in some minerals but is not abundant in nature. From available
information, most fresh waters rarely contain lithium of concentrations exceeding
10 mg/1, but larger quantities may be present in brines and thermal waters. Lithium
is used in metallurgy, medicinal water, and some types of glass and storage batteries.
Waste from such industries may contain lithium.

Mercury (Hg)

Mercury is the only common metal which is liquid at ordinary temperatures.
It occurs free in nature but its chief source is cinnabar (HgS). Mercury compounds
are virulent culminative poisons which are readily absorbed through the respiratory
and gastrointestinal tracts or through unbroken skin (Weast and Selby, 1967).

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/l). ISD-W,
1971 recommends 0.001 mg/1(1 ug/1) as the upper limits of concentration.

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.

No set limit of nickel concentration has been established for public water supply.
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, ISD-W, 1971 gives 5 mg/1 (5000 ug/1) of zinc content as the highest
desirable level for drinking water and 15 mg/l as the maximum permissible level.

PROPERTIES AND CHARACTERISTICS OF WATER
Dissolved solids

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

All solutes affect the chemical and physical properties of the water and result in an
osmotic pressure. Water with several thousand mg/1of dissolved solids is generally not
palatable, although those accustomed to highly mineralized water may complain that less
concentrated water tastes flat. The U.S, Public Health Service (1962) recommends that
the maximum concentration of dissolved solids not exceed 500 mg/1 in drinking and
culinary water on carriers subject to Federal quarantine regulations, but permits 1,000
mg/1 if no better water is available, ISD-W (1971) recommends 500 mg/1 as the highest
desirable level and 1500 mg/l as the maximum permissible level. Reported livestock
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tolerances range from 3,000 mg/l (Colorado Agricultural Experiment Station, 1943)
to 15,000 mg/1 (Heller, 1933).

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

Dissolved solids (mg/1) Degree of salinity
Less than 1,000 . ., ... .. Nonsaline,
1,000t0 3,000 . . . ... ... Slightly saline,
3,000 to 10,000. . . ... ... Moderately saline.
10,000 to 35,000, . . . . . .. Very saline.

Hardness

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

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

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

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

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

Hardness range

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

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
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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:

Na+

/ CaH+Mg++‘
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.

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. Superimposed upon the annual temperature cycle
is a daily fluctuation of temperature which is greater in warm seasons than in cold
and greater in sunny periods than with a cloud cover. Natural warming is due mainly
to absorption of a solar radiation by the water and secondarily to transfer of heat from
the air, Condensation of water vapor at the water surface is reported to furnish measur-
able quantities of heat. Heat loss takes place largely through radiation, with further
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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,

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. The highest desirable level of turbidity for drinking water is
5 JTU with a maximum permissible level of 25 JTU (ISD-W, 1971).

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.
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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 ¢ (spectrophotometric determination) are used to estimate the
biomass and photosynthetic capacity of phytoplankton (blue-greenalgae). Ratiosbetween
the different forms of chlorophyll are thought to indicate the taxonomic composition
or the physiological state of the algae community (Slack, 1970).

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

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

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

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

Organics

Phenols.--Phenolic material in water resources is invariably the result of pollution.
Phenols are widely used as disinfectants and inthe synthesis of many organic compounds.
Waste products from o0il 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
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mandatory limit of 0.2 mg/1 for waters subject to interstate regulations., ISD-W (1971)
sets the upper limit for drinking water as 0.05 mg/1.

Detergents (methylene blue active substance, MBAS).--Anionic surfactants in
detergents resist chemical oxidation and biological breakdown. Soap is an example
of this class and the synthetic members are sodium salts of organic sulfonates or
sulfates (Rose, 1966). Their persistence in water over long periods of time contributes
to pollution of both ground water and surface water, Some of the effects produced from
detergent pollution are unpleasant taste, odor, and foaming (Wayman, and others, 1962).
Although the physiological implications of MBAS to human beings is unknown, prolonged
ingestion of this material by rats is believed to be nontoxic (Paynter, 1960). The U.S.
Public Health Service (1962) recommends that MBAS should not exceed 0.5 mg/1 in
drinking and culinary waters. ISD-W (1971) sets 0.2 mg/1 as the highest desirable level
and 1.0 mg/! as the maximum permissible level.

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
colloidal suspension.Much fluvial sediment results from the natural process of erosion,
which in turn is part of the geologic cycle of rock transformation. This natural process
may be accelerated by agricultural practices. Sediment also is contributed by a
number of industrial and construction activities. In certain sections, waste materials
from mining, logging, oil-field, and other industrial operations introduce large quantities
of suspended material.

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

STREAMFLOW

Most of the records of stream discharge, used in conjunction with the chemical
analyses and in the computation of sediment loads in this volume, are published in
the Geological Survey water-supply paper series, '"Surface Water Supply of the United
States, 1966-70." The discharge reported for a composite sample is usually the average
of daily mean discharges for the composite period. The discharges reported in the
tables of single analyses are either daily meandischarges or discharges obtained at the
time samples were collected and computed from a stage-discharge relation or from a
discharge measurement,
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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 1941-69, are listed below:

Numbers of water-supply papers containing records for Part 9-10, 1941-69
Year WsP Year WSP Year WSP Year WSP

1941 942 1949 1163 1957 1523 1965 1965
1942 950 1950 1189 1958 1574 1966 1995
1943 970 1951 1200 1959 1645 1967 2015
1944 1022 1952 1253 1960 1745 1968 2098
1945 1030 1953 1293 1961 1885 1969 2148
1946 1050 1954 1353 1962 1945
1947 1102 1955 1403 1963 1951
1948 1133 1956 1453 1964 1958

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

*135.

*479.
770.

*108.

*161.
*193.
*236.

*237.
*239.
*273.

*274.

*339.
*363.
*418,

*596-B.
*596-D.
*596-E.
*636-A.
*636-B.
*638-D.
*839.

PROFESSIONAL PAPER

Composition of river and lake waters of the United States, 1924.

BULLETINS

The geochemical interpretation of water analyses, 1911,
The data of geochemistry, 1924,

WATER-SUPPLY PAPERS

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

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

The quality of surface waters in Minnesota, 1907.

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

The quality of the surface waters of California, 1910,

The quality of surface waters of Illinois, 1910.

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

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.

Quality of the surface waters of Washington, 1914,

Quality of the surface waters of Oregon, 1914.

Mineral springs of Alaska, with a chapter on the chemical character of some
surface waters of Alaska, 1917,

Quality of water of Colorado River in 1925-26, 1928,

Quality of water of Pecos River in Texas, 1928.

Quality of the surface waters of New Jersey, 1928.

Quality of water of the Colorado River in 1926-28, 1930.

Suspended matter in the Colorado River in 1925-28, 1930.

Quality of water of the Colorado River in 1928-30, 1932,

Quality of water of the Rio Grande basin above Fort Quitman, Tex., 1938,
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*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
quality-of-water investigations. Many of the investigations were supported by funds
appropriated directly to the U.S, Geological Survey. Chemical-quality and sediment-
discharge investigations in the Colorado River basin in Arizona, Colorado, New Mexico,
and Utah have been a continuing project since 1925.

The State, local, and Federal agencies that cooperated in these quality-of-water
investigations are as follows:

Arizona--Bureau of Reclamation, U.S. Department of the Interior; Soil
Conservation Service, U.S. Department of Agriculture; International Boundary
and Water Commission, U.S. Department of State; Arizona State Land Depart-
ment; Salt River Valley Water Users' Association; Metropolitan Water District
of Southern California.

California--California Department of Water Resources; California Water
Control Board; Metropolitan Water District of Southern California.

Idaho--1Idaho Department of Reclamation, R. K. Higginson, State Reclamation
engineer.

Nevada--Bureau of Reclamation, U.S. Department of the Interior; Soil Conser-
vation Service, U,S. Department of Agriculture; Environmental Protection Agency.

New Mexico--New Mexico State engineer, S. E. Reynolds; New Mexico Inter-
state Stream Commission, S. E. Reynolds, secretary; New Mexico Institute of
Mining and Technology; S. A. Colgate, president; Pecos River Commission,
John W. Odell, Federal representative and chairman;S. L, Reveal, commissioner
for New Mexico; J. C. Wilson succeeded by R. B. McGowen, commissioner
for Texas; Bureau of Reclamation, U.S. Department of the Interior; Enrivonmental
Protection Agency; Corps of Engineers, U.S. Army; Soil Conservation, U.S.
Department of Agriculture; U.S. Department of the Air Force.

Utah--Utah Department of Natural Resources, Jay Bingham, succeeded by
Gordon Harmston, executive director; Bureau of Reclamation, U.S. Department
of the Interior.

Wyoming-- Wyoming Department of Agriculture, G. J. Hertzler, commissioner;
Wyoming Department of Economic Planning and Development, M. W. Goodson,
chief of water development; Wyoming State Engineer, F. A. Bishop; Bureau of
Reclamation, and Bureau of Land Management, U.S. Department of the Interior;
Environmental Protection Agency.

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.
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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 below.

State District Office Address
Arizona Tucson 85717 P.O. Box 4070
2555 E. First Street
Colorado Lakewood 80225 Building 25
Denver Federal Center
California Menlo Park 94025 855 Oak Grove Avenue
Idaho Boise 83702 Box 036, FBUSCH
Room 365
550 West Fort Street
Nevada Carson City 89701 Room 229, Federal Bldg.
705 North Plaza Street
New Mexico Albuquerque 87106 P.O. Box 4369

Geology Bldg., 2d floor
University of New Mexico
Campus

Utah Salt Lake City 84111 8002 Federal Bldg.
125 South State Street

Wyoming Cheyenne 82001 4015 Warren Avenue
P.O. Box 2087, 2d floor

LITERATURE CITED

Bartsch, A. F., 1948, Biological aspects of stream pollution: Sewage Works Jour.,
vol. 20, p. 292-302.

Bear, F. E., 1955, Chemistry of the soil: New York, Reinhold Co., 373 p.

Brown, Eugene, Skougstad, M. W., and Fishman, M. J., 1970, Methods for collection
and analysis of water samples for dissolved minerals and gases: U.S. Geol.
Survey Techniques of Water-Resources Inv., book 5, chap, Al, 160 p.

California State Water Quality Control Board, 1963, Water quality criteria: Pub. 3-A,
p. 226.

Colorado Agriculture Experiment Station, 1943, Mineral tolerances in livestock
drinking water: 56th Ann. Rept.

Doudoroff, Peter and Warren, C. E., 1957, Biological indices of water pollution with
special reference to fish populations; Biological problems in water pollution:
Cincinnati, U.S, Pub. Health Service, Robert A, Taft Sanitary Eng, Cent., p. 144-163.

Durfor, C. N. and Becker, E., 1964, Public water supplies of the 100 largest cities in
the United States; 1962: U.S. Geol. Survey Water-Supply Paper 1812, p. 20.

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

Guy, H. P., 1969, Laboratory theory and methods for sediment analysis: U.S. Geol.
Survey Techniques of Water-Resources Inv., book 5, chap. Cl, 57 p.

Hazen, Allen, 1892, A new color standard for natural waters: Am. Chem. Jour. v. 12,
p. 427-428,

Heller, V. G., 1933, The effect of saline and alkaline waters on domestic animals:
Oklahoma Agr. Mech. Coll. Expt, Sta. Bull. 217.

Hem, J. D., 1970, Study and interpretation of chemical characteristics of natural
water, revised edition: U.S. Geol. Survey Water-Supply Paper 1473, 363 p.

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

Kilmer, V. J. and Alexander, L. T., 1949, Methods of making mechanical analyses of
soils: Soil Sci., v. 68, p. 15-24.



LITERATURE CITED 23

Lane, E. W., and others, 1947, Report of the Subcommittee on sediment terminology:
Am. Geophys. Union Trans., v. 28, no. 6, p. 936-938.

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

Mazxcy, K. F., 1950, Report on the relation of nitrate concentrations in well waters to
the occurrence of methemoglobinemia: Natl, Research Council, Bull, Sanitary Eng.
and Environment, App. D., p. 271.

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

Pleissner, M., 1907, Uber die Lbslichkeit eimiger Bleiverbindungen in wasser: Arb.
Kais. Gesundeitsamt. v. 26, p. 384-443.

Rankama, K., and Sahama, T. G., 1950, Geochemistry: Chicago Univ. Press, Chicago,
11L, p. 767.

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

Rose, Arthur and Elizabeth, 1966, The condensed chemical dictionary: Reinhold Pub.
Corp., New York, 7th ed., p. 285.

Rudolfs, Willem, and others, 1944, Critical review of the literature of 1943; Sewage
Works Jour., v. 16, p. 222,

Rudolph, Z, 1931, Principles of the determination of the physical and chemical standards
of water for drinking, industrial, and domestic purposes: Water Pollution Abs, 4
(March),

Seidell, Atherton, 1940, Solubilities of inorganic and metal organic compounds, 3d ed.,
v. 1, D. van Nostrand, New York. p. 1409.

Slack, K. V., 1970, Selected interim procedures for biological and microbiological
investigations: U.S. Geol. Survey, Water Resources Division, preliminary rept.
by WRD Committee on Biology and Microbiology, 80 p. (open file).

Swenson, H. A. and Baldwin, H. L., 1965, A Primer on water quality: Washington,
U.S. Govt. Printing Office, 27 p.

U.S. Inter-Agency Committee on Water Resources, Subcommittee on Sedimentation,
A study of methods used inmeasurement and analysis of sediment loads in streams.
Published by the St. Anthony Falls Hydraulic Laboratory, Minneapolis, Minn.

1943, A study of new methods of size analysis of suspended-sediment samplers,
Rept. 7.

1957, The development and calibration of visual-accumulation tube: Rept 11,

1957, Some fundamentals of particle-size analysis: Rept. 12.

1959, Federal Inter-agency sedimentation instruments and reports: Rept. AA.

1963, Determinations of fluvial sediment discharge: Rept. 14.

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

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

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

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

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

Weast, R. C, and Selby, S. M., 1967, Handbook of chemistry and physics: Cleveland,
The Chem. Rubber Co., 48th ed., p. B-120-121,

World Health Organization, 1971, International standards for drinking water, 3d ed:
Geneva, Switzerland, World Health Organization, 70 p.



24

LOCATION,--Lat 40°04'27", long 106°06'24", Grand County, at bridge at Hot Sulphur Springs, 1 mile

WATER-QUALITY STATIONS IN DOWNSTREAM ORDER

PART 9. COLORADO RIVER BASIN

COLORADO RIVER MAIN STEM

08034500 COLORADO RIVER AT HOT SULPHUR SPRINGS, COLO,

gaging station and 3.5 miles upstream from Beaver Creek.
DRAINAGE AREA.-—-825 sq mi (at gaging station).

PERIOD OF RECORD. --Chemical analyses:

Water temperatures:
EXTREMES, --1968-69:
Dissolved solids:

DATE

0cY.
0i-31

01-30

WTD. AVG.

PER DAY

April 1847 to September 1969.
April 1949 to September 1869,

Maximum, 137 mg/1 Feh., 24-28, Mar. 1-5; minimum, 50 mg/1 Apr. 18-20,

CHEMICAL ANALYSES, WATER YEAR OCTOBFR 1968 TL SFPTFMBFR 1969

MAG~
MEAN CAL- NE~ BICAR-
oIS~ SILICA CIlum STuM SODIuUM BOMATF
CHARGE {SIC?2) {CA) {HG) (LY} 1HCO3)
{CFS) ¥6/0) tMS/7L) (MG/L) tMG/L) tMGsL)
T 1 18 2.9 6.3 79
60 12 21 3.4 7.1 84
62 2 23 4.4 8.1 Q2
57 12 20 3.4 11 a7
60 14 21 6.1 16 104
57 12 19 6.6 7.0 a2
61 12 18 5.8 Ta> a0
64 13 22 6e3 8.6 90
65 12 18 4.9 5.8 74
59 12 26 7.5 9.4 99
53 13 27 66 9.5 102
60 12 21 5.8 7.8 R6
189 6.8 20 4.9 7.4 a1
244 5.7 R.0 2.9 2.4 39
304 9.4 15 9.8 5.3 72
485 12 14 1.2 .1 48
103, 8.9 9.6 1.7 2.8 38
834 10 14 1.0 3.5 49
1032 9.8 12 1.7 3.4 51
733 12 14 1.9 3.9 54
317 14 19 3.9 6.7 87
iz 12 20 3.6 7.5 "9
87 14 22 2.2 6.2 87
- 11 15 2.5 4.9 62
234 12 19 3.8 6.8 78
- 6.9 9.6 1.6 3.1 39

SULFATE
1504)
tMG/L)

5.8

12
13

R.5

13
13

7.9

3.2

CHLU-

tvG/L)

WO Nws
ro ro~

W
PRI
~xo

downstream from

NITRATY
{NO3)
IMG/L)Y

.4
.4

s



COLORADO RIVER MAIN STEM
09034500 COLORADO RIVER AT HOT SULPHUR SPRINGS, COLO.--Continued

EXTREMES, --1968-69:~-Cont inued

rdness: Maximum, 95 mg/1 Feb, 24-28, Mar. 1-5; minimum, 31 mg/1 May 24-31.

Specific conductance: Maximum deily, 263 micromhos Mar. 5; minimum daily, 59 macromhos May 29,

Water temperatures: Maximum, 23.0°C Aug. 4, 6, 9-10; minimum, freezing point on meny days during November to
April.

Period of record:

Dissolved solids (1947-50, 1952-69): Maximum, 167 mg/lI Jan. 25-28, 1967; minimum, 38 mg/l June 21-30, 1947.

Hardness (1947-50, 1952-69): Maximum, 98 mg/l Feb. 12-16, 1967; minimum, 20 mg/1l June 21-30, 1947.

Specific conductance: Maximum daily, 263 micromhos Mar. 5, 1968; minimum daily, 48 micromhos June 27, 1947,

Water temperatures: Maximum, 24,0°C Aug, 8, 1957, July 6, 11, 14, 21, 1966; minimum, freezing point on many
days during winter periods.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 196A TO SEPYEMPER 1969

01s-
SOLVED D1sS— 615~ NON- SOD1UM SPECI-
GRTHO SGLIOS SOLVFD SOLVED CAR- AD- FIC
PHOS~ (RFSI~- sSoLIDS SOLIDS HARD- BONATE SDRP~ COND-
PHATE OJF AT (TONS (TUNS NESS HARD- TION  UCTANCF PH
(PO4) 180 C) PER PER (CAyML} NESS RATIO (M1CRO-
NATE (MG/L) (MG/L} AC-FT) BAY) (MG/LY (MG/L) MHOS ) (UNITS}
T
0k=31 +06 91 .12 18.9 58 ] .4 139 7.8
NOV,
C1-19 .07 100 14 16.2 66 4] o4 155 7.9
20-30 .05 13 .15 1849 76 1 o4 179 7.4
DEC.
01-22 .05 113 .15 17.4 64 o -6 168 7.5
23-2% .08 136 .18 22.0 77 ] .8 202 7.7
26-31 <07 1o .15 16.9 75 & -4 163 7.5
JAN.
01-31 «03 101 14 16.6 68 2 o4 150 Tete
Ffie
o1-17 «08 119 .16 20.6 A2 a ol 186 7.7
18-23 .07 30 s 14.0 b4 3 -3 138 T.6
24-28 .07 137 .19 21.8 95 14 <4 213 7.8
MAR.
U1-05 «40 137 -19 19.6 9% 1 .4 216 7.8
06-31 «09 109 15 17.7 Te 5 . 171 7.6
APR.
n1-18 «10 29 .13 50.5 70 4 b 158 Tete
19-20 03 50 .07 32.9 32 o .? 62 7.3
21-30 .07 87 .12 Tiete 62 3 .3 126 T.4
MAY
01-23 .04 76 .10 99.5 39 o .3 39 6s4
24-31 04 57 .08 159 i1 ] .2 67 6.3
June
01-1% 03 70 «10 167 38 Q .2 L1 6.5
16-30 «04 73 .10 203 38 o .2 89 6.6
Jury
o1-07 .03 79 .11 156 42 0 .3 101 6.8
0§-31 <06 101 .14 Bbet €4 0 -3 149 7.1
ALG.
01-3t .12 1Y .13 30.3 b4 Q ale 146 6.9
SEPT.
01-30 el 100 .14 23.5 b4 0 .3 144 6.9
NTD. AVG. 0% 82 .10 - 48 1 - 110 6.8
TiME
WTD. AVG. .07 a7 .13 52.2 62 2 -4 143 7.2
TONS

PER DAY .03 -~ - 17 - - - -- -
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ocr
140

138
130
140

130
13v
124
126
137

162
131

143
132

134

139
162

142
143
143
146
129

129
139
138
133
139
lat

138

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C)

142
140
139
140
141

140
159
14l
172
142

Lap
i3n
137
149
151

16
1456
142
169
tde

127
18f
187

148

147
tab
145
13~
182

155

COLORADO RIVER MAIN STEM

09034500 COLORADO RIVER AT HOT SULPHUR SPRINGS, COLO.--Continued

186
183
143
165
167

166
151
The
172
172

173

172

170
166
165
166
172

163

Lal
170
151
153
163

153
153
163
154
L54

155

185
163
165
138
13R

138

(ONCE-DATLY MEASUREMENT)
FEB MAR APR
138 259 143
142 259 144
144 162 160
180 147 165
154 263 162
201 - 172
197 165 154
213 163 155
213 163 158
210 152 157
167 159 155
168 159 155
167 195 -
178 196 156
208 184 160
208 198 104
211 167 216
166 166 169
- 163 63
15¢C 161 60
92 160 128
132 160 129
140 145 129
223 178 149
218 178 114
177 113
173 -
167 129
166 123
166 123
178 178 140

WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

JUN JuL AUG
70 86 140
103 86 146
76 98 143
75 119 143
79 105 157
77 103 159
102 104 131
80 140 131
76 121 145
76 144 148
86 141 152
92 146 150
91 147 151
94 148 152
94 152 145
78 154 153
78 153 144
68 150 144
67 152 161
100 150 145
74 155 144
93 147 144
94 - 141
96 130 148
100 140 -
87 144 146
85 145 148
86 las -
85 150 136
120 150 136
- 150 161
86 135 145

143




03.¢

09034500

TEMPERATURE

DEC

00.C
00.0
00.0
01.0
cl.0

00.0
00.0
00.0
o0t.0
010

00.0
©1.0
0G0
00.0
01.0

00.0
0140
00.0
01.0
0t.0

N0

COLORADO RIVER MAIN STEM

COLORADO RIVER AT HOT SULPHUR SPRINGS, COLO,--Continued

(°C) OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

01.0
00.0
00.0
al.o
00.0

0C.0

00«0

00.0
00.0

0V.0
00.0
00.0
00.0
00.0
00.0

(ONCE-DAILY MEASUREMENT)

00.0

0C.0
00.0
0n.0
00.0
01.0

oL.0
00.0
0C.0
00.0

00.0

00.0

00.0
00.0
00.0
00.0
0l.0

00.0
00.0
olL.0
01.0
0l.0

Ol.0
00.0
00.0
0l.0
09.0

08.0
07.0

08.0
07.0

0R. 0O
09,0
09.0
09.0
09.0

09.0

a%.0

07.0
09.0
06.0
09.0
a7.0

10.0
12.0
12.0
13.0
13.0

13.0
14.0
14.0
14.0
14.0

14.0
14.0
14.0
13.0
14.0

14.0
14.0
13.0
14.0
14.0
14.0

12.0

14,0
14.0
13.0
14.0
1.0

09.0
09.0
13.0
11.0
12.0

08.0
0440
05.0
11.0
12.0

11.0
11.0
11.0
09.0
09.0

11.0
12.0
13.0
11.0
14.0

12.0
13.0
14.0
14.0
16.0

11.3

16.0
16.0
16.0
16,0
17.0

16.0
17.0
17.0
17.0
18.0

17.0
18.0
17.0
19.0
20.0

19.0
19.0
17.0
16.0
18.0

18.0
18.0

17.0
22.0

20.0
21.0
2z2.0
20.0
19.0
22.0

18.1

21.0
22.0
21.0
23.0
22.0

23.0
22.0
23.0
23.0
23.0

21.0
21.0
22.0
22.0
20.0

20.0
20.0
22.0
22.0
22.0

21.0
20.0
20.0
20.0

22.0
20.0
20.0
20.0
20.0

2143

20.0
18.0
20.0
19.0
19.0

19.0
17.0

17.0
17.0

17.0
17.0
19.0
19.0
18.0

17.0
18.0
18.0
18.0
17.0

16.0
12.0
13.0
13.0
14.0

14.0



28 EAGLE RIVER BASIN
09069000 EAGLE RIVER AT GYPSUM, COLO,

LOCATION, --Lat 39°39'00", long 106’57'06", Eagle County, at bridge at Gypsum, about 400 ft upstream from Gypsum
Creek, about 520 ft upstream from bridge on U.S, Highways 6 and 24, and about 550 ft upstream from gaging
station,

DRAINAGE AREA,--844 sq mi.

PERIOD OF RECORD, --Chemical analyses: April 1947 to September 1969.

Water temperatures: April 1949 to September 1969,

EXTREMES, --~1968-69:

Dissolved solids: Maximum, 812 mg/1 Aug. 27; minimum, 130 mg/l May 20-31.
Hardness: Maximum, 562 mg/l Aug. 27; minimum, 96 mg/l May 20-31,

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

MAG-
MEAN CAL- NE- BICAR~ CHLO-
DIS- SILICA CIUM SIUM SODIUM BONATE SULFATE RIDE NITRATE
CHARGE (s102) (CA) (MG} (NA) (HC03) (504) (cLy (NO3)
DATE (CFs) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)
ocT.
01-31 255 8.4 111 25 63 178 228 S0 1.1
Nov.
01-30 258 8.6 104 30 55 172 241 88 "8
DEC.
01-31 183 9.2 106 32 55 168 234 87 .8
JAN.
01-12 182 8.7 107 25 55 167 239 77 4
13-31 179 8.7 105 26 46 163 237 63 .7
FEB.
01-28 167 8.4 100 28 44 153 230 58 1.9
MAR .
01-31 171 8.1 104 26 44 154 250 60 1.8
APR.
Q1-05 260 6.2 92 24 30 150 195 42 2.3
06-21 369 5.9 68 18 22 130 128 29 1.4
22-30 806 5.4 42 11 9.6 110 62 13 2.1
MaYy
01-19 1069 7.0 36 7.8 8.2 94 47 10 1.1
20-31 2184 6.0 29 5.6 4.7 81 29 5.6 1.0
JUNE
01-09 1546 5.8 32 Set 6.7 79 40 9.7 «5
10-24 1213 6.2 40 9.7 10 95 64 13 6
25440 1840 10 105 27 14 175 203 25 7.0
26-30 1464 6.2 43 9.5 11 99 69 16 .6
JuLy
01-06 1450 5.3 39 7.3 9.5 S4 54 16 .2
07-22 839 5.9 55 9.5 16 118 86 24 .6
23-31 522 6.4 70 14 27 139 118 40 o4
AUG.
01-07 365 6.8 83 15 38 153 147 54 .6
08-26 281 7.1 94 17 40 161 179 62 1.0
2Tes 242 15 168 35 8.9 152 437 5.8 4.0
28-31 249 8.6 109 26 38 184 228 58 1.1
SEPT.
01-30 228 9.2 105 20 33 166 203 54 .6
WTD. AVG. -- 6.8 60 14 21 118 109 31 1.0
TIME
WTD. AVG. 499 7.7 86 21 36 146 177 53 1.0
TONS

PER DAY -- 9.2 81 18 28 159 146 42 1.3



EAGLE RIVER BASIN 29
09069000 EAGLE RIVER AT GYPSUM, COLO,--Continued

EXTREMES. --1968-69:-~Cont inued

Specific conductance: Maximum duly, 1,160 micromhos Aug. 27; minimum daily, 182 micromhos May 31,

Water temperatures: Maximm, 21.0°C Sept 5; minimum, freezing point on many days during November to March.

Period of record:

Dissolved solids: Maximumm, 1,370 mg/l Aug. 11, 12, 1952; minimum, 100 mg/1 June 13-25, 1968,

Hardness (1947-50, 1957-69): Maximum, 600 mg/1 Dec. 7-9, 1964; minimum, 70 mg/1 June 23, 1957,

Specific conductance: Maximum dnlly, 1,850 micromhos Aug. 6, 1949, minimum daily, 155 micromhos May 23, 1958.

Water temperatures: Maximum, 24.0°C Aug. 24, 1949; minimum, freezing point on many days during winter penods.
REMARKS, --Records of discharge are given for Eagle Rlver below Gypsum (station 09070000).

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DIs-
SOLVED DIS- DIS- NON- SODIUM SPECI-
ORTHO soLIps SOLVED SOLVED CAR- AD- FIC
PHOS- (RESI~ SoLIDS SOLIDS HARD- BONATE SORP=- COND~
PHATE DUE AT (TONS (TONS NESS HARD= TION  UCTANCE PH
(PO4) 180 C) PER PER (CA,MG) NESS RATIO {MICRO-
DATE (MG/L) (MG/L) AC-FT) DAY) (MG/L) (MG/L) MHOS ) (UNITS)
0CT.
01-31 .07 628 .85 432 380 234 1.4 958 7.9
NOV.
01~30 .00 651 .89 453 384 243 1.2 968 7.9
DEC.
01~31 +01 649 .88 338 396 258 1.2 965 7.9
JAN.
01~-12 .00 629 .86 309 37D 233 1.2 921 7.9
13-31 .00 598 .81 289 368 234 1.0 874 7.7
FEB.
01-28 .03 582 «79 262 364 239 1.0 862 7.9
MAR.
01-31 .05 592 +81 273 368 242 1.0 879 8.1
APR.,
01-05 .04 515 «70 362 327 204 o7 156 T8
06-21 .03 366 «50 365 242 135 ] 564 7.7
22-30 +04 214 .29 466 152 62 .3 340 7.7
MAY
01-19 +03 181 .25 522 121 b4 .3 281 6.9
20-31 .03 130 .18 767 96 30 .2 209 7.0
JUNE
01-09 +03 134 .18 559 103 38 3 242 7.1
10-24 <02 207 .28 678 141 63 o4 322 7.2
25440 -- 534 .73 2650 374 230 .3 707 7.5
26-30 «01 213 .29 842 146 65 3 334 Teb
JuLy
01-06 +00 180 .24 705 128 51 o 303 7.9
07-22 .01 264 +36 598 175 78 o5 424 7.9
23-31 .01 357 <49 503 232 118 .8 572 7.9
AUG.
01-07 .01 434 .59 428 268 143 1.0 682 7.9
08-26 .02 510 .69 387 303 171 1.0 777 8.1
2740 -- 812 1.10 531 562 437 .2 1160 7.9
28-31 .00 567 7 381 380 229 .8 847 8.2
SEPT.
01-30 .03 563 .77 347 344 208 -8 815 8.0
WTD. AVG. «02 319 <43 -- 206 109 - 490 7.5
TIME
WTD. AVG. .02 480 .65 -- 298 179 .9 721 7.8
TONS

PER DAY .03 -- -- 429 - - - - -
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ocT

712
B9

25
923

915
909
Q12
704
902

886
877
909
90
8ar

a2u
924
933
950
936

936
950
950
EELY
984

a6T
q50
779
1020
994
1000

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(ONCE-DAILY MEASUREMENT)

Nov

936
1020
9T
ERE]
9a0

980
@90
1060
9n3
1060
990
64
390
296
92s

aa7

908

90

20
1030

DEC

1.0
894
935
923
94l

an3
53
1030
975
1000

237
939
Loor
1020
991

921
939
946
1630
1020

64
931
994
903
969

896
RHG
940
913
Q35
947

EAGLE RIVER BASIN

09069000 EAGLE RIVER AT GYPSUM, COLO,--Continued

JAN

926
902
962
870
954

918
819
874
905
994

1030
973
853

R42

56
300
863
934
864

144
861
LT
945
as7

62
794
H2s5
864
901
936

FEB

8dl
887
arq
312
sy

954
8la4
791
B55
RB6

845
862
655
a2y
817

B4C
A36
358
o8
€75

€26

/59

MAR

839
861
859
371
364

869
741
789
a78
882

934
868
892

902

933
897
872
535
as58

879
842
854
875
900

927
913
885
811
853
791

APR

753
753
810
753
696

653
629
S84
631
639

487
524
529
S48
513

503
519
547
552
518

450
37¢
330
1N
274

294

MAY

3eC
323
271
256
252

271
274
295
304
299

285
276
271
264
279

266
271
245
253
236

204
211
207
212
199

201
207
184
191
188
182

249

JUN

231
230
246
2464
232

213
242
250
257
314

251
311
325
337
322

344

279
314
336

1o
314
428
348
707

381
375
329
292
298

JuL

314
310
310
291
34

292
351
377
403
421

433
443
427
Py
433

430
467
495
4«21
418

381
453
534
559
541

560
576
589
604
595
591

e

AUG

607
647
665
688
711

728
745
780
802
840

852
793
5%
793
782

793
Bl6
838
808
764

767
699
739
778
823

815
1160
B76
859
854
828

SEP

733
769
851

858

8l6
879
861
860
782

730
747
808
797
8l8

841
757
834
759
786

790
818
816
856
834

875




¢7.0
n7.0
06.0
07.0
07.0

08.0
064G
07.0
07.0
08.0

06.0

06.1
04.0
03.0
n5.0
06.0

05.0
03.0
03.0
Ué.u
04.0

03.0
04,0
03.0
03.0
02.0

02.u
03.0
01.0
03.0
02.0

olL.n

EAGLE RIVER BASIN

09069000 EAGLE RIVER AT GYPSUM, COLO. ~-Continued

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DEC

00.0
00.0
00.9
00.0
00.0

00.0
00.0
00.0
00.0
00.0

00.G
00.0
00.0
00.0
00.0

00.0
00.0
00.0
00.0
an.0

00.0C
00.0
an.o
00.0
00.0

G0.0
00«0
00.0
0040
00.0
00.0

JAN

00.0

01.0

02.0
02.0
02.0
02.0
03.0

03.0

G0.0

00.0
00.0
00.0
00.0

FEB

00.0
00.0
00.0
(s t)
00.0

00.0
00.0
00.0
00.0
00.0

01.0
00.0
01.92
01.0
02.0

02.0
02.0
00.0
0l.0
02.0

03.0
02.0

MAR

04.0
03.0
04.0
G3.0
03.0

03.0
03.0
02.0
03.0
02.0

0l.0

0640

05.0

07.0
08.0
08.0
04.0
06.0

07.0
08.0
08.0
08.0
11.0
08.D

(ONCE-DAILY MEASUREMENT)

APR

07.0
04.0
06.0
U5.0
12.0

13.0
04.0
04.0
06.C
07.0

07.0
10.0
11.0
07.0
05,0

0840
04,0
05.0
07.0
08.0

09.0
08.0
0R 0
09.0
07.0

06,0
08.0
06.0
06.0
06.0

7.2

MAY

0B8.0
07.0
12.0
10.0
10.0

09.0
09.0
11.0
12.0
08.0

08.0
08.0
08.0
08.0
08.0

08.0
07.0
09.0
07.0
09.0

08.0
08.0
Q7.0
07.0
08.0

08.0
09.0
08.0
09.0
11.0
08.0

8.6

JUN

13.0

12.0

13.0
1440
09.0
10.0
13.0

11.0
12.0
08.0
10.0
14.0

14.0
11.0
10.0
11.0
10.0

14.0
07.0
13.0
14.0
12.0

11.4

12.0

13.0
12.0
13.0
16.0
14.0

14.0
14.0
16.0
15.0
14.0

14.0
14.0
14.0
14.0
14.0

11.0
16.0
14.0
16.0
16.0
14.0

13.8

14.0
15.0
14.0
14.0
16.0

16.0
14.0
Le.0
14.0
17.0

14.0
14.0
14.0
16.0
14.0

13.0
16.0
16.0
14.0
19.0

13.0
20.0
15.0
13.0
13.0

14.0
12.0
16.0
16.0
15.0
21.0

15.0

SEP

13.0
14.0
19.0
20.0
21.0

19.0
17.0
17.0
17.0
17.0

18.0
18.0
14.0
16.0
16.0

14.0
14.0
12.0
12.0
14.0
16.0
13.0
14.0
11.0
13.0

09.0

13.0

15.u

31



32 COLORADO RIVER MAIN STEM

09071100 COLORADO RIVER NEAR GLENWOOD SPRINGS, COLO.
(Irrigation network station)

LOCATION. --Lat 39°34'12", long 107°13'34", Garfield County, at Shoshone powerplant, 6 miles upstream from
Glenwood Springs and 6.5 miles upstream from Roaring Fork River.

DRAINAGE AREA, --4,560 sq mi, approximately.

PERIOD OF RECORD, —Chemical analyses: October 1941 to September 1969.

Water temperatures: May 1949 to September 1969,

EXTREMES, --1968-69:
Dissolved solids: Maximum, 433 mg/l1 Dec. 1-31; minimum, 182 mg/1 May 19-31,
Hardness: Maximum, 212 mg/l Dec. 1-31; minimum, 106 mg/l May 19-31,
Specific conductance: Maximum daily, 798 micromhos Nov, 29; minimum daily, 246 micromhos May 28,
Water temperatures: Maximum, 20,0°C July 13, Aug, 5-8, 31; minimum, freezing point on many days during Novem-

ber to March.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

Mac-
CAL- NE- BICAR- CHLO-
DIS- SILICA CI1UM STUM SODIUM  BONATE SULFATE  RIDE NITRATE
CHARGE  (S102) (CA) (MG) (NA) (HCD3)  (504) (CL) (NO3)

DATE (CFS) (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L
ocT.

01-31 1257 9.4 ST 14 59 132 98 83 .7
NOV.

01-30 1134 12 59 12 61 130 102 84 .2
DEC.

01-31 1060 9.9 51 20 61 132 96 100 .2
JAN.

01-31 1070 9.3 54 15 67 125 90 92 1.1
FEB.

01-28 1001 10 54 13 70 129 90 101 .0
MAR.

01-31 1028 9.5 53 14 68 128 86 95 .2
APR,

01-20 1768 8.8 51 14 43 131 83 56 o4

21-30 3060 10 40 10 25 118 50 35 .8
MAY

01-18 3695 8.9 37 9.2 20 115 40 28 .3

19-31 5859 7.3 33 5.8 13 99 31 18 .3
JUNE

01-10 3999 9.1 36 7.3 21 100 42 28 .3

11-18 3379 9.4 42 8.8 25 114 65 32 .3

19-30 5338 9.5 38 10 18 109 60 22 o4
JuLy

01-11 3975 9.1 42 8.3 22 113 57 32 .2

12-31 2192 9.2 51 12 38 135 T4 54 .2
AUG.

01-31 1511 11 54 13 52 133 92 71 1.0
SEPT.

01-30 1318 8.7 59 12 54 143 94 79 .0
WTD. AVG. -- 9.3 46 11 36 120 68 51 .3

TIME
WTD. AVG. 1952 9.6 51 13 50 127 82 71 o4

TONS

PER DAY = 49 241 57 191 635 357 269 1.8



Period of record:
Dissolved solids:

Specific conductance:
Water temperatures:

winter periods.

REMARKS. -~Discharges obtained by subtracting the daily mean flow in Roaring Fork River at Glenwood Springs (sta-
tion 09085000) from the daily mean flow in Colorado River below Glenwood Springs (station 09085100).

WTD. AVG.
TIME
WTD. AVG.
TONS
PER DAY

COLORADO RIVER MAIN STEM

09071100 COLORADO R1YVER NEAR GLENWOOD SPRINGS, COLO,--Continued

Maximum, 2,030 mg/l Aug. 10, 1947; minimum, 105 mg/1 June 1-10, 1942,
Hardness: Maximum, 1,480 mg/1 Aug. 10, 1947; minimum, 72 mg/l June 1-20, 1942

Maximum daily, 2,260 micromhos Aug. 10, 1947; minimum daily, 153 micromhos May 24, 1948,
Maximum, 21.5°C July 31, 1954, Aug. 19, 1955; minimum, freezing point on many days during

CHEMICAL ANALYSES,

ORTHO
PHOS=~
PHATE
(P04}
(MG/L)
04
.02
.00
.02
»00
.01

+00
+00

.00
«04

.00
«00
»00

.01
.01

<00
.01
«01
.01

+05

DIS-
SOLVED
soLIDS
(RESI-
DUE AT
180 C)
(MG/L)

404
400
433

DIS-
SDLVED
SOLIDS
(TONS

PER
AC-FT)

+55

54

47
<33

«31
.25

»29
<35
.30

.32
“4h

<50
+53
«40
<48

0Is-
SQLVED
SOLIDS
(TONS

DAY)

1370
1230
1240
1170
1150
1140

1660
2020

2280
2880
2290
2320
3160

2510
1900

1510
1400

1570

1710

HARD~

NESS
{CA,MG)

(MG/L)

185
143

130
106
120
142
135

140
178

196
156

179

NON-
CAR-
BONATE

104
96
84
85

78
46

32
25

38
46

47
67

79

SODIUM

AD-
SORP=
TION
RATIO

1.8
2,1
2.2
2.1

1.4
.9

.8
.5

.8
.7

.8
1.2

1.6

1.7

WATER YEAR OCTOBER 1968 TC SEPTEMBER 1969

SPECI-

FIC
COND-

UCTANCE
{MICRC-

MHOS )

659
669

669

698

554
389

348
279

330
398
348

371
524

610
650

PH

(UNITS)

6.7
7.0
7.0

7.1
7.0

7.5
7.8
7.4

7.6

33



COLORADO RIVER MAIN STEM
09071100 COLORADO RIVER NEAR GLENWOOD SPRINGS, COLO.--Continued

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1968 TO SEPTENBER 1969
(ONCE-DAILY MEASUREMENT)

DAY

ma W

ocT NOV DEC JAN FEB MAR APR MAY JUN Jue AUG SEP
609 671 [ags 781 798 673 577 453 275 337 607 649
613 65t 106 680 738 688 596 411 307 344 641 633
506 - 761 b44 759 677 641 352 324 339 643 646
633 669 738 656 T6b 673 638 345 355 342 642 648
637 669 723 686 759 662 - 350 343 342 642 645
- 685 696 637 695 708 607 321 326 358 642 627
A40 A95 667 637 624 688 591 332 334 372 626 654
637 oll 727 628 655 09 557 340 337 397 629 632
6219 649 733 0T “T8 754 571 329 337 400 599 628
634 693 71 750 T43 - 567 336 338 %17 622 665
€45 - 21 128 748 729 541 331 362 428 L18 637
623 bt & €31 879 719 700 496 332 404 473 577 632

- 849 125 029 675 635 498 326 397 478 576 663
630 635 782 626 641 706 510 315 423 477 570 672
613 633 763 618 645 700 506 319 427 491 596 652
673 641 745 635 62b 719 498 323 415 521 - 650
630 626 688 632 628 716 510 334 374 538 605 665
673 663 707 on4 690 631 520 332 367 546 98 615
661 664 703 691 725 670 484 304 337 549 01 662
699 6% 19 645 683 683 498 296 336 487 595 669
573 633 719 629 650 695> 455 281 351 - 604 675
673 66 12% €29 bT4 682 402 267 346 505 607 679
676 b4l 635 636 631 658 356 269 354 540 593 668
£91 644 122 723 706 673 339 274 360 477 591 661
671 642 CER} - 460 692 313 277 338 485 613 639
6707 &rQ 637 661 668 G5 3206 274 343 - 615 632
724 640 - 815 6717 586 366 257 349 sLe 618 674
s79 654 660 013 699 675 385 246 - 569 626 o
6by 7134 645 664 - 681 415 247 325 573 612 660
671 718 659 Tos 647 453 251 325 594 615 648
670 - 705 - - 627 - 250 -— 594 666 -
654 Los 708 663 693 686 490 312 352 464 612 653




ney

11.0
10.0
9.0
09.0
10.0

10.0
09.0
08.0
€840

a9.0
9.0

N9.0
09.0

08.0
06.0
06.0
06,0
(6.0

06.0
06,0
n6.,0
06.0
0b.C

07.0
07.0
05.0
05.0
05.C
06.0

NOV

06.0
06.0
0640
06.0

04.0
33.0
1.0
0l.0
02.0

OL.C
02.0
02.0
020

0l.0
0L.0
ol.0
01.0
[GY

01.0
0l.0
0l.0
ol.r
01.0

00.0
00.0
Cl.0Q
00,0
00.0

1.8

COLORADO RIVER MAIN STEM

09071100 COLORADC RIVER NEAR GLENWOOD SPRINGS, COLO,--Continued

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DEC

00.0

00.0
00.0

00.0
00.0
00.0
00.0
01.0

00.0
00.0
00.0
09.0
00.0

00.0
00.0
00,0
0on.o
00.0

00.0

00.0
00.0
00.0
00.0

JAN

01.0
00.0
00.0
00.0
00.0

00.0

(ONCE-DAILY MEASURENENT)

FEB

00.0
01.0
00.0
00.0
00.0

00.0
00.0
0V.0
00.0
00.0

00.0
01.0
01.0
01.0
01.0

02.0
01.0
olL.0
02.0
03.0

03.0
03.0

MAR

03.0
04.0
06.0
07.0
08.0
07.0

APR

08.0
07.0
07.0
08.0

09.0
07.0
06.0
08.0
08,0

09.0
N9.0
09.0
09.0
09,0

08.0
08.0
08.0
09.0
12.0

09.0
12.0
11.0
09.0
09.0

06.0
07.0
08.0
09.0
09.0

BaS

MY

10.0
11.0
13.0
11.0
10.0

10.0
09.0
09.0
11.0
13.0

11.0
12.0
12.0
11.0
10.0

11.0
11.0
12.0
12.0
13,0

13.0
12.0
11.0
11.0
12.0

12.0
12.0
12.0
12.0
13.0
12.0

1.4

JUN

12.0

16.0

13.0

JuL

16.0

16.0

19.0

18.0

19.0
19.0
19.0
18.0
19.0

17.6

19.0
19.0
19.0
19.0
20.0

20.0
2040
20.0
19.0
19.0

19.0
19.0
18.0
19.0
19.0

18.0
18.0
18.0
18.0

18.0
18.0
18.0
18.0
18.0

18.0
19.0
18.0
18.0
18.0
20,0

18.7

19.0
18,0
18.0
19.0
18.0

17.0
17.0
17.0
17.0
17.0

17.0
17.0
14.0
12.0
14.0

14.0
14.0
14.0
14.0
12.0

14.0
19.0
13.0
14.0
13.0

12.0
12.0

13.0
12.0

15.2

35



36 COLORADO RIVER MAIN STEM
09095500 COLORADO RIVER NEAR CAMEO, COLO.

LOCATION. --Lat 39°11'20", long 108°16'56", Mesa County, at Grand Valley project diversion dam, 0.4 mile upstream
from Plateau Creek, 3.7 miles upstream from Cameo, and 5.9 miles downstream from gaging station,

DRAINAGE AREA,--8,050 sq mi, approximately (at gaging station).

PERIOD OF RECDRD, --Chemical analyses: October 1933 to September 1969.

Water temperatures: April 1949 to September 1969,

EXTREMES, --1968-69:
Dissolved solids: Maximum, 728 mg/1 Mar. 1-25; minimum, 214 mg/l1 May 20-31,
Hardress: Maximum, 284 mg/} Nov. 1-30; minimum, 126 mg/l May 20-31,
Specific conductance: Maximum daily, 1,290 micromhos Dec. 13; minimum daily, 327 micromhos May 28,
Water temperatures: Maximum, 23,0°C Aug. 4-6; minimum, freezing point on many days during November to January,

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TN SEPTEMBER 1969

MAG—
MEAN CAL- NE- BICAR- CHLO~
DIS- SILICA CIum SIuM SODIUM  BONATF  SULFATE RIDE NITRATE
CHARGE {sin2y {CAY MG} INAY {HCO) 1504y tcLy (ND3)
DATE {CFS} M3/ {MG/LY (MG/L} (MG/L) tMG/LY (MG/L) (MG/L) (MG/L )
otT.
o1-3] 2087 el T2 21 124 180 155 175 2.1
NOV.
01-30 1901 8.1 74 25 131 180 160 178 2.1
DEC.
01-31 1691 9.2 18 21 145 180 160 205 6.6
JANL
01-31 1727 8.9 68 23 136 175 163 180 4.9
FFB.
01-28 1547 9.0 72 22 150 173 162 198 5.9
MAR.
01-25 1532 B.t 70 23 148 173 16 192 5.9
26-31 1708 9.4 64 21 103 165 150 128 5.0
APR.
01-12 2604 9.6 64 19 99 173 137 125 3.5
13-21 3640 9.5 57 17 69 174 9% A2 2.4
22-30 6414 9.5 48 14 45 162 68 52 2.7
MaY
oL-19 7519 Be4 43 12 35 149 52 44 -9
20-31 11660 6.6 3r Beb 24 111 43 29 -6
JUNE
cl-11 8531 T.2 41 1t 33 124 54 43 .6
12-30 8382 8.9 42 14 40 138 75 47 1.3
JuLy
01-17 7022 9.1 46 1 42 127 66 56 .8
18-31 4246 8.9 59 15 68 164 96 88 3.8
AUG.
oL-o07 2921 10 b4 12 90 161 116 128 lo4
08-31 2345 11 7L 16 110 167 119 155 1.9
SEPT.
oL-3n 2199 8.9 73 20 122 178 155 162 2.8
WID. AVG. - Ra.6 54 15 73 152 92 96 2.2
TIME
WTD. AVG. 3560 8.9 64 19 104 165 118 139 3.2
TONS

PER DAY - 83 s21 148 697 1450 886 918 21




Period of record:

Dissolved solids (1933-43, 1950-69):
Hardness (1933-35, 1857-69):
Specific conductance (1941-69):

09095500 COLORADO RIVER NEAR CAMEO, COLO,--Continued

July 2, 1847, July 3, 1957. R
: Maximum, 24.5°C Aug. 16, 1962; minimum, freezing point on many days during-winter periods.

Water temperatures

01-11
12-30
JuLy
01-17
18-31
AUG.
01-07
08-31
SEPT,
01-30

WID, AVG.

PER DAY

COLORADO RIVER MAIN STEM

Maximum, 1,080 mg/l Sept. 22, 1962; minimum, 143 mg/1 June 11-20, 1935.
Maximum, 474 mg/l Sept. 22, 1962; minimum, 98 mg/l June 21-30, 1935,
Maximum daily, 1,860 micromhos Junme 16, 1964; minimum daily, 244 micromhos

CHEMICAL ANALYSES,

ORTHO
PHDS -
PHATE
(P04}
(MG/L}
.01
«00
.02
.00
.01

.02
.05

.00
.00

.01
.02

+00
.00

.02
«04

.00
«00

«01
.01

s11

DIs-
SOLVED
SOLIDS
[(3338]
DUE AT
180 C)
(MG/L)

671
696
727

693

728
582

566
445
337

289
214

267
309

363
428

526
592

DIS-
SOLVED
SOLIDS
(TONS

PER
AC-FT)

<91

«95

+99

+99
.79

77
61
46

+39
.29

.36
42

49
.58

.72
.81

«60

ad

WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DIS-
SOLVED
SOLIDS
(TONS

PER

DAY)

3770
3570
3320
3230
3030

3010
2680

3980
4370
5840

5870
6740

6150
6990

6880
4910

4150
3750

3800

HARD=
NESS
(CAsMG)
{MG/L)
266
284
282
266
272

270
246

240
210
178

158
126

147
164

161
208

232
241

BONATE
HARD=
NESS
(MG/L)
118
136
134
122
130

128
111

98
45

35
35

45
51

57
74

100
104

75
100

SODIUM
AD-
SDRP=
TION
RATIO

SPECI-
FIC
COND-
UCTANCE
(MICRO-
MHOS )
1080
1120
1200
1130
1190

1210
94

908
714
542

473
353

431
503

509
700

872
984

1050

PH
(UNITS)

8.0

37



COLORADO RIVER MAIN STEM
09095500 COLORADO RIVER NEAR CAMEO, COLO,--Continued

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(ONCE-DAILY MEASUREMENT)

DAY

W

ocT NOv DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1070 1100 1180 1220 1270 1160 944 531 363 437 a0l 1030
1070 1or0 1190 1220 1270 1160 944 514 382 437 834 1030
1070 1100 - 1110 1270 1250 953 525 379 451 850 1030
1060 - - 1090 1280 1250 956 479 460 446 875 1050
1070 - - 1100 1270 1250 933 474 460 431 901 1040
1050 - 1170 1090 1270 1240 934 484 451 475 915 1060
1050 - 1L7e 1100 1280 1260 937 473 430 442 925 1070
Lo&o - 1130 1100 1140 1260 872 496 450 459 940 1020
1070 -~ 1130 1110 1140 - 874 503 450 492 954 1040
1079 - 1270 1100 1130 1200 854 463 448 507 951 1010
L1080 - 1270 1080 1120 123¢ 849 475 447 558 966 Lo1o0
Lo¢0 1160 1280 1160 1130 1230 860 469 480 564 963 1010
1080 1150 1290 1n7o 1130 1220 718 449 552 562 960 1010
1090 1090 1170 1160 1140 1220 717 448 559 607 966 1110
1080 1090 1190 1150 1140 1220 733 454 572 607 931 050
LOR0 1090 1130 1170 1200 1170 7 427 572 607 975 1090
1130 1090 1250 1150 1210 1170 713 420 542 605 978 1090
1060 1090 1130 1160 1200 1170 717 426 521 649 990 1090
1060 DR 1190 1160 1210 1170 704 437 500 656 990 1090
1030 1090 1700 170 1210 1180 713 356 465 658 966 1090
1c70 Lo70 1200 1150 1200 1180 706 339 460 660 966 1080
1030 1070 1190 1150 1210 1180 611 342 460 602 969 1080
105v 1060 1ae 1080 1200 1190 549 356 459 673 994 1070
1040 1060 1200 1070 1210 1130 548 339 595 679 994 L1070
1040 1070 1La0 1040 1220 1190 474 350 555 704 994 1060
1050 1130 nsce 1080 1160 949 457 352 464 705 994 1040
1050 1170 1230 1090 1170 940 475 350 454 705 1020 1050
1090 1130 1220 1070 1170 934 543 327 445 707 1020 1050
1090 1160 1210 1070 - 940 596 350 437 825 1030 1040
1100 1190 1230 1060 - 944 586 345 439 807 1060 1050
1100 - 1220 1260 - 94l - 351 - 803 1060 -
1070 - 1210 1130 1200 1150 739 422 475 597 959 1050




fo.0

10.60
10.0
10.0
09.0
09.0

09.0
09.0
08.0
08.0
08.0

08.0
08.0
08.0
0Le0
08.0

08.0

NDV

01.0

ol.y
01.0
oi.o

cl.0
00.0
00.0
00.0
00.0

2.5

09095500 COLORADO RIVER NEAR CAMEO, COLO,--Continued

COLORADO RIVER MAIN STEM

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DEC

00.0
00.0

00.0
00.0
Q0.0
00.0
00.0

00.0
00.0
00.0
00.0
00.0

00.0
00.0
00.0
00.0
00.0

00.0C
00.0
00.0
00.0
00.0

00.0
00.0
00.0
00.0
00.0
00.0

0.C

Jam

00.0
00.0
C0.0
00.0
00.0

00.0
00.0
00.0
00.0
00.0

00.0
00.0
00.0
0C.o
00.0

01.0
0L.0
0i.0
Ot.0
ol.0

01.0
0.0
ot.o
ot.0
0t.0

01.0
01.0
01.0
01.0
cl.0
01.0

0.5

(ONCE-DAILY MEASUREMENT)

FEB

01.0
01.0
01.0
0i.0
0i.0

o1.0
0i.0
01.0
0L.0
o1.0

0.0

MAR

03.0

V4.0

03.0
04.0
05.0
05.0
06.0

06.0
06.0
06.0
06,0
06.0

06.0
06.0
06.0
07.0
06.0
08.0

APR

0t .0
08.0
08.0
09.0
09.0

09.0

11.0

MAY

10.0
10.0
11.0
it.0
11.0
11,0
1.0
11.0
12.0
12,0

i2.0

i2.0

13.0

Jun

13.0
12.0
12.0
14.0
16.0

17.0
15.0
14.0
16.0
16.0

14.0
12.0
14.0
14.0
14.0

15.0
14.0
13.0
14.0
14.0

JuL

16.0
16,0
17.0
i7.0
16.0

16.0
16.0
16.0
17.0
17.0

18.0
19.0
1%.0
19.0
19.0

19.0
2040
20.0
20.0
20.0

18,0
19.0
2t.0
21.0
21.0

21.0

21.0
22.0

22.0
22,0
20.0
21.0
20.0

21.0
21.0
20.0
20.0
20.0

20.0
20.0
20.0
21.0
20.0

20.0
21.0
21.0
21.0
20.0
19.0

20.9

19.0

18.0

14.0

14.0

14.0
14.0
14.0
14.0
14.0

16.5

39



40 GUNNISON RIVER BASIN

09152500 GUNNISON RIVER NEAR GRAND JUNCTION, COLO,
(Irrigation network station)

LOCATION, —Lat 38°59'00", long 108°27'00", near center of sec.14, T.2 S., R,1 E,, Ute Meridian, Mesa County, at
gaging station at bridge on State Highway 141, 0.4 mile downstream from Whitewater Creek, 0.5 mile south of
¥Whitewater, and 8 miles southeast of Grand Junction.

DRAINAGE AREA,--7,928 sq mi,

PERIOD OF RECORD. --Chemical analyses: October 1931 to September 1969,

¥Water temperatures: April 1949 to September 1969,
EXTREME 8, —-1968-69:
Dissolved solids: Maximum, 1,470 mg/1 Nov, 1; minimum, 122 mg/1 Mar. 1.
Hardness: Maximum, 794 mg/l1 Nov. 1; minimum, 105 mg/l May 1-6.
Specific conductance: Maximum daily, 1,930 micromhos Oct. 26; minimum daily, 323 micromhos Apr. 26.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

MAG-
MEAN CAL~- NE~- BICAR- CHLO-
DIsS~- SILICA CIUM STUM SODIUM BANATE  SULFATE RIDE NITRATE
CHARGE (S102} [{LY] (MG) (NA) (HCN3) 1504} (cLy (NO3)
DATF (CFS) (MG/L} (MG/L) (MG/L) (MG/L} (Mo/L) (MG/L} (MG/L) (MG/L)
ncr.
01-24 1483 16 164 63 106 236 700 22 6.8
25-31 1156 18 176 77 138 258 829 18 7.8
NOV.
Olese 2150 16 182 82 146 268 877 22 6.9
02-22 2161 15 106 46 80 188 442 12 5.5
23-30 2464 16 B4 32 57 164 310 9.9 3.7
DEC.
01-31 2421 13 T6 31 49 164 272 11 4.1
JANS
01-31 2375 12 75 33 45 159 266 1 3.5
FEB.
01-04 1716 11 70 29 4o 159 222 9.5 1.8
05-14 703 15 152 T4 130 266 705 22 9.1
15-25 1969 12 T2 36 60 148 300 12 3.8
26-28 763 11 133 69 123 234 630 22 6.9
MAR,
[+ P 1510 12 128 63 129 229 600 20 5.3
n2-31 2383 11 68 28 4“8 154 240 T4 2.5
APR.
ni-06 3093 11 66 24 42 168 189 9.2 1.4
07-20 4376 1 51 1a 28 140 133 5.7 1.3
21-30 7356 9.9 43 13 17 121 82 4e9 1.9
MAY
D1-06 6770 7.3 48 16 7L 127 107 5.6 1-0
07-31 5065 8.6 59 25 30 124 172 6.2 2.1
JUNF
a1-03 3237 12 80 27 47 136 295 7.0 2.6
N4-23 2724 13 106 40 65 171 “24 1D 3.9
24-25 5100 13 129 49 103 183 545 15 beb
26~30 4694 14 93 33 56 159 363 1.7 3.8
JuLy
01-08 2399 17 111 38 70 177 400 9.4 4.9
09-31 1351 17 160 61 102 221 612 16 7.3
AlG.
ol-oa 1132 19 176 63 116 230 700 18 .2
09-16 1492 16 132 54 83 195 528 12 Tet
L7-19 3127 17 75 21 36 144 207 6.3 5.5
20-27 1232 16 144 57 92 207 570 16 6.3
28-31 1448 16 184 55 112 2[5 670 22 Reb
SEPT.
nL-05 1416 18 180 65 11 223 680 20 Tet
06-17 1949 17 152 50 92 22R 542 12 T.2
18-30 22175 15 131 43 77 214 455 12 446
WTDe AVG. - 12 88 34 57 165 315 10 3.6
TIME
WTD. AVG. 2590 14 104 41 69 181 396 12 4ot
TONS

PER OAY - 87 614 239 398 1150 2200 69 26




EXTREMES. --1968-69; --Continued
¥ater temperatures:

ary.
Period of record:
Dissolved solids:

Hardness (1931-35, 1943-69):

GUNNISON RIVER BASIN

08152500 GUNNISON RIVER NEAR GRAND JUNCTION, COLO,-~-Continued

Maximum, 2,820 mg/l Sept, 11-20, 1934; minimum, 122 mg/1 Mar. 1, 1969,
Maximum, 1,370 mg/l Sept, 1-20, 1934; minimum, 105 mg/1 May 1-6, 1960,

Specific conductance (1941-69):

May 23, 1948,

¥ater temperatures:

WID. AVG.
TIME
WTD. AVG.
TONS
PER DAY

Maximum daily, 2,730 micromhos Sept. 10, 1956; minimum daily, 280 micromhos

CHEMICAL ANALYSES,

ORTHO
PHOS—
PHATE
(PU4)
(MG/L)

«05
.05

.06
.07
<05

.03
.03

<00
.00
<00
<00

.01
.01

.00
<00
-00

«03
«02

«00
<04
01
.03

.01
«05

.01
.00
02
- 00
.01

.00
.01
00
02
.02

.15

DI1S-—
LSOLVED
SOLIDS
(RCST-
DUE AT
180 C)
(NG/L)

1230
1410

1470
839
612

563
585

501
1390
589
1230

122
502

465
261

279
384

566
786
1040
678

B80S
1150

1340
1020

459
1100
1240

1310
1100
936
638

777

ors-
SOLVED
SOLIDS
{TONS

PER
AC-FT}

1.67
1.92

2.00
la14
«83

.77
.20
.68
1.89
-80
1.67

1.66
«68

DIsS-
SULVED
sOLIDS
{TONS

PER

DAY)

4930
4400

8530
4900
4070

3680
3750

2320
2640
3130
2530

497
3230

3880
4050
5180

5100
5250

4950
5780
14300
8590

%210
4200

4100
4110
3880
3660
4850

5010
5790
5750

HARD~

NESS
(CA,MG)

{MG/L)

668
756

794
452
340

318
324

292
684
330
614

600
284

262
159

105
248

312
428
524
388

432
650

700
55¢
274
59
685

716
584
504
355

427

NON~- SOnIum
CAR~ AD~
BONATE SORP-
HARD- TION
NFSS RATIO
{NG/LY
474 1.8
S44 2.2
574 2.3
298 1.6
206 1.3
184 1.2
194 1.1
162 1ol
466 2.2
192 1.4
422 2.2
412 2.3
158 1.2
124 1.1
86 -9
60 )
85 7
146 8
201 1.2
288 1.4
374 2.0
258 1.2
237 1.5
410 1.7
511 1.9
390 1.5
156 9
424 1.6
09 1.9
533 1.8
397 1.7
329 1.5
221 -
275 1.4

WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

SPECI-
FIC
COND-
UCTANCE
{MICRO~
MHOS)

1520
1710

1770
1090
842

776
798

709
1660
823
1500

152
715

658
497
375

419
566

755
ie
1300

904

1040
1430

1590 -
1260
654
1350
1520

1550
1370
1180

846

1000

Maximum, 25.0°C July 11; minimum, freezing point on many days during December to Febru-

PH

(UNITS)

41

Maximum, 30.0°C Aug. 13, 1958; minimum, freezing point on many days during winter periods



GUNNISON RIVER BASIN
09152500 GUNNISON RIVER NEAR GRAND JUNCTION, COLO.--Continued

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(ONCE-DAILY MEASUREMENT )

ocT NOoV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1500 1770 |12 752 667 1520 683 386 692 889 1500 1560
1440 1120 AnT 743 631 726 666 421 738 948 1470 1560
1450 1010 a7 736 703 721 669 406 835 987 1450 1530
1490 1730 795 738 739 787 663 386 923 1000 1570 1580
1660 Q34 797 740 1210 742 642 421 943 1050 1650 1610
16010 97U 765 737 1670 720 593 454 925 1120 1710 1480
LSen 10790 735 754 1660 740 559 521 917 1140 1750 1400
1990 1200 789 751 1610 694 540 585 903 1150 1610 1380
1570 1320 T8 749 1600 698 542 587 931 1230 1300 1380
1564 1330 730 Tie 1610 705 561 586 937 1340 1290 1460
14849 130 813 693 1740 721 539 540 961 1540 1230 1440
1410 1340 81> 697 1810 715 4y 490 1010 1470 1260 1370
1440 1310 693 727 1800 694 452 479 1120 1450 1250 1330
1540 1610 Tae 741 17¢0 661 436 474 1160 1400 1290 1290
1580 271 750 870 1190 654 als 532 1180 1390 1260 1350
1590 92 796 976 15 687 441 490 1130 1430 1250 1320
160 953 783 a1z 768 695 47 520 900 1340 6l4 1260
1824 939 792 R16 766 683 462 575 1080 1430 532 1220
1430 999 758 796 76T 696 4715 519 993 1%40 217 1220
1450 99 713 775 ™7 695 447 525 1010 1430 1220 1220
1430 ROHL 718 791 Toe 700 407 524 1070 1280 1350 1200
1430 1090 T3¢ 820 756 683 370 522 1020 1240 1360 1150
1424 86hH 715 209 759 740 368 578 1030 1330 1310 1260
Lasa BS6 724 878 765 730 328 583 1280 1400 1340 1170
1730 &40 Ta6 736 890 710 325 630 1320 1430 1380 1150
1937 799 789 1470 734 323 648 977 1490 1390 1150
L1000 Tod 853 1500 1o 328 633 900 1430 1430 1150
1470 761 955 1540 658 345 602 909 1450 1450 1140
16T 757 853 b 646 421 625 887 1510 1500 1140
ifno 751 761 - 864 413 659 844 1560 1600 1140
1430 -- 774 671 - 716 - 680 - 1530 1540 -
155¢ 1040 771 768 1170 737 arr 531 934 1320 1340 1320



10.0

12.0

09.0
07.0
07.0
N6,
C7.0

1.0
f7.0
07.0
n7.0
8.0

08.0

07.0

04.0

C6.0
02.0
03.0
D2eb
02.0

09152500 GUNNISON RIVER NEAR GRAND JUNCTION, COLO.-~-Continued

GUNNISON RIVER BASIN

TEKPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DEC

07.0
02.0
01.0
01.0
ot.c

Gl.0
01.0
02.0
01.0
02.0

04.0
02.0
Q1.0
01.0
01.0

0l.0

JAN

03.0
00.0
00.0
00.0
Q0.0

00.0
01.0
02.0
00.0
00.0

0u.0
01.0
02.0
03.0
04.0

03.0
3.0
03.0
02.0
03.0

04.0
04.0
03.0
01.0
ol.0

(ONCE-DAILY MEASUREMENT)

FEB

00.0
00.0
00.0
00.0
00.0

00.0
01.0
00.0
00.0
00.0

00.0
01.0
02.0
03.0
03.0

03.9
04.0
03.0
03.0
02.0

03.0
03.0
03.0
04.0
04.0

0546
D4.0
06.0

MAR

05.0
03.0
03.0
04.0
03.0

04.0
03.0
02.0
03.0
03.0

03.0
03.0
03.0
0?.0
02.0

04.0
05.0
06.0
06.0
08.0

05.0

05.0

APR

0#.0
08.0
07.0
08.0
08.0

07.0
Q7.0
06.0
07.0
n8.0

08.0
09.0
09.0
n9.0
09.0

OR.0
07.0
08.0
08.0
10.0

10.0
il.0
1.0
10.0
08.0

MAY

10.0

13.0

14.0
13.0
13.0
12.0
13.0

i3.0
13.0
13,0
14.0
14,0

14.0
15.0
l4.0
14.0
16.0

16.0
16.0
17.0
16.0
17.0
16,0

13.3

JUN

14.0
14.0
16.0
17.0
18.0

19.0
20.0
19,0
18.0
17.0

16.0
14.0
15.0
17.0
17.0

17.0
16.0
16.0
17.0
18.0

16,0
18,0
18.0
16.0
13.0

i3.0

18.0
19.0
19.0
21.0
18.0

18.0
19.0
l8.0
19.0
21.0

25.0
22.0
22.0
23.0
23.0

23.0
22.0
22.0
22.0
22.0

21.0

22.0

23.0
22,0
22.0
22.0
22.0
22.0

21.1

23.0
23.0
23.0
24.0
24.0

23.0
23.0
24.0
23.0
23.0

22.0

18.0

SEP

19.0
18.0
19.0
19.0
19.0

18.0
19.0
19.0
i8.0
18.0

i8.0
i8.0
ia.0
19.0
19.0
19.0
16.0
16.0
16.0
16.0

16.0

12.0

14.0

43



44 COLORADO R1VER MAIN STEM
09163530 COLORADO RIVER BELOW COLORADO-UTAH STATE LINE

LOCATION. --Lat 39°04'45", long 109°06'15", in NW}{SW}, sec.12, T.20 S,, R,25 E., Grand County, at Westwater, about
4 miles downstream from Colorado-Utah State line and 9.5 miles downstream from gaging station 09163500,
DRAINAGE AREA,--17,900 sq mi (at gaging station).
PERIOD OF RECORD, --Chemical analyses: May 1962 to June 1962 (discontinued).
Water temperatures: May 1962 to June 1969 (discontinued),
EXTREMES. ~-October 1968 to June 1969:
Dissolved solids: Maximum, 3,980 mg/l1 Mar. 16-17; minimum, 335 mg/l1 Apr, 22-30.
Hardness: Maximum, 765 mg/1 Jan, 1-18, 26-31; minimum, 190 mg/1 Apr. 22-30,
Specific conductance: Maximum daily, 5,140 micromhos Mar. 17; minimum daily, 461 micromhos Apr. 22,
Period of record:
Dissolved solids: Maximum, 3,980 mg/l Mar. 16-17, 1969; minimum, 243 mg/1 June 14-30, 1965,

CHEMICAL ANALYSES, OCTOBER 1968 TO JUNE 1969

MAG~
MEAN CAL- NE- BICAR- CHLO-
oIS~ SILICA CIuM SIUM SODIUM  BONATE SULFATE  RIDE NITRATE
CHARGE (s102) (CA) (MG} (NA}) (HCO3) (s04) (cL) (NO3)

DATE (CFS) {MG/L) (MG/LY (MG/L) (MG/LY (MG/L) MG/L) (MG/L) (MG/L)
ocT.

01-31 3532 - - - -- 228 550 120 --
NOV.

0l1-30 4373 - Lad - - 210 440 130 -
DEC.

01-31 4188 - - -- - 188 295 85 .-
JAN,

01-18 4166 -- - - -- 384 652 150 -

18-25 4529 - - - -- 178 322 92

26-31 4791 -- -- - - 403 653 150 --
FEB.

01-09%9 2961 e - -- 183 267 s -

10-11 2490 - - = 216 375 148

12-13 2625 .- - - - 165 252 90

lhaso 3340 - - - - 206 430 158

15-28 3779 - - - bl 182 31le 112 -~
MAR.

01-11 3976 - - - 166 253 92 -

1244 3970 - - - 480 1440 838

13-15 3903 - -~ - - 165 261 94

16=-17 3920 - - - - 539 1460 825

18-31 4246 -- -- -- - 167 249 86 -
APR.

01-17 6751 -- -- - -- 170 191 60 -

18-21 7480 - - -- - 151 162 49

22-30 13240 - -- -- -- 135 112 28 -
MAY

01~31 13490 - - -- -- 127 122 34 -
JUNE

01-07 11380 - - -- - 133 180 45

08-10 10500 - - - -- 118 134 37

11-30 11600 -- - .- - 156 212 47 -

ANALYSES OF ADDITIONAL SAMPLES

NOV.

12... A 3810 11 110 51 132 206 425 125 8,1
JAN.
AZI-.. A 4280 11 9 34 100 170 278 85 6.2

PR

25444 A17600 8.8 46 15 33 134 97 24 3.3

A DISCHARGE AT TIME OF SAMPLING.




COLORADO RIVER MAIN STEM
09163530 COLORADO RIVER BELOW COLORADO-UTAH STATE LINE--Continued

Period of record:--Continued

Hardness: MNaximum, 1,080 mg/l1 Jan. 3~5, 1965; minimum, 150 mg/l June 14-30, 1965,
Specific conductance: Maximum daily, 5,140 micromhos Mar. 17, 1969; minimum daily, 357 micromhos June 22,
1965,

Water temperatures (1962-68): Maximum, 28.0°C July 30, 1966, July 13, 1968; minimum, freezing point on many
days during winter pericds.
REMARKS, -~Additional samples were collected for more comprehensive definition of water quality at this station.
Records of discharge are given for Colorado River near Colorado-Utah State line (station 09163500). Minimum

observed during period: Dissolved solids, 310 mg/l, and hardness, 176 mg/1 Apr. 25.

CHEMICAL ANALYSES, OCTOBER 1968 TO JUNE 1969

DIs~
SOLVED DIES- DES- NON- SO0TUM SPECI-
QRTHO SOLIDS SOLVED SOLVED CAR~ AO~ FIC
PHOS- (RESI- SOLIDS SOLIDS HARD- BONATE SORP~ COND-
PHATE DUE AT {TONS {TONS NESS HARD=- TIDN UCTANCE PH
(P04} 180 C) PER PER (CAsMG) NESS RATIO {MICRO-
DATE (MG/L) (MG/L) AC-FT) DAY} (MG/L) (MG/L) MHOS ) {UNITS)
ocT.
01-31 - 1170 1.59 11160 580 393 2.9 1590 T.7
Nav.
01-30 - 1010 1.37 11900 478 306 3.1 1440 T.7
DEC.
01-31 - 788 1.07 8900 398 244 1.8 1110 7.7
JAN.
01-18 -- 1550 2,11 17400 765 450 3.2 2010 7.7
19-25 - 776 1.06 9490 340 194 2.9 1120 7.9
26-31 - 1520 2.07 19700 765 435 3.3 1980 7.9
FE8.
01-09 -- 762 1.04 6090 360 210 2.2 1140 Te9
10-11 -- 1060 l.44 7130 505 328 2.4 1520 8.1
12-13 - 692 « 94 4910 320 185 2.3 1050 8.1
l4sas - 1070 1l.46 9650 470 301 3.4 1530 8.2
15-28 -- 827 1.12 8440 364 215 2.8 1220 8.0
MAR.
01-11 - 634 94 T450 317 181 2.4 1040 T.8
12,44 - 3960 5.39 42400 512 118 23 5040 7.9
13-15 - 696 «95 7340 328 193 2.3 1090 7.9
16-17 - 3980 5.41 42100 546 104 22 5040 8.1
18-31 -- 673 .92 7720 310 173 2.4 1010 7.9
APR.
01-17 -- 550 75 10000 270 131 1.9 810 T4
18-21 - 464 «63 9370 230 106 1.7 689 7.8
22-30 - 335 46 12000 1%0 79 1.1 514 7.9
HMAY
01-31 - 359 <49 13100 198 94 1.2 546 Te7
JUNE
01-07 -~ 475 65 14600 262 153 1.2 711 7.2
08-10 -~ 363 49 10300 204 107 1.2 560 7.5
11-30 -~ 536 .73 16800 294 166 1.4 786 7.7
ANALYSES OF ADDITIONAL SAMPLES
.02 1010 1.32 10400 485 316 2.6 1420 7.9
.10 705 .96 8150 334 195 2.4 1060 7.5
.08 310 +42 14700 176 66 1.1 470 T.6
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GOLORADO RIVER MAIN STEM

09163530 COLORADO RIVER BELOW COLORADO-UTAH STATE LINE--Continued

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

Nov

140
ol
is7
s~
[
140
14l
1aro

15: ¢
14,
lata
14t

ol

l1at0
T4t
tat

144y,
(EIN
1414

141,

DEC

1
113

1130
1136

1130
1147
1139
Lisn
1

1 ae

1u5C
[BEG!

1040
1014
10930

10260

1040
5040
1iGu
1050
10060

4950
S i41)
tiha
104
11n

Gt
994
277

[

10LC
1120
1020

16370

1541

(ONCE-DAILY MEASUREMENT)

777

793
677
723
772

779
772
603
629

770
4h1
529

576

MAY

h54
501
600

630

562
566
617
635
631

552
547
494
565

647
489
572

524

497
«g2
497
512

49y
506

JUN

723
€88
671
799

492
690

510
610

565
296
753
72

907
692
667
729
832

JuL

1969




ocT

15.0
14.0
15.0
15.0
15.0

15.0
14.0
14.0
14,0

14.0
14.0
15.0
15,0

14,0
14.0
15.0
4.0

14.0
14.0
15.0
154.0
14.0

14,0
14,0

15.0
14.0

14.0

07.0
06.0

08.0
06.0

06,0

09163530 COLORADO RIVER BELOW COLORADO-UTAH STATE LINE--Continued

COLORADO RIVER MAIN STEM

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DEC

JAN

(ONCE-DAILY MEASUREMENT)

06.0
06.0

06.0
05.0
06.0

07.0

08.0
08.0
0%.0
09.0

09.0

APR

15.0

15.0

14,0

14.0

MAY

15.0
15.0
15.0
14.0

14.0

15.0

15.0

16.0
16.0

JuL

SEP

47



48 DOLORES RIVER BASIN
09180000 DOLORES RIVER NEAR CISCO, UTAH

LOCATION. --Lat 38°47'50", long 109°11'40", in SWiSE}, sec.18, T.23 S., R.25 E., Grand County, at gaging station
9 miles upstream from mouth, 13.5 miles downstream from Colorado-Utah State line, and 14 miles southeast of
Cisco,

DRAINAGE AREA, --4,580 sq mi, approximately,

PER IOD OF RECORD, --Chemical analyses: March 1951 to September 1969.

Water temperatures: March 1951 to September 1959, October 1964 to September 1969,
Sediment records: March 1951 to September 1964,
EXTREMES, ~-1968-69:
Dissolved solids: Maximum, 5,210 mg/1 Oct. 9-11; minimum, 224 mg/1 Apr. 14-30.
Hardness: Maximum, 1,070 mg/l Sept. 12-15; minimum, 149 mg/l Apr. 14-30,
Specific conductance: Maximum daily, 8,350 micromhos Oct. 10; minimum daily, 310 micromhos Apr. 23,
Water temperatures: Maximum, 28.0°C Aug. 5; minimum, freezing point on many days during December to February.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

SODIUM
PLUS
MAG- PO~ PD-

MEAN CAL- NE- TAS- TAS- BICAR- CAR- CHLO-
ols- SILICA CiumM SIum SODIUM SiuM S1um BDNATE BONATE SULFATE RIDE
CHARGE (sio2) {ca) {NG) iINAa) 1K} (NA+K} {HCO3} (C03} (504) L

DATE (CFS} (MG/L} {MG/7L) {MG/LY (MG/L} {MG/L} {MG/LY {MG/L} {MG/L) {MG/L} (MG/L}

0ocy.
01-08 7 - - - - - 1320 128 L] 1080 1810
09-11 86 - - - - 1770 192 (1] 1480 228D
12-18 102 - - - - 1010 138 0 1070 1280
19-23 120 - - - - 1020 110 [ 713 1550
26-31 119 - e - - -- 883 116 [ 582 1410
135 - -— - - -- 856 132 o 510 1300
118 - - - - - 1010 140 0 571 1490
99 - - - - had 1120 156 0 593 1650
101 - - - - - 861 172 1] 465 1280
152 - - - - - 689 170 L] 345 1080
308 - - - - - 418 163 0 378 725
195 - - - - - 606 22 0 488 988
190 - - -— - 1080 168 0 460 1660
192 - - - - 620 161 [} 368 962
180 - -- - - - 912 144 0 422 1450
178 - - - - - 628 149 0 412 950
170 - - - - 896 147 0 600 1280
280 - - - - - 426 186 ] 390 588
1222 bt - - - 195 186 0 250 265
2575 - - - bt 98 172 0 131 128
3654 - - - - 34 147 0 78 40
4518 - b - - - 17 125 0 51 21
2735 - - - - - 23 123 o 59 28
1786 - - - - 27 111 0 68 36
1473 - - - - 38 109 Q 80 50
996 - - -- - 71 49 0 168 115
932 - - - - 93 119 0 252 132
941 - - - - - 8T 93 0 172 128
792 - - - - - 99 97 0 151 118
433 - - - - 202 104 (1] 158 310
588 - - - - 225 126 o 285 320
872 - - - - 19 156 0 342 75
462 bl - - - 83 174 o 181 100
356 - - - - - 155 127 ] 425 212
197 - -- - - 354 128 0 423 475
152 - - - 740 110 0 650 1010
127 - - - 391 153 0 437 610
215 - - - - 542 180 0 522 725
177 - - -- -- %3 198 0 80 55
255 - - - - 88 221 [ 188 128
624 - - - - - 175 221 [ 461 250
177 - - - - - 278 166 0 967 300
404 - -~ - - 455 222 [:] 1040 562
307 - - L - 174 180 0 538 180
279 - - b - 156 219 [} 375 148
170 - - - - - 298 158 (1] 504 3715
WTD. AVG. - - - bt - - 126 130 0 151 179
TIME
WTD. AVG. 796 - - - - - 509 144 ] 413 T40
TONS

PER DAY -- -- - - - - 272 279 ] 324 384



DOLORES RIVER BASIN
09180000 DOLORES RIVER NEAR CISCO, UTAH--Continued

Period of record:
Dissolved solids (1953-69): Maximum, 8,220 mg/l Mar, 4, 1964; minimum, 200 mg/l June 1-10, 1957,
May 1-31, 1958,
Hardness (1953-69): Maximum, 1,900 mg/l Sept, 21-30, 1956; minimum, 132 mg/1 May 1-31, 1958,
Specific conductance: Maximum daily, 12,800 micromhos Mar. 4, 1964; minimum daily, 254 micromhos May 8,
June 6, 1952,
Water temperatures (1951-59, 1968-69): Maximum, 29.5°C Aug. 14, 1958; minimum, freezing point on many days
during winter periods.
REMARKS, --Additional samples were collected for more comprehensive definition of water quality at this station.
Minimum observed during water year: Hardness, 148 mg/l Apr. 14.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DIS~
SOLVED OIS~ 0IS- NON- SOoIUM SPECI-
soLIos SOLVED SOLVED CAR- AD- FIC
FLuo- (RESI~ SCOLIOS soLIos HARD~ BONATE SORP- COND~
RIDE NITRATE OUE AT (TONS (TONS NESS HARD~ TION UCTANCE PH
( (NO3} 180 C} PER PER (CAMG) NESS RATIO (MICRO~
OATE (MG/L) (MG/L} (MG/L) AC-FT} DAY} (MG/L} (MG/L) MHOS } (UNITS}
CcCY.
01-08 -- 16 4510 6,13 865 930 825 19 6680 T.3
09~-11 - 4.5 5210 7.09 1210 1010 852 24 7930 T.6
12-18 - 19 3350 4,57 925 850 737 15 5210 T.5
19-23 - 28 3860 5.25 1250 B30 740 15 5830 Te5
26~31 - 17 3270 4,45 1050 785 690 14 522¢ T.4
NOV.
01-21 - 30 3C6C 4el6 1120 636 528 15 4900 7.
22-30 - 29 3320 4.52 1060 642 527 17 5340 T.6
DEC.
01-20 - 30 3¢80 5.00 984 670 542 19 5870 7.5
21-31 - 21 2850 3.88 777 576 435 16 4610 Tt
JAN.
01-25 - 33 2480 3,37 1020 550 411 13 4030 T.5
26-31 - 25 1840 2,50 1530 530 396 9.0 2980 7.7
FEB.
01-03 - 65 2500 3,40 1320 655 637 10 3910 Tet
04~-08 - 24 3730 5.07 1910 625 487 19 5980 7.5
09-22 - 32 300 3.13 156 550 418 11 3760 T.7
23-28 - 38 3220 4.38 157¢C 650 532 16 5190 7.5
MAR «
01-08 - 30 2320 3.16 1120 550 428 12 3760 T.9
09-20 - 22 2820 3.84 1290 620 499 16 4590 7.9
21-31 _ 27 1700 2.31 1290 482 331 8.5 2730 8.0
APR,
0l1-06 - 14 1010 1.37 3330 374 221 bats 1600 7.9
a7-08 - 6.8 550 LT5 3820 251 110 2.7 9164 T.8
09-113 - 3.2 322 shb 3180 187 66 1.1 525 8.0
14-30 - 1.5 224 »30 2730 149 46 .6 351 7.9
MAY
01-31 - 1.2 246 .33 1800 152 51 -8 389 T.7
JUNE
01-09 - 1.4 255 35 1230 155 64 9 421 7.6
10-12 - 2.3 306 2 1220 163 T4 1.3 506 7.2
13-16 - 25 546 T4 1470 242 202 2.0 832 7.5
17-19 - 31 753 1.02 1900 368 270 2.1 1120 Tate
- 21 569 77 1450 268 188 2.3 901 7.3
- 10 465 63 994 196 116 3.1 788 7.0
- 9.6 BG4 1,09 940 256 171 5.5 138C 7.0
- 10 1060 1.44 1680 370 267 5.1 1700 7.2
- 10 781 1.06 1840 424 298 1.7 1100 7.3
- 11 606 «82 756 300 157 2.1 940 Tete
- 21 1130 1.54 1090 526 %22 2.9 1640 Tob
23 1530 2.08 B8l4 465 360 T.1 2390 B.l
34 2610 3.55 1070 610 520 13 4020 8,0
25 1800 2445 617 610 %8BS 6.9 2850 7.9
-- 25 2050 2.79 1190 555 407 10 3160 B.0
- 0 430 «5B 205 230 68 1.2 737 7.9
- 11 748 1,02 515 375 194 2.0 1110 Teb
- 26 1460 1.99 2460 655 474 3.0 2010 T.6
- 12 2040 2.77 975 970 B34 3.9 2630 T4
- 2.0 2590 3,52 2830 1070 B8B8 640 3470 Te6
- 22 1270 1.73 1050 600 452 3.1 1770 7.6
- 20 926 1.26 698 455 275 3.2 1370 7.6
- 25 1480 2.01 679 555 425 5.5 2190 7.7
- 7.2 6la 88 1320 246 139 - 996 Te7
- 20 1850 2.67 - 500 382 9.0 3030 7.6

PER DAY - 15 - - -— - - - - -
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VATE

NOV.
1Bece
JAN.
29400
APR.
l4ooe
JuLy
2400,

o1S—
CHARGE
(CFsS)

A 125
A 303
«A4860

A 750

DOLORES RIVER BASIN

09180000 DOLORES RIVER NEAR CISCO, UTAH--Continued

CHEMICAL ANALYSES, WATER YEAR GCTOBER 1968 TO SEPTEMBER 1969

SILICA
{5102}
MG /LY

5.9

CAL-
CIUM

{ca

)

tMG/7L)

132
98
43

78

A DISCHARGE AT TIME OF SAMPLING.

DAY ocT
1 7050
2 7030
3 -
4 —_—
5 _—
6 7880
7 6070
8 5580
9 —

1o 8350
11 7510
12 5650
13 5840
14 5190
15 4840
16 4630
17 -
18 5110
19 -
20 5770
21 6560
22 5630
23 5280
26 --
25 4900
26 5010
27 5150
28 5130
29 5480
30 5590
31 -

72 574
55 302
10 23
17 44

MAG-

NE-

SIuM SQOTUM
(MG} Ay
(MG/L)  (MG/L)

PO~
TAS-
StuM
t))

IMG/L)
ANALYSES OF AODITIONAL SAMPLES

29

SODTUM

PLUS

PO-

TAS~
STumM

(NA+K)
MG7L)

BICAR~
BUNATE
EHCU3)
(MG7LY

148
168
124

112

CAR=-

BONATE SULFATE

o3y 1504)
(MG/L) (MG7L)

- 556

0 405

o 53

0 188

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(ONCE-DAILY MEASUREMENT)

5050

5370

5230
5030

4530
4200
4150
4010
4260

4800
5350

6230

5020
5220
5040
5170

5020

5060

4290
4640
4270
4200

JAN

4320
4280
4200
4370

4280
4060

4020
4040
4370

3960
3930
3710

3180
3520

3300
3830

3340
3140
2760
2710
2920

APR

1670

565
541

418
383

22
379
362
348
337

312
310
323
3le6
317
356

379
366

633

MAY

357

450

450
446

421
422

«65
449
396

395
353
370

334

355
369
359
351
327
319

388

993

796

JuL AUG
701 1900
753 -
- 2010
802 2460
747 2430
809 2330
893 2340
1190 2430
-- 2710
- 2660
1560 -
- 2470
1800 3560
1790 -
1730 4470
1690 3170
- 2530
560 -
1590 3710
- 3490
835 2830
1280 -
1140 2620
751 -
1130 --
1380 737
1670 1110
1870 2010

CHLO-

RIDE
Ly

(MG/L)

455
24

44

2250
2570
2550
26430
2500

2500




MONTH

OCTOBER. .
NOVEMBER.
DECEMBER.

JANUARY..
FEBRUARY.
MARCHe s

APRILevss
MAY evanse
JUNEseoas

JULYeeaue
AUGUST...
SEPTEMBER

DATE

14
18
22

27
22

1e
14
i8
22

21

FLUC-

RIDE
(F)
(MG/L)

14
11
18

27
23

»5
o6
.3

.

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1968

CHEMICAL ANALYSES,

DOLORES RIVER BASIN

09180000 DOLORES RIVER NEAR CISCO, UTAH~--Continued

NEITRATE

(NO3)

{MG/L)

2.3

6.6

DIS-

SOLVED
SOLIDS
IRES I~

DUE A
180 C
(MG/L

T
)
)

2420

148C

252

468

DIS-

SOLVED
SOLIDS

{TONS

PER
AC-FT)

ANALYSES OF ADDITIONAL SAMPLES

3.18

2.01

36

<64

DIsS-

SOLVED
SCLIDS

{TONS

PER

DAY)

817

1210
3310

948

(CA,MG)
(MG/L)

625
470
148

264

(ONCE-DAILY MEASUREMENT)

19

23

22

21

24

20

22
27
23

12

16

13

17

14

16

20

25
20

ts

24
26
19

12 12 12
7 5 7

NON-
CAaR-
BONATE

HARD-
NESS
{MG/L)

504
332

46
172

TO SEPTEMBER 1969

21 22 23

©
wo
oo

12 -- 12
17 17 17
18 20 -~
-— 23 ——

17 17 17

WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

5001UM
AD-

RATIO

10
6.1
.8

1.2

24 25 26

23 25 25

SPECI-
FIC

COND-

UCTANCE
{MICRO~-

MHOS)

27
12

ow

384D

2360

384

702

10
18
18
25

19

14
12
18
19
25

19

PH

{UNITS)

7.5
Te2
7.3
7.7

51



52 COLORADO RIVER MAIN STEM

09180500 COLORADO RIVER NEAR CISCO, UTAH
(Irrigation network station)

LOCATION, --Lat 38°48'40", long 109°17'35", in NWiNW} sec,17, T,23, S., R,24 E,, Grand County, at gaging station
1 mile downstream from Dolores River, 11 miles south of Cisco, 36 miles downstream from Colorado-Utah State
line, 97 miles upstream from Green River, and 235 miles upstream from San Juan River.

DRAINAGE AREA, --24,100 sq mi, approximately.

PERIOD OF RECORD.--Chemical analyses: August 1928 to September 1969

Water temperatures: May 1949 to September 1959, October 1964 to September 1969.
Sediment records: May 1930 to September 1969

EXTREMES. --1968-6'

Dissolved solids: Maximum, 1,250 mg/l Oct. 1-9, Aug. 29-31; minimum, 320 mg/1 Apr. 21-30.

Hardness: Maximum, 618 mg/l Aug. 29-31; minimum, 185 mg/1 Apr, 21-30.

Specific conductance: MaXimum daily, 1,860 micromhos Mar, 11; minimum daily, 456 micromhos Apr. 26.

Water temperatures: Maximum, 27.0°C Aug. 5-8, 19; minimum, freezing point on many days during December to
February.

Sediment concentrations: Maximum daily, 13,000 mg/l June 25; minimum daily, 11 mg/l1 Jan. 11.

CHEMICAL ANALYSES, WATER YEAR (CTOBER 1968 TO SEPTEMBER 1969

SOD0TuM
PLUS
MAG- PD- PO-
MEAN CAL- NE- TAS- TAS- BICAR~ CAR- CHLO~
DIs- siLica CIuM SLUM SOUDTUM STUM STuM BUNATE BONATE  SULFATE RIOE
CHARGE ts1o2) 1CAY (MG) INAY 1K) TNA+K) THCO3) 1c03) t504) tcLr
UATE (CFS) (MG /L) MG/ IMG/L) (FG/L) (MG/L) ING/L) (MG/L) MG/L) tMG/L) IMG/L)
ucT .
01-09 3318 8.6 134 64 -— 174 180 0 579 158
10-24 3753 il 134 47 183 204 [} 510 158
25-51 3060 9.5 i34 55 - - 183 208 ] 512 175
NOV.
Qf-0% 44710 1o s 48 - - 138 136 ] 437 150
06-13 3824 e 12 46 - - 147 180 o 402 152
14-31 4490 11 95 40 - - 147 186 o 350 142
0&Ce
01-21 4117 12 9t 38 - -— 136 184 [} 301 148
22-31 3876 12 90 35 - el 131 176 ] 290 140
JAN.
0l1-21 3588 11 BS 34 - - 118 180 o 265 126
22-31 413 12 RO 33 - -- ns 185 ] 217 100
FEB.
0L-05 3418 11 83 35 - - 122 177 0 278 124
C6-16 2882 11 109 46 - 182 214 [} 4C0 182
17-24 3858 11 a3 36 - - 113 186 o 285 106
HAR.
0l=19 3869 11 15 32 -— 13 170 ] 262 106
(S P 3760 9.3 84 63 222 166 L] 302 350
le=t9 3882 10 71 24 1z 166 0 263 108
<0=51 4362 12 72 31 - - 111 170 J 252 98
APR,
o1-11 7636 1 T4 29 - - 75 184 ] 204 70
12-¢<0 11620 12 [:3% 18 - - 49 162 0 138 42
21-30 17770 10 51 14 - - 33 147 o B4 26
MAY
01-29 15200 7.6 58 19 - - 31 150 4 117 30
21-31 17630 6.2 53 15 - - 28 130 o 106 26
JUNE
01-03 152C0 8.1 56 17 i - 34 133 o 126 29
O4=12 11040 8.8 13 21 47 149 [] 164 41
13-17 8920 10 80 33 50 172 0 220 50
18-26 13110 11 17 24 54 161 [} 210 38
21-30 15420 11 &7 22 - - 40 147 o 171 32
Juey
oL-06 12030 11 66 19 - - 48 145 0 171 37
c1-10 9438 16 68 24 49 142 0 183 45
11-13 7720 19 69 32 - 70 152 o 218 72
La-s1 5820 11 79 49 - - 90 178 o 325 75
AUG.
01-03 4053 15 118 46 - - 125 182 0 450 95
04~06 3113 14 123 47 129 198 0 440 110
07-15 2744 13 133 51 130 171 [} 500 112
16-18 3920 18 120 “6 - 114 193 ] 432 88
19-21 3750 15 100 36 - 80 175 o 312 7
22-28 296 15 143 49 146 202 ] 562 128
e9-31 3587 12 161 54 - -- 146 202 [} 562 128
SEPT.
0l-1« 3674 14 152 54 - - 132 219 [} 535 105
15=19 4288 13 132 53 - 17 216 ] 470 90
20-30 4373 14 127 46 - - 112 209 [} 430 %0
WTU. AVi. - 10 7% 29 - - 79 166 0 240 73
Time
WTD. AV, 6574 11 93 36 - - 107 17 1] 312 100
TUNS
PER UAY - 182 1410 525 - - 1420 2950 [} 4270 1300
ANALYSES OF ADDITIONAL SAMPLES
NUV.
12440 A 3690 10 110 56 174 6.6 - 208 0o 445 192
uUEL.
Vbees A 4100 11 81 43 145 6.2 - 180 o 318 165
JaN.
JE A 4220 10 63 44 129 49 - 170 o 280 148
FEv.
10e.s A 2510 11 108 47 212 6.7 - 204 0o 390 251
APR.
150 A13300 8.2 56 16 38 3.3 - 157 0 110 34
JuLy
03... All60C 8.5 69 20 50 3.0 - 138 0 174 46

A DISCHARGE AT TIME OF SAMPLING.



COLORADO RIVER MAIN STEM
09180500 COLORADO RIVER NEAR CISCO, UTAH--Continued

EXTREMES, --1968-69:--Continued
Sediment loads: Maximum daily, 608,000 tons June 26; minimum daily, 111 tons Jan. 11,
Period of record:
Dissolved solids (1923-52, 1953-69): Maximum, 2,670 mg/1 Aug. 11-20, 1940; minimum, 202 mg/l1 June 11-20,
1833, July 1-10, 1857,
Hardness (1928-35, 1943-52, 1953-69): Maximum, 1,090 mg/1 Sept. 1-10, 1934; minimum, 131 mg/1 June 11-20,
1952,
Specific conductance (1941-52, 1953-69): Maximum daily, 4,820 micromhos Dec. 13, 1957; minimum daily,
231 micromhos May 31, 1958.
Water temperatures (1949-52, 1953-59, 1964-69): Maximum, 29,5°C July 29, 1966; minimum, freezing point on
many days during winter periods.
Sediment concentrations: Maximum daily, 69,000 mg/1 Oct. 27, 1951; minimum daily, 4 mg/1 Aug. 22, 1960,
Sediment loads: Maximum daily, 2,790,000 tons Oct. 14, 1941; minimum daily, 14 tons Aug. 22, 1960,
REMARKS, -~Additional samples were collected for more comprehensive definition of water quality at this station.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DIS-
SOLVED DTS- 0IS- NON- SODIUM  SPECI-
SOLIDS  SOLVED  SOLVED CAR- AD- FiC
FLUD- (RESI-  SOLIDS  SCLIDS  HARD- BONATE  SORP-  COND-
RIDE NITKATE  OUE AT {TONS (TCNS NESS HARD- TION  UCTANCE PH
(F) {NU3) 180 C PER PER {CAMG) NESS RaTiO IMTCRG-
OATE tMG/LY  (MG/L)  (MG/L}  AC-FT) DAY) (MG/LY  (MG/L) MHOS}  (UNITS)
ueT.
a1-r9 - 6.5 1250 1.7¢ 11200 600 452 3.1 1690 .7
10-24 - 7.8 1170 1.59 11900 530 363 3.5 1650 T.7
25-31 - 8.4 1200 1.63 9910 560 389 3.4 1710 7.8
NOV.
01-95 -- 7.8 1045 1.41 12600 494 372 2.7 1510 1.7
06-13 -- 7.2 1020 1.39 10500 468 320 2.9 1500 7.6
14-30 -- 6.7 876 1.19 19600 404 251 3.2 1310 1.7
DEC.
c1-21 -- 7.8 853 1.16 9480 384 233 3.0 1280 7.9
22-31 -- 7.9 816 1.11 8540 366 222 3.0 1210 7.6
JAN.
ni-2 - 5.4 792 1,08 8530 350 202 2.1 1190 7.6
22-31 - 5.8 739 1.01 9380 136 184 2.1 1110 7.9
FEB.
01-95 -- Toa 787 1,07 7260 350 205 2.8 1180 7.5
N6-16 -- 10 1090 1.48 8480 460 285 3,7 1580 7.7
17-73 - 5.6 761 1.03 7930 358 2605 2.6 L14c 1.7
MAR.
cL-19 -- 6.2 720 .98 7520 320 181 2.8 1080 7.6
11... -- 11 1189 1.60 12000 470 334 4.5 1860 7.6
12-19 -- 5.1 718 .98 7530 318 182 2.8 1080 7.6
27-31 -- 7.3 678 .92 7950 306 167 2.8 1020 7.6
APR.,
n1-11 -- 4.8 585 .80 12190 302 151 1.9 883 1.5
12-29 - 3.7 425 .58 13400 228 95 1.4 655 7.8
21-30 - E 320 s 15490 185 64 1.1 498 7.8
MAY
01-20 - 1.7 367 .50 151C0 222 39 .9 556 7ot
21-31 -- 1.7 335 .46 15900 194 87 .9 503 7.5
JUNE
01-03 -- .7 360 w49 14800 208 99 1.0 553 7.8
N4-12 -- 1.3 452 .61 13500 250 128 1.3 689 7.8
13-17 -- 5.0 583 .19 14000 336 195 1.2 848 7.8
18-26 - EN 537 .13 19000 290 158 1.4 776 7.7
27-30 -- 3.2 449 .61 18700 260 139 1.2 676 7.8
JuLy
01-n6 - 1.2 435 .59 14100 245 126 1.3 662 6.9
c7-19 - 2.3 480 .65 12200 267 151 1.3 733 6.7
11-13 - 2.9 588 .80 12300 103 178 1.7 383 6.8
14-31 - 4.7 174 1.05 12200 398 252 2.0 1110 7.1
AUG.
01-03 -- 5.4 984 1.34 10800 484 335 2.5 1350 7.8
C4-06 -- 5.0 1040 1,41 8740 500 338 2.5 1430 8.1
A7-15 - 5.4 1130 1.564 8370 540 400 1.4 1520 8.0
1o-13 -- 4.8 966 1.31 10200 488 333 2.2 1310 8.1
19-21 -- 1.6 752 1.02 7610 396 252 1.7 1060 8.1
22-28 - 3.3 1169 1,58 9100 560 388 2.7 1560 8.0
27-31 -- 5.2 1250 1.7¢ 12100 618 452 2.5 1660 7.9
SEPT.
ol-i4 - 8.4 1200 1.63 11900 602 422 2.4 1590 7.9
15>-19 -- 8.8 1040 1.41 12090 546 369 2.2 1420 8.1
20-30 - 3.4 978 1.33 11500 504 333 2.2 1350 8.1
wlu. AVG. -~ 4.2 631 .86 11200 319 183 -- 924 7.6
TIME
alu. AVG, -- 5.4 790 1,12 — 382 236 2.3 1140 7.7
TONS
Ped DAY - 75 -- -- -- - -- -- -- --
ANALYSES OF ADOTTIONAL SAMPLES
NUV .
120+, .9 9.3 1150 1.56 11500 505 334 3.4 1650 7.8
DEC.
Couun 1.0 7.9 905 1.23 10000 380 232 3.2 1380 (51
.8 9.1 788 1.07 8980 EEL) 195 3. 1220 7.6
.5 13 1130 1.55 7666 464 297 4.3 1720 7.7
15... .3 2.0 378 .51 13600 208 79 1.1 567 7.5

[k PR 3 6.7 472 -1 14800 255 142 1.4 712 6.6
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DAY ocT
1 1650
2 1650
3 1680
4 1780
5 it
L3 1740
7 1690
8 1700
9 -—

10 1700
11 1690
12 1620
13 1650
14 1600
15 1600
16 1610
17 -
18 1620
19 -
20 1680
21 1670
22 1640
23 1590
24 —
25 1620
26 1610
27 1670
28 1770
29 1650
30 1700
31 1800
AVG 1670
MONTH
OCTOBER..
NOVEMBER.
DECEMBER.
JANUARY ..
FEBRUARY.
MARCHs o s e
APRIL.wss
MAY. .
JUNE .
JULYaease
AUGUST e

SEPTEMBER

L

17

COLORADO RIVER MAIN STEM

09180500 COLORADO RIVER NEAR CISCO, UTAH--Coantinued

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

NOov

1730
1490
1420
1350

1330
1360
1350
1510
1630

1600
1550
1470

1330
1290
1240
1250
L1290

1270
1260

1320
L1260

1230
1220
1210
1230

1370

1280
1290

1310
1280

1260
1260
1290
1310
1300

1300

1310
1340
1280

1230

1180

1230
1230
1250
1230
1150
1170

1260

DEC

1240

1180
1270
1350
1230

1070
1090

1090
1100

1160

TEMPERATURE (°C)

14
12
18

26
23

~mo

11
13
20

27
22

15

23

17

20
23

20

Y

14
18

21
26
22

OF

-
-~

wes o

22

(ONCE-DAILY MEASUREMENT)

FEB MAR APR MAY JUN JuL AUG
1060 -- 966 551 524 633 1350
1140 -- 960 585 541 642 -
1190 - 922 584 595 683 1350
1270 - 911 534 654 - L460
1250 1070 933 505 699 677 1370
1560 - - - 721 671 1450
1640 1130 878 557 -= 17 1500

- - 873 583 678 726 L1540

1660 1060 812 600 674 756 1580
1560 1060 80% 629 646 - 1550
1580 1860 771 - 695 836 1500
1530 i11lo - 478 700 892 1440

- 1190 705 541 52 921 1550
1560 1070 650 565 - - -
1590 - it 561 - 1oio 1450

1530 1080 624 550 902 993 -

1220 1050 622 - 889 1010 1440
- 1020 678 552 788 1080 1180

1130 - 665 558 805 - 935
1090 1040 661 554 747 1110 1010
L1110 L1030 519 514 709 - 1240
1090 1050 - Sla 725 1130 1470
1210 - 521 479 698 1030 1510
1110 10lo 502 - 805 1020 1520

- L040 -- 504 896 L1070 -
- 1030 456 539 823 1120 1700
- iolo 473 523 685 1100 1570
— 1020 489 503 670 1140 1560
- 1030 513 485 691 L1860 1560
- 1020 531 485 647 1240 1700
- 987 - 507 - 1320 1710
- - 697 538 nr 949 1450

WATER, WATER YEAR OCTOBER 1968 TC SEPTEMBER 1989
(ONCE-DAILY MEASUREMENT)

11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

14 15 16 15 14
6

we o
[P
v
|
+50
®wo
'
I
IS
-
el
@ o
wo

8 9 911 12 14
== == == == - 910 9 81212 --11 9-- 9 910 12 12
18 17 18 == —-= 17 16 17 18 18 17 18 17 16 1% 1l& 15 l6 17 18
19 24 24 -- 25 24 24 24 -- 23 -- 23 23 22 24 25 25 24 24 24

26 24 25 == 26 —-= 25 26 2T 23 24 24 26 25 -- 25 25 24 23 23
19 18 19 19 19 -- 17 17 17 17 18 18 -- 18 18 18

1640
1680
1650
1660
1660

1600
1610
1560
15190
1560

1520
1470

1510
1400

1430
1400
1450
L430

1380
1400
1370
1370
1370

1340
1330

1300
1320

1480




COLORADO RIVER MAIN STEM
06180500  COLURADO RIVER NEAR C18CO, UTAH~-Continued

DATLY SUSEINUED SE0FAINT, WATEX YEAR UCTOBER 1968 T3 SEPTEMEER 1669

GCTOLER NOVEMRER JECEMAER
MEAM MEAN ME N

MEAN LONTEN- AR CONCEN- MEAN CONC £%~
DISCHARGE  TRATION (SN UISTHARGE  TRATION L0AN DISCHARGE TRATION LOAD
oay (IFS}) (MGrL) {145 (CESH C/L) fTCHS) {CFS} IMG/L) {TONS)
i 1wy 1 592 30,3 19% 1540 4160 eT 753
2 3010 54 4686 4740 n9A 8290 4180 75 846
3 3.50 —e “04 %250 Ty 10600 4390 a3 982
& 3400 3020 2770¢ “&50 40 5520 4280 T4 B55
5 300 3000 2200¢ 4500 463 5960 4260 112 1290
6 3300 340 3C5¢ “550 320 3930 240 66 756
7 3410 sl T2 4100 11 220 73 832
" ERNG 102 e EITNG 32 $20 10 798
b 2.0 1€5 1531 6.0 K - 180 it 869
19 2140 23e 2450 330 76 %080 86 947
1 P 255 42490 36 0 50 5135 4220 157 2240
e 40 306 337" 37 2 522 480 129 1490
13 3510 23 2350 37 2 5 %49 4240 61 698
e 270 1o 100 “1 0 18 1580 4100 66 731
15 3630 140 Y472 a0 263 2000 3480 53 555
16 2700 136 1300 “BCY 2+l 3t20 3880 46 482
i7 3100 219 21t 4550 12 2:60 3920 65 684
18 70 ane 5% &5 .0 131 1490 4080 B4 925
13 2700 2i9 P a] 43490 153 1700 3380 79 B49
20 3160 136 1332 €3340 15 100 3740 73 737
21 <60 127 1l Lrad 143 1500 3960 58 723
22 3ehn 122 120 L] oA 1260 3600 63 612
23 2,50 137 1t CE] 1.0 1440 3300 57 508
24 3000 tra 1.6 &5 .0 15 1660 4800 T4 759
25 i0r0 7% (R o &3 03 16 1240 3920 25 265
26 1-3 e ABTY 108 1310 4080 58 6393
27 L8 G 4530 T 1180 4240 91 1040
28 1n2 §0¢ 4100 [HY 587 4060 87 954
29 & ol Ge N ne 713 3380 157 1640
30 22 P 47 0 37 1020 3960 68 127
3t 1 - PRI o= - bt 4920 127 1340
TOTAL 10¢5K0 - 10tc 20 174780 = 71643 5220 - 27530

ANUARY FEBRUARY MARCH

SEAN MEAN MEAN

MEAN CONCEN- MEAN CONCEN- HMEAN CONCEN-
DISCHARGE TRATTLN LimaAn DISCHARGE TRATION LDAD DISCHARGE TRATION LOAD
DAY wrsy [ SNtV (vrhsy CrSh (HE/LY {TONS) (CFS) tMG/L) {TONS}
1 3820 ied 12 2,0 19 1480 2750 17 126
2 3670 L I 360 ] 1010 3400 56 514
3 3550 26 w3 3780 “3 843 4180 177 2000
4 3670 13 . © 0 Te 649 4240 183 2090
5 3670 2% a. 2.0 50 a7 4180 176 2100
6 3530 TR L8 2en0 62 363 4100 158 1759
7 3630 G4 RS 2600 62 435 “120 162 1800
B 3740 s 738 2130 6s 518 4040 142 1550
9 4040 [ £ 2170 76 568 3960 12t 1299
10 385¢ 3 355 2930 58 398 3800 90 923
11 EXE1 1L il 2450 &7 311 3760 92 934
12 3850 113 1iva 2500 &7 v 3840 77 798
13 4050 Te 431 2780 1550 11600 3840 91 943
14 4240 “«Q 453 3140 3050 25900 3780 83 847
15 4330 257 3640 3780 784 8000 3820 80 825
16 6570 BE 5210 4uBd 458 5050 3800 78 800
17 <870 s 0 LI 4430 T68 9290 3860 98 1020
18 43460 ne 331y 4460 572 6850 4000 211 2280
13 43w i3 2950 4400 376 4470 4120 494 5500
20 4140 214 23v0 4260 360 4140 4530 77 9500
21 4140 148 1650 47200 217 3140 4300 1030 12000
2z 4690 1r20 20500 4120 190 2110 4100 707 7830
23 4950 ey 11900 4100 164 1820 4360 594 6990
24 4420 045 7700 4040 126 1370 4440 480 5750
25 3880 %03 4220 3290 46 409 4340 383 4490
26 3700 161 1610 2870 21 163 4080 284 3130
27 5160 1570 219n0 3090 32 267 4100 187 2070
28 6550 2650 57400 2980 27 217 4180 363 4109
29 5180 Lred 23850 - - -~ 4400 386 4590
30 4480 560 6770 - - - 4530 487 5960
31 «020 259 2810 - - - 4990 659 8880

TOTAL 130790 -= 185333 95080 -~ 92463 125940 - 103380



COLORADO RIVER MAIN STEM
09180500 COLORADO RIVER NEAR CISCO, UTAH--Continued
OAILY SUSPENDED SEOIMENT, WATER YEAR UCTOBER 1968 TD SEPTEMBER 1969

APRIL MAY JUNE
MEAN MEAN MEAN
MEAN CONGEN- MNEAN CONCEN- MEAN CONCEN-~
DISCHARGE TRATION LCAD DISCHARGE TRATION LOAD DISCHARGE TRATION LDAD
OAY ECFS) IMG/LY (TONS) {CFSY 1MG/LY 1TONS) {GFS) IMG/LY {TONSY
1 5470 a1 14400 13500 1420 51800 16700 887 40000
2 6040 1510 24600 14400 1470 57200 15100 T36 30000
3 6640 2090 37500 15800 2020 86200 13100 636 22500
4 6930 2880 53500 17300 2140 100000 11400 641 19900
5 6840 2870 53000 17100 2120 97900 10700 571 16500
6 1320 3260 64400 16300 1700 14800 10600 571 16400
7 3630 4680 109000 15500 1430 59800 11200 618 18700
8 9640 5880 153000 15400 1320 54900 11700 665 21000
9 8320 3580 80400 14200 1160 44500 11600 582 18200
10 8420 3230 73400 13100 1300 46000 11100 500 15000
11 9750 3840 101000 13300 1200 43100 10800 Sl¢ 15000
12 11400 4090 12¢000 15300 1110 45000 10300 485 13500
13 13g00C 3930 140000 15330 1550 66500 9550 438 11300
14 12800 3470 120000 15800 1220 52000 8530 339 8940
15 13200 3400 121000 15200 1330 54600 8240 315 8340
16 12600 5880 200000 15500 1050 43900 8470 568 13000
17 10800 2740 79900 14900 945 38000 9800 1130 29900
18 9970 3010 81000 14300 842 32500 11100 1170 35100
19 9800 2340 €1900 15400 1190 49500 11900 1450 46600
20 10200 2470 68000 16000 1340 57900 12200 1060 34900
21 12400 3580 120000 17200 175¢C 81300 11500 €99 21700
22 15500 4660 195000 18400 1850 91900 10900 476 14000
23 18300 567C 2R0C00 19000 1660 85200 11100 667 20000
24 20000 5460 295000 18400 1470 73000 12300 4600 153000
25 22200 5310 318000 17300 i310 61200 16900 13000 5930C0
26 22200 3670 220000 16300 966 425C0 20100 11200 608000
27 18700 3110 157000 16400 982 43500 17400 1750 82200
28 15500 2200 92100 173800 1290 62000 15500 1400 58600
29 13400 1660 60100 18600 1190 59800 14200 1050 40300
30 14100 1840 70000 171500 1050 49600 14600 1000 39400
31 - - - 17000 1020 46800 el -- -
TOoTAL 360070 - 3569600 497800 - 1852900 368590 - 2065000
JULY AUGUST SEPTEMBER
MEAN MEAN MEAN
MEAN CONCEN- MEAN CONCEN- MEAN CONCEN~
OISCHARGE TRATION LCAD DISCHARGE TRATION LOAD DEISCHARGE TRATION LOAD
DAY (CFS) (MG/L) (TCNS) (CFS) (MG/L) (TONSY (CFS) (MG/L) ({TONS)
1 13900 1270 47700 4200 551 6250 3860 2370 24700
2 12800 652 22500 4080 364 4010 3500 4290 40500
3 11600 530 16600 3880 178 1860 330 1300 171000
4 11300 €90 21100 3400 173 1590 3160 1550 13200
5 11400 616 190C0 3050 296 24640 3180 1020 BT60
6 11200 587 17800 2890 241 1880 3480 413 3880
7 10500 160 21500 2630 119 845 3500 309 2920
8 9610 472 12200 2550 103 709 3500 304 2870
9 9060 382 9340 2750 9B 728 3440 280 2600
10 8580 37 8590 2720 t6 485 3820 5350 55200
11 8110 360 7880 2650 47 336 4060 2200 24100
12 7150 249 5210 2100 49 357 4100 2170 24000
13 7300 229 4510 2850 66 508 4020 950 10300
14 6640 226 4050 2850 B3 639 4500 2700 32800
15 6150 223 37100 3000 99 802 %460 2800 33700
16 5830 196 3090 2960 90 9 4160 1920 21600
17 5710 310 4780 4060 315 3450 4320 2280 26600
18 5580 190 2860 4740 Qaas 12000 4260 A85 10200
19 5580 196 2950 4740 1920 24600 4240 695 1960
20 6290 795 13500 3460 985 9200 %100 150 8300
21 6960 1280 24100 3050 650 5350 4200 800 9070
22 7850 3490 74000 3010 1420 11500 4900 3200 42300
23 6980 3050 51500 3010 875 7110 5050 2920 39800
24 6040 1660 27100 2960 385 3080 4780 1210 15600
25 5760 965 15000 3210 3330 28900 4550 694 8530
26 5970 2110 34C00 2920 2680 21100 4340 381 4460
27 5360 1520 22000 2680 900 6510 4240 312 3570
28 4920 572 7600 2550 700 4820 4120 243 2100
29 4360 4lé 4500 2870 4610 35700 3980 194 2080
30 4440 334 4000 3690 6580 €5600 3840 168 1740
31 4340 333 3900 4200 3080 34900 - - -
TOTAL 237870 - 522960 100310 - 2973878 1208970 - 501040
TOTAL DISCHARGE FOR YEAR (CFS-DAYS) 2399500

TOTAL LOAD FOR YEAR (TONs) 9391043




(METHODS OF ANALYSIS:

oCT
NOV
LEC
JAN
Feo

MAR

COLORADO RIVER MAIN STEM

09180500 COLORADO RIVER NEAR CISCO, UTAH--Continued

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DATE

14 1968
120000
Gaessse
14 1969
S PPN

Vs VISUAL ACCUMULATION TUBE; W, IN DISTILLED WATER)

WATER PARTICLE SIZE
TEM- SUSPENDED
PERA- CONCEN- SEDIMENT PERCENT FINER THAN THE SIZE (IN MILLIMETERS)
TURE OISCHARGE TRATION DISCHARGE
°c (CFS) (MG/L) (TONS/DAY) .002 .004 .008 .016 .031 .062 .12%5 .250 .500
13 3690 157 1560 20 31 -- -- - 92 97 100 .-
3 3690 7 468 -— - — em em me em e
1 4100 59 653 - - - - e == -
o 4220 40 456 - - - - - - -
2 2510 47 319 44 52 -- -- -— 88 98 99 100
“ 3760 87 883 m— == mm em mm em em o= e
12 13300 3370 121000 21 23 - 35 68 86 97 100
12 14800 528 2110C 22 29 - 47 84 9% 100 -
le 19000 1670 85700 13 17 - 26 58 83 99 100
18 11900 1680 54000 34 43 - 61 - T1 81 98 100
la 18100 14700 T7180C0 39 50 - T2 93 98 100 -
21 11600 281 8800 20 28 - 89 100 - -
25 3180 173 l490 34 “8 - 9% 98 100 -

18 «060 605 6630 30 40 - 65 - 98 100 - -

8, 8OTTCM WITHORAWAL TUBE; Cy CHEMICALLY DISPERSED: N» IN NATIVE WATER; P, PIPET:

57

Sy SIEVE:

INDICATED

1.00

2.00

METHOD
0

F
ANALY-
SIS

VPWC
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GREEN RIVER BASIN

09188500 GREEN RIVER AT WARREN BRIDGE, NEAR DANIEL, WYO.

LOCATION. --Lat 43°01'00", long 110°07'20", in sec.8, T.35 N., R,111 W., Sublette County, at bridge on U.S. High-
ways 187 and 189, 100 ft downstream from gaging station, 3 miles upstream from Beaver Creek, and 12 miles
north of Daniel,

DRAINAGE AREA,--468 sq mi (at gaging station).

PERIOD OF RECORD.--Chemical analyses:
Water temperatures:
Sediment records:

TIME
DATE
ocT.
1540 1321
NOV.
13... 1215
EEC.
19440 1140
JaN.
1leea l1er)
FEB.
13,40 1145
MAR,
2304 1340
uAY
METTRY 2845
JUNE
eas 1430
Jury
LT 1c1n
AUG.
T Taen 1217
284es 133~
SEPT,
240as 1155
FLUO~
RICE
(F1
DATE (¥6/71)
oCT.
15644 .2
NCV.
13440 4
DEC.
19.a .2
JAN,
llees 3
FEf.
13... )
MAR
2340 .6
MAY
Toass b
JUNE
3.4 .2
JuLy
ok P .2
AUG.
TTees «?
28440 .2
SEPT.
2%4e 00 .2

May 1962 to September 1964, October 1987 to September 1969,
May 1962 to September 1964,
QOctober 1968 to September 1969 (miscellaneous),

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1568 YO SEPTEMBER 1969

DIS- SiLica
CHARGF tsiczr
{CFSY {MG/L}

Lhia 4el
185 842
125 Be3
14r 7.8
lle 8.3
14" 12

1262 3.9
1282 3.1
1528 3.2
a5H 2,1
4lo 1.8
236 2.7

{

NITRATE RORON «

(NG3) 18} T

[a728 ) tucrsLr
.1 50
. 1
o1 1~
o1 2
.2 1c
.t 4’
N 23
N v
.2 17
o2 13
o3 1
.1 a
DATE.
AUG.
29,e0
SEPT.
24400

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENT,

TCTAL  CAL-
IRON CIum
13 tcat
(ue/Ly  tMG/Ll
o 55
220 75
€ 84
16 85
2¢5 3¢
23¢ 37
30 55
56 35
EN 24
50 31
- 13
s5¢ 54
Cis-
SCLVEC  DBIS-
SOLIDS  SOLVED
SUM CF  SOLIDS
ONSTI-  LTCNS
UENTST pea
(MG/LY  AC=FT)
236 .33
327 .46
243 49
36l .49
351 .50
383 54
23 .32
133 .20
3B ola
1~e 6
147 19
223 .30
n1s-
TIME  CHARGE
(CFs)
133¢C 406
1155 236

DATE

JUN 3,

1969

WATER
TEM-
PERA=
TUR "
TIYF € C)

1430 12.5

MAG-
NF=
S1uM SO0 UM
tug) INAY
tMGrLT (MG/L}
la 2.7
18 3.7
1s 4.1
19 4,0
13 3.3
22 Lot
12 5.6
6el 2,"
4e9 15
542 1.4
7.7 1.8
11 2.8
Cis-
SALVED
soLips HARD=
(TONS NESS
PER (CAyMGY
DAY) (MG/L)
259 194
163 263
122 277
135 28¢
114 279
151 365
762 184
498 114
275 8C
20¢ 99
153 114
143 180
SPECI-
E1C
COND-
UCTANCE PH
(M1CRO-
MHOS) (UNITS}
245 8.7
365 8.5

DISCHARGE TRATION

(CFsS)

1280

pO-
TAS- BICAR- CAR-

SLuM BONATE BONATE SULFATE
(k) (HCO3)  (Ca3)  (504)
(MG/LY  (MG/LY  (MG/LY  (MG/L)

il 113 o 99
1.C 146 0 147
2.1 159 [} 152
1.4 157 ° 2 165
1.5 146 o 160
le6 159 a 176
2.3 156 L] 6T

.7 96 o 37

.5 61 c 30

.6 74 o 20

«8 68 o 68
1.2 98 2 58

NON-  SODIUM  SPECI-
CAR=- AD=- FIC

BONATE SORP=- COND~

HAQD- TION UCTANCE PH

NESS RATIO IMICRO-

(MG/L1 MHOS) {UNITS)
1e1 .1 376 7.8
143 .1 499 7.5
147 o1 523 Ts6
160 o 558 7.2
158 ol 53¢ T.7
179 1 507 8.0

56 2 364 7.9

ED " 237 7.7

20 . 17c 7.9

38 ol 207 8.0

58 .1 235 8.C

96 o1 359 B.4

018=

SOLVED

OXYGEN

(MG/L Y}

8.7
848

WATER YEAR OCTOBER 1968 TD SEPTEMBER 1969

SUSPENDED
CONCFN-  SEDIMENT
OISCHARGE
(MG/L) (TDNS/DAY}
16 56

CHLO~
R10E
cuy
MG/LI
1.9
1.8
6
9
«0
1.4
1.0
1.8
3.2

o7
.5

TEMPER-
ATURE
{DEG C)

~

o o o o

8
12
12

15
16

12



GREEN RIVER BASIN 59
09192600 GREEN RIVER NEAR BIG PINEY, WYO,
LOCATION, --Lat 42°34'14", long 109°56°'58", in NE{NE}NE} sec.21, T.30 N., R.110 W., Sublette County, at bridge on
State Secondary Highway 1801, 1.9 miles upstream from New Fork River, 8.4 miles northeast of Big Piney, and
16.2 miles southwest of Boulder,

PERIOD OF RECORD, --Chemical analyses: October 1967 to September 1969,
Sediment records: October 1968 to September 1969 (miscellaneous).

CHEMICAL ANALYSES, WATER YEAR OCTORER 1963 TQ SEPTEMBER 1969

MAG~ PO-
TCTAL CaL- NE- TAS- 81CAR- CAR= CHLO~

RIS sTLICA IRCN crum STUM SODTUM SIUM  BONATE  BONATE SULFATE  RIOE

TiME CHARGE  (SIC2) TFE) TCA) (46) (NA) %) THCO3)  (C03) (504) (cL)

1CFS) {MG/L) uGrsLd (MG/L) (MG/LY {MG/LY TMG/L) {MG/L) TMG/L) IMG/L) {MG/L)

oR27 325 4B 110 55 13 7.1 1.1 149 o 80O 8
1515 20" 11 22r 59 26 5.7 1.4 201 [ 106 1.8
1400 187 6.5 - 84 17 6.2 1.3 204 0 121 .8
1287 203 8.1 21¢ 77 20 5.7 1.4 203 0 118 ol
1720 194 Se6 240 7 19 5.2 1.5 195 e 112 1.8
1737 209 11 < 73 22 6.C 1.4 204 o 113 .7
1207 2320 L 210 47 10 4eb 14 162 o 34 3.5
1260 1770 Tel 29¢ 45 7.5 bk 1.3 139 c 37 1.8
1531 596 5.0 142 45 3.0 T.8 1.2 147 C 42 4.5
1818 R4 2.9 310 3 T.3 4eC .6 BT o 38 1.1
1645 255 Tet 30 4l a4 544 1.2 104 o €3 3.5
nIs-
SCLVED IS~ D1s- NON- SODIUM  SPECT-
SCLIDS SOLVED SOLVED CAR~ AD= F
FLUO- {SUM OF SCLIDS SOLIDS HARD~ BONATE SORP- COND-
RIDF NITRATE BORON CONSTI- (TONS (TONS NESS HARD~ TION UCTANCE PH TEMPER-
(F) (NO3) (81 TUENTS) PER PER (CALMGI NESS RATIO (MICRQ~ ATURE
DATE IMG/L) G/ erLy M5/} AC-FT) DAY} tMG/L) {NG/L) MHOS) IUNITS) (DEG C)
.3 o1 20 2125 $32 207 191 69 .2 391 Te5 5
e o0 23 311 45 177 255 [0 .2 508 7.7 -
o3 o1 1C 337 58 172 28¢C 113 .2 530 7.8 0
.3 .1 3n 331 245 180 273 106 .1 529 T4 ]
. 1.4 23 3264 b4 171 21¢ 110 .1 51¢ 7.9 0
2lees s o 4t 327 .07 194 27 104 3 530 8.0 o
MAY
ETREN o3 5 1¢ 138 .25 114¢ 162 27 2 320 1.7 i1
JUNE
2700e .3 .3 7¢ 175 24 817 145 31 2 o T.7 14
JuLy
12440 »2 .2 3 187 .26 339 151 30 .3 321 7.9 20
AUG.
Qbvan .2 o1 13 122 .18 241 113 42 .2 246 7.5 23
SEPT.
CSeea .2 .2 e 193 v 20 129 142 57 2 311 7.9 16

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENT. WATER YEAR OCTOBER 196B TD SEPTEMBER 1969

HATER

TEM- SUSPENDED

PERA- CONCEN-  SEDIMENT

TURE DISCHARGE TRATION DISCHARGE
DATE Tixe (C) ICFS5) IMG/L) {TONS/DAY)

JUN 7y 1969 1220 14.0 1700 50 230
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GREEN RIVER BASIN

09201000 NEW FORK RIVER NEAR BOULDER, WYO.

LOCATION. —-Lat 42°45'01", long 109°43'41", in NW{NE}NW} sec.16, T.32 N,, R.108 W., Sublette County, at gaging
station 70 £t downstream from highway bridge, 700 ft upstream from Boulder Creek, and 0.5 mile northwest of

Boulder.

TIuF

1337
1622
1302
1032
1615
1745
1618
2037
1815

171C

1ecr

DIS-
CHARGE
(CFsi

sfLica
(sicz2i
(MG7LY

TDTAL

I]0N

IFE}
tugsLy

13¢

CAL-

CIum

(cay
(MG/LY

20
29

26

MAG-

NE-
StuMm
(MG}

(MG/LY

4.7

SDDIUM
(NAY
(MG/ LY

CHEMICAL ANALYSES, WATER YEAR DCTOBER 1968 TO SEPTEMBER 1969

BICAR=
BONATE
(HCO3)
(MG/LY
90
127
114
1o
95
110
74
56
92
98

134

CAR-
BCNATE
ce3y
(MG/L)

o o o

o

SULFATE
1504)
(MG/L)

4.8
12

9.2

9.0
7.2
16

CHLO-
RIOE
{cLi
tMG/LY
2.7
2.1

1.3

.0
1.4
1.2
3.5

5e3

5.0



DRAINAGE AREA.--552 sq mi,

PRRIOD OF RECORD,--Chemical analyses:

Sediment records:

FLuo=-
RIDE NITRATE
(F) iNO3)
DATE {MG/LY MG/
acT.
lases .2 N
NOV .
17400 .2 ¢
DEC,
19, W1 .1
JAN.
13... o2 o
FER.
1Zess .2 1.5
AR,
22440 .3 o
MAY
35eun .2 .C
JUNE
PLTER .2 .3
JuLy
STewe 2 .0
AUG.
TBaes W2 o1
SEPT.
5000 .2 o2

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

GREEN RIVER BASIN

09201000 NEW FORK RIVER NEAR BOULDER, WYO.--Continued

CHEMICAL ANALYSES,

D1S=
SCLVED DIS~ DIS~ NON- SODIUM
SCL1DS SCLVED SNLVEC CAR- AD~
{suv OF SCLIDS SCLIDS HARD= BCNATE SORP~
RORON CONSTI~ (TONS {TONS NESS HARD- TION
18) TUENTS) PER PER (CA,MG) NESS RATIO
tus/sL) (¥G/L) AC-FT) DAY) (MG/L) {MG/L)
3z 52 13 84,5 65 c .3
143 133 .18 85,6 o0 19 *3
N 116 .18 48.8 54 C .3
e .16 5144 ar ° 3
17 132 .16 51.1 76 ¢ 3
42 112 15 42.9 88 ° «3
1 St 12 98.4 64 3 .3
N €2 "8 164 48 2 .2
bl R7 .12 156 Y c 2
20 G <13 73.9 77 T 3
4 129 .18 L4, 6 100 n b

oATE Tive

JUY 4, 1969 2915

October 1967 to September 1969.
October 1968 to September 1969 (miscellaneous).

WATER

TEM-

PrRA- CONCEN=
TURE DISCHARGE TRATION
tcy (CFS) MG/L)
16.0 10590 33

WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

SUSPENTED
SEDIMENT
DISCHARGE
{TONS/DAY)

94

SPECI-
FI1C
COND-
UCTANCE
(MICRO-
MHOS)

167
223
206

200

203

PH

{UNITS)

7.7

7.0

61

TEMPER-
ATURE
{DEG C)
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GREEN RIVER BASIN

09205000 NEW FORK RIVER NEAR BIG PINEY, WYO,

LOCATION, --Lat 42°34'02", long 109°55'46", in SE{NE}{NE} sec.22, T.30 N., R.110 W., Sublette County, at gaging
station at old highway bridge, 2 miles upstream from mouth and 9.5 miles northeast of Big Piney.

DRAINAGE AREA. --1,230 sq mi, approximately.

PERIOD OF RECORD, —-Chemical analyses: October

Water temperatures:
Sediment records:

EXTREMES. -~1968-69:

Dissolved solids:

Hardness:

Specific conductance:

TIME

iret
1340
1537

1205

5955

MEAN
oIS~

CHARGE

(CFS)

A 493
A 257
A 38"
A 384

A3r2

SILICA
(s1a2)
tMG/L)

CATE

AUG.
2344

SFPT,
24400

A DISCHARGE AT TIME OF SAMPLING.

TCTAL
10N
(FE)
tus/L) {

ANALYSES

130
4C

13¢

TIME

1217

PELLY

1965 to September 1969,

October 1965 to September 1969,
October 1968 to September 1969 (miscellanecus),

MAG-
CAL= NE=
CiuM STUM SODIUM
{Ca) {MG) INA)
MG/LY MG/L) {MG/L)
21 6.6 LY
26 4.1 T.1
2T 4.0 8.1
24 3.8 7.0
21 3.2 7.2
15 4.0 6.6
2" 4.4 11
20 404 11
25 3.6 12
19 2.8 7.1
15 1.6 5.0
6.8 2.2 2.7
11 2.2 3.9
16 3.8 5.4
22 3.8 5.4
23 5.5 8.0
33 2.1 10
17 3.3 5.8
21 3,8 T.2
“2 3.3 15
QF AQODJTIDNAL SAMPLES
21 6.2 8.1
28 4.1 g.2
22 1.3 5.9
27 4.1 11
28 6.8 10
SPECI-
FIC
COND-
nis- UCTANCE PH
CHAFGE (M{CRO-
(CFS) MHOS ) LUNITS)
384 22n 8.6
372 23c LRLY

Maximum, 133 mg/l Apr. 5-18; minimum, 37 mg/l1 May 8-31,
Maximum, 90 mg/1 Sept. 1-30; minimum, 26 mg/1 May 8-31.
Maximum daily, 263 micromhos Apr. 9; minimum daily, 53 micromhos May 27.

PO~
Tas-
STUM

{K)
(MG/L}

cIs-
SCLVED
CXYGFN
(MG/L)

Be3

8.5

CHEMICAL ANALYSES, WATER YEAR COCTOBER 1568 TO SEPTEMBER 1969

BICAR-
BONATE
{HCO3}
(MG/LY

88

95

105

92

T6

62
12
72
101
79

57
13

48
73

85
99
116
69

84

93
108
79

123

CAR=

BONATE  SULFATE

tco3)
{MG/L)

o

20 Mmoo @0 ©

oo

o o o o

(S04)
(MG/L}
16
12

8.2
12

CHLO-
RIOE
L
(MG /L)

4.6
2.1
3.2
2.9
2.6

T.2

2.1

1.4

2.6

3,0



GREEN RIVER BASIN
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09205000 NEW FORK RIVER NEAR BIG PINEY, WYO,-~-Continued

EXTREMES. -~1968-69:-~Continued
Water temperatures:
Period of record:
Dissolved solids:
Hardness:
Specific conductance:
Water temperatures:

REMARKS, --Daily samples for chemical analysis composited by discharge.

comprehensive definition of water quality,

Sept. 24; hardness, 98 mg/1 Sept. 24.

Maximum observed during water year:

Maximum, 22,0°C July 31; minimum, freezing point on many days during November to April,

Maximum, 164 mg/l Nov. 1-30, 1966; minimum, 37 mg/1 May 8-31, 1969,
Maximum, 106 mg/1 Feb, 1-10, 1966; minimum, 24 mg/l May 24-31, 1967.

Maximum daily, 389 micromhos Mar. 7, 1967; minimum daily, 52 micromhos May 28, 1967.
Maximum, 23,0°C Aug. 4, 1966; minimum, freezing point on many days during winter periods,

Additional samples were collected for more
Dissolved solids, 140 mg/1

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DIs-
SCLVED DIS- DIsS~
SCLIDS SOLVED SCLVED
FLUC- (Su¥ oF SOLIOS SOLIDS HARD=-
RIDE NITRATE RORON CONST[- {TONS {TDNS NESS
{F} (N3} (8) TUENTS}) PER PER (CA,¥G)
DATE 1MG/LY I¥G/L) (uG/L) {MG/LY AC-FT} Day) IMG/L)
sl )
91-31 .2 .2 90 111 .16 171 ac
NOV.
01-30 o3 .5 60 129 .16 139 76
DEC.
01-31 .2 .5 70 114 .16 89.8 84
JAN.
nl=-31 2 .3 57 138 .16 85.13 76
FES.
G1-28 .2 .5 2 95 .15 100 65
MAR o
01=3¢ .2 +3 60 17 .13 95.7 55
3lees .2 .9 5 118 .16 182 69
APR
n1-04 .2 9 5¢ 118 RS 1Y 180 65
05-18 .2 .9 60 133 .17 465 77
19-130 ol .3 50 Ss1 012 224 6C
MAY
01-07 .2 «3 20 64 .09 158 44
Cc8~31 o1 o3 10 37 +05 326 26
JUNE
01~13 o1 .2 2 54 +08 599 38
14~3¢ sl *3 c g0 «11 496 57
JuLy .
01~31 .2 .1 10 56 .13 365 70
AUG,
e1-131 o3 o 70 1cs f 15 167 75
SEPT.
01-30 .3 .2 20 127 “18 126 9P
WID. AVG. .2 2 [} ¢ - - 56
TIMF
WIDe AVG. .2 o3 42 57 .14 - 69
TONS
PER DAY o4 .7 bl 2ce - - -
ANALYSES OF ADDITIONAL SAMPLES
sl %
l4eas .2 oo 3C 1 <15 143 78
DEC.
19... .l ol 17 118 o156 31.0 R7
MAR .
2laa. 3 .2 30 < .13 98,5 60
AUG.
28440 2 U 232 122 .17 126 24
SEPT.
24000 2 .1 20 140 .18 135 98

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENT, WATER YEAR OCTOBER 1968 TO

DATE

JUN T, 1969

TINE

1420

KATER

TEM-

PERA~

TURE DISCHARGE
tCy (CFS)
14.5 335G

CONCEN-
TRATION
(MG/LY

34

NON- SODIUM SPECI-
CAR- AD- FIC

BONATE SORP- COND-

HARC~ TION UCTANCE PH TEMPER-

NESS RATIO {MICRO- ATURE

I{MG/L) MHOS) {UNITS) (DEG C)
8 <5 184 608 -
¢ ol 188 7.0 -
o ol 203 7.0 -
1 . 190 7.2 --
3 ol 164 T.3 -
4 oh 138 7.3 -

1c o6 186 Tote -
10 .6 186 Te4 -
0 .6 213 7.7 bl
o o4 158 T.2 -
b 116 7.3

n .2 60 7.0 -
n 3 92 7.5 -
o #3 136 7.8 -
Q o3 160 8.1 -
o 3 191 8.C --
c .5 226 8ol -
1 .3 136 T.5 -
1 b 168 T4 -
2 o4 182 7.2 6
a o4 199 T.6 0
Q 3 161 8.2 0
2 «5 198 8.2 17
o 3 233 8,2 8

SEPTEMBER 1969

SUSPENDED
SEDIMENT
DISCHARGE
(TONS/DAY )

308
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09205000 NEW FORK RIVER NEAR BIG PINEY, WYO,--Continued

GREEN RIVER BASIN

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

164

161
157

196

183
186
192
190
203

205
208
185

187

0.0
0.0

196

192
195
196
192
189

184
186
188

188
195

191

184

182
181
200
194
191

180
165
159
159
160

TEMPERATURE (°C)

DEC

0.0
C.0

0.0
0.0

0.0

0.0
0.0

0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0

ooo ooooco
IR R]

.
oo ©oQoo

o
b
oo

ooo
ooco

e
o

(ONCE-DAILY MEASUREMENT)

FEB

MAR

APR

162

179
190
202

228
168
233

205
207

227
207
207

203
198
198
193
190

186
175
166
149
144

137

JUN

150
148
161

155
155

1m

JubL

153

179
160
144

144
143
146
144
149

164
152
148
173

158

159
148
149

154

153
156
164

162
180
170
170
168
168

OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

(ONCE-DAILY MEASUREMENT)

FEB

0.0
0.0
C.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0

MAR

opooo o990
Cv e ee awew
COOOD 0OCOOD ©OOO

X-2-2-¥-
e e

R

coo ocooo0

e

cco oocococe

APR

MAY

9.0

JUN

12,0
13.0
14.0
15.0
18.0

14.0
14.0
13.0
15.0
l4.0

13.0
14.0
12.0
14,0
14.0

12.0
14.0

16.0
16.0

14.0
13.0
14.0
12.0
10.0

10.0
12.0
12.0
12.0
14.0

13.4

20.0

18.0
20.0
20.0
18.0
18,0

18.0
20.0
20.0
18.0
19.0
22.0

18.0

200

191
227

191
192

192

191
191
192

195
201
202
207

210
192

20.0
1840

18.0
18.0
18.0
18.0
20.0

20.0
19.0
20.0
21.0
20.0

18.0
18.0
18.0
18.0
19.0
18.0

18.7

SEP

215

17.0
15.0
14.0
15.0
14,0

15.0
18.0
17.0
15.0
14.0

16,0
17.0
14.0
14.0
14.0

13.0

14.0
14.0
14.0

13.0
13.0

14,0
14.0

14.0
14.0
15.0
13.0
11.0

14,3



GREEN RIVER BASIN 65
09207700 DRY PINEY CREEK NEAR BIG PINEY, WYO.

LOCATION. --Lat 42°23'25", long 110°15'09", in NW{NE} sec.27, T.28 N., R.113 W., Sublette County, at gaging sta-
tion 8,3 miles upstream from mouth and 16.3 miles southwest of Big Piney.

DRAINAGE AREA,--67 sq mi, approximately.

PERIOD OF RECORD, --Water temperatures: April 1966 to September 1969.
Sediment records: April 1966 to September 1969.

EXTREMES, ~-1968-69:
Water temperatures: Maximum, 24,0°C June 4, 6, 19; minimum, freezing point on many days during October to
April,
Sediment concentrations: MaXimum daily, 9,310 mg/l July 29; minimum daily, no flow for many days during
November to March,
Sediment loads: Maximum daily, 330 toms June 16; minimum daily, O ton on many days during October to March.

Period of record: .
Water temperatures: Maximum, 24,0°C Aug, 2, 1967, June 4, 6, 19, 1969; minimum, freezing point on many days
during winter periods,
Sediment concentrations: Maximum daily, 9,310 mg/1 July 29, 1969; minimum daily, no flow for many days most
years.
Sediment loads: Maximum daily, 330 tons June 16, 1969; minimum daily, O ton on many days most years.

REMARKS, --Flow affected by ice Nov. 2-21, Mar, 28 to Apr. 3. No flow Nov. 22 to Mar, 27,

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(ONCE-DAILY MEASUREMENT)

DAY ocT NOV DEC JAN FE3 MAR APR MAY JUN JuL AUG SEP
1 - -— - - - - - 09.C i9.0 15.0 -
2 — - - - - - 02.0 06,0 15,0 22.0
3 13.0 - - - -~ b 0L.C 12.0 -= -

4 - - -— - - - 02.0 13.0 24,0 20.0
5 -_— - - - - - 02.0 - 22,0 - 13.0 -
6 09.0 - - - - - 02.0 - 24.0 22.0
7 - - - - - - D1.0 16,0 23.0 -
£l - - - - - - 02.0 - 13.0 -
9 20.0 - - -~ - - 03.0 18.0 i4.0 13.0
10 o _— - - - _— 0440 08.0 16.0 - -
11 - - - -—- - - 04.0 10.0 i2.0 21.0 -- -
12 - - - - 08,0 10.0 13.0 23.0 - -
13 - -— - - 08.0 05.0 14.0 -- 13.0 -—
14 - - - - - 29.0 08.0 - - -
15 - - - - - - 05.0 06.0 - 21.0 - ==
16 - - - - - - 07.0 11.0 - 23.0 - -
17 - - - . - - 08.0 08.0 - 14.0 15.0
18 34.0 - - - - b 07.0 20.0 - 14.0 -
19 - 00.0 - - - ~ 07.0 15.0 26,0 19.0 -
20 - — - - - -~ 12.0 10.0 - - - -
21 - — - - - — 06.0 09.0 - - 1440 --
22 -- - -~ - - - 12.0 10.0 -- -- -- -
23 - — - - 07.0 57.0 - - 14.0
24 - -- -- ~- 12.9 07.0 - - -
25 - -— - - -- -~ 07.0 07.0 13.0 - -- had
6 _— - - - - - 06.0 23,0 13.0 - -
27 -— - - 11.0 10.0 15.0 15.0 -
28 - - had 15.0 22.0 16.0 16.0 13.0
29 - - - - 11.0 21.0 18.0 18,0 -
30 - - - - 12.0 22.0 - 20.0 12.0
ES - - - - o - - 18,0 - - -~ -
W - - . - - - 6.6 12.1 - - - -
PAR LE SIZE DISTRIBUT!DN OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(¥FTHNDS NF ANA L S1s: DTTOM W1THDRAW TUBE; C, CHEMICALLY DISPERSED: Ny IN NATIVE WATER: P, PIPET; S, SIEVE:
Vs VISUAL ACCUMULATIDN TUBE; W, IN OISTILLED WATER)
wWATER PARTICLE SIZE
TEM- SUSPENOED METHOOD
PERA- CONCEN- SEOIMENT  PERCENT FINER THAN THE SIZE (IN MILLIMETERS) INDICATED oF
TURE  DISCHARGE TRATION DISCHARGE ANALY~-
TIFE ( C) (CFS) (MG/L) (TOVS/DAY) .0G2 .D04 .008 4016 .031 .062 .i25 .250 .500 1.00 2.00 SIS
1835 2 33 1260C 1129 - 37 - 59 - 90 97 99 100 - ~= VPKC
19ic  -- 22 10200 606 - 39 - 62 - 89 95 99 100 - -- VPKC
1050 “ 6.0 674 L - 39 - 56 - 87 94 100 - - == VPWC
2130 13 37 3970 397 - 59 - 81 - 94 37 100 - ~= VPKC

1913 24 19 5410 278 -~ 76 == 9% == 100 == == == == == PKC
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LAY

EF SR

MEAN
DISCHARGE
{CFS)

.08
03
U6
<06
+ 08

.08
08
-0t
<06
.08

«08

<58

MEAN
DISCHARGE
(CFS)

cCcooo 00000 NoOoOo

coovoa

voocoo0 oooLeG

o

GREEN RIVER BASIN

09207700 DRY PINEY CREEK NEAR BIG PINEY, WYO,--Continued

DAILY SUSPENDED SFDIMENT,

WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

OCTOBER NOVEMBER
MEAN MEAN
CONCEN- MEAN CUNCEN-
TRATION LOAD DISCHARGE TRATION

{MG/L) (TONS) (CES) MG/L) t
89 .02 .31 131
52 .01 .29 131
23 0 .26 131
23 [ «3L 131
23 0 .27 131
23 0 .20 131
23 0 .15 131
23 0 .11 131
23 0 .14 131
23 0 .12 131
23 0 .10 131
23 0 .1 131
23 0 . 131

131 «20 .08 131
131 .21 .10 131
131 .08 .08 131
131 .08 -06 131
131 .10 .10 131
131 .08 .12 131
131 .06 .04 131
131 .06 .01 131
131 .08 0 --
131 .08 0 --
131 .06 0 -
131 .05 0 -
131 .06 0 -
131 <05 [ -
131 <06 0 -
131 .25 0 --
131 .10 0 -
13t .11 -- --
- 1.80 3.06 -

JANUARY FEBRUARY

“EAN MEA'

CONCEN- MEAN CONCEN-

TRAT10N LNAOD OISCHARGE TRATIOM

(MG/L) (TONS) (CFs) (M6/L) t
- 0 ) -
- ¢ 6 -
- 0 a -
— o 0 -—
_— 0 o —
- 0 0 -
- 2 N -
- 0 0 -
— 0 0 —
- 0 0 -
- o 0 -
_— 0 0 -
— 0 0 -
- 0 0 -
- 0 o -—
- 0 0 -
- 0 0 -
- 0 0 -
- ° 0 -
- G 0 -
- 0 0 -
- 0 S —
- 0 0 —
- o 0 -
- 0 0 -
- 5 0 -
- 0 0 -
- 0 N -
- ¢ — —
- 0 - -
- 0 - -
- 0 0 -—

LOAD
TONS)

s11

03

«01

cocooo ocoooo

LOAD
TONS)

cococo00 ©Dn00O0

ococooo

ooo COoCUoOo ©0ocOooOo

DECEMBER
MEAN
MEAN CONCEN-
DISCHARGE TRATION
(CFS) (MG/L)
0 -
0 —
0 -
0 -
° -
0 —
0 --
0 -
0 —
0 -
0 -
o -
0 -
° -
0 -
o -
0 -
0 _—
0 -
PY -
0 -
0 -
0
0
0 -
0 -
o -
0 -
0 -
° -
o -
0 -
MARCH
MEAN
MEAN CONCEN-
DISCHARGE TRATION
(CFS) (MG/L)
0 -
0 -
o -
0 —
0 -
0 -
0 -
0 -
0 -
0 -
0 .
0 -
° -
° -
0 -
0 -
° -
0 -
0 _—
o -
0 -
° -
0 -~
0 -
° —
0 -
0 -
1.0 625
11 1200
16 2000
15 1900
43.0 --

LOAD
(TONS)

©O ©COODOO CODOO ODOOO OOOO0O COOOOC 0000

LOAD
(TDNS)

©ocooe ocoooo

oocooo




MEAN
DISCHARGL
DAY ICFS)
L 13
2 14
3 19
& 13
5 13
& 3.0
T 3.9
8 6.6
9 12
ey 21
1L 16
12 13
13 13
| % 96
15 8.0
16 5.7
17 T.5
18 9.7
19 8.0
23 9.8
21 12
22 14
23 16
24 12
25 7.7
26 butr
27 Al
28 6.0
29 6.2
30 6.6
31 -
TOTAL 314.3
MEAN
NISCHARSE
Gcay (CFS)
1 Se5
2 5e0
3 4.5
4 442
5 441
6 4.0
7 3.9
A 4.0
9 3.9
1 EN)
L 3.5
12 3.1
13 3.0
14 3.1
15 3.6
16 4.4
17 4ol
ie 3.5
19 3.1
2n 3.0
21 2.8
22 2.7
23 2.4
264 2.4
25 2.8
26 2.6
27 2.2
28 2.2
29 10
30 7.0
31 3.3
TUTAL 117.8

APRIL

MEAN
CONCEN=
FRATION
(MG7LY

2600
2800
2990
4060
5710

4860
1900
4370
7020
3320

3870
2930
2990
1560

500

648
77
720
516
480
5715
690
65%
960
490

340

JuLy

MEAN

CONCEN-
TRATION

IMG/LY

57
59
99
83
54

46
ol
52
60
3

98

GREEN RIVER BASIN

09207700 DRY PINEY CREEK NEAR BIG PINEY, WYO,.--Continued
DAILY SUSPENDED SEDIMENT, WATER YEAR COCTOBER 1968 TO SEPTEMBER 1969

LOAD
tToNS

91

4

2294

LOAD

(TONS

1

251
166
2

435

¥

.0

.9

«85
-80
2

.94
«60

«50
.49
56
ob3
.77

.93
«86
.18
.27
45

7

-75
.38
.39
«55

«29
24
.27

.29
«37

34
.18
.15
b

.53

TATAL OISCHARGE F(R YEAR (CFS-DAYS)
TNTAL LGAD FDR YFAR {TCNS)

MEAN
DISCHARGE
(CFS)

gaasa wuoaw
woo®me Nuoww

gy
NESAE

MEAN
OISCHARGE
{CFS)

45

«58
+58
.66
1.1
.83
.66
.51
+45
.31
#31
.23
.27
.17
«20

22.21

may

MEAN
CONCEN~
TRAFIOY
tMG/LY

180
180
225
170
125

AUGUST

MEAN

CUNCEN-
TRATION

(MG/LY

LOAD
{TONS)

-89

60.34

LOAD
LTONS)

50

.07

07
<06
.12
.14
<09

a7
<06
+05
<04

«0&
<06
03
«02
.02

2,63

MEAN
DISCHARGE
(CFS)

6.6
6.6
6.0
5.5
5.0

MEAN
DISCHARGE
(CFS)

.17

.27

+31
«35
«35
»31
.27

.27

JUNE

MEAN
CONCEN-
TRATION
IMG/L)

SEPTEMBER

HEAN
CONCEN-

TRATION

{MG/L)

L0AD
(TONS)

928.39

LDAD
{TONS)

.02

«02
02

<01
.01

968,60
3926.76

67



68 GREEN RIVER BASIN
09209400 GREEN RIVER NEAR LA BARGE, WYO.

LOCATION, --Lat 42°11', long 110°10', in SW} sec,33, T.26 N., R,112 W, , Lincoln County, at bridge 0.7 mile north
of La Barge, 6.5 miles upstream from gaging station, and 9.5 miles upstream from Muddy Creek.
DRAINAGE AREA, --3,910 sq wmi, approximately (at gaging station).
PERIOD OF RECORD, --Chemical analyses: October 1963 to September 1969
Water temperatures: October 1963 to September 1969,
Sediment records: October 1968 to September 1969 (miscellaneous),
EXTREMES, --1968-69:
Dissolved solids: Maximum, 270 mg/l Apr. 1-6; minimum, 91 mg/1 May 17-31,
Hardness: Maximum, 174 mg/l Dec. 1-31; minimum, 75 mg/l1 May 17-31
Specific conductance: HMaximum daily, 512 micromhos Apr. 3; minimum daily, 145 micromhos May 30.
Water temperatures: Maximum, 22.0°C July 31, Aug. 1, 3, 4, 26; minimum, freezing point on many days during
November to April.

CHEMICAL ANALYSES, WATER YEAR DCTOBER 1968 TC SEPTEMBER 1969

MAG= pPO=-
MEAN TOTAL caL- NE- TAS- BICAR- CAR- CHLO-
nIS- SILICA IRON CIuM STUM SaDIUM SIUM BONATE  BCNATE SULFATE  RIDE
TIME CHARGE {5102} {FE) (cay (MG (NA) (K) (HCO3)  (CO3) (504) (cL
vATE [{137] (MG/ZLY  (UG/L)  (MG/ZLY  (MG/L)  (MG/ZL)  (MG/L}  (MG/L)  (MG/L}  (MG/L}  (MG/L}
ocT.
01-21 - 110¢e 7.C -- 35 11 12 1.5 134 (4 42 5.0
NOV.
01-09 -- 962 T4 - 39 14 11 1.2 139 [} 55 3.9
19-31 -~ ReS 9.3 - 46 12 12 1.5 164 ] 57 3.8
CEC.
0l-21 - 589 12 - 51 12 12 1.7 163 0 63 3.4
JaN,
Q1-31 - 550 5.5 - 47 13 12 1.9 16D 0 60 5.3
FEB.
r1-28 -- 678 3.6 -~ 44 11 9.6 1.5 131 o 54 3.5
MAR,
T1-31 - 709 B4 - 43 12 12 2.2 145 0 58 2.1
APR
°1-06 -- 135 6.2 -- 45 13 3¢ 6.5 177 0 72 8.8
N7-21 -- 2660 7.7 -- 42 12 17 442 173 0 44 4.8
24-37 -- 268" 8.2 -- 3% 13 19 2.3 163 L] 46 2.6
May
01-GR -= 2542 be - 41 12 8.4 1.8 149 0 36 245
0916 45¢n 640 - 30 642 5.2 lo4 103 [} 20 1.8
17-31 -- 5730 4.9 - 23 4t 44 1.3 75 " 14 1.4
JUNF
c1-13 - 5710 5.9 -- 29 £.0 7.8 1.2 107 ° 24 3.2
14-32 - 3910 7.6 - 33 1c 11 1.2 140 9 33 4.3
JuLy
A1-11 - 2315 7.2 - 35 4.3 9.8 1.2 110 6 15 8.5
auG.
21-31 -~ 1238 5.7 - 29 9.0 9.3 1.3 115 0 27 2.5
SEPT.
C1-32 - 656 5.5 - 38 11 12 l.4 128 o 49 6.5
WID. AVG. -- - 6.8 - 35 8.6 9 1.7 125 1 33 4.0
TIME
WTD. AVG. -- 1700 7.6 - 39 10 11 1.7 137 1 44 4e3
TONS
PER CAY -- - 31 - 159 40 45 7.7 575 3 152 18
ANALYSES OF AOOITIONAL SAMPLES
ocT.
99,.. 1210 AL06D 7.2 130 36 10 12 1.5 131 0 43 2.1
NEC.
1940 2950 A532 9.2 22¢ 49 14 12 1.6 166 0 5.9 2.1
MAR,
19.0s 1732 A 890 12 17¢ a1 12 9.6 1.3 137 0 49 2.8

A DISCHARGE AT TIME OF SAMPLING.




GREEN RIVER BASIN 69
09209400 GREEN RIVER NEAR LA BARGE, WYO,--Continued

Period of record:
Dissolved solids: Maximum, 358 mg/1 Mar. 31 to Apr. 3, 1966; minimum, 91 mg/1 May 17-31, 1969.
Hardness: Maximum, 278 mg/l Jan, 19-22, 1968; minimum, 75 mg/l May 17-31, 1969.
Specific conductance: Maximum daily, 734 micromhos Jan., 22, 1968; minimum daily, 145 micromhos May 30, 1969.
Water temperatures: Maximum, 23.5°C July 19, 25, 27, Aug. 1, 1966; minimum, freezing point on many days dur-
ing winter periods.
REMARKS, ~-Daily samples for chemical analysis composited by discharge. Additional samples were collected for
more comprehensive definition of water quality. Maximum observed during water year: Hardness, 180 mg/l

Dec. 19.
CHEMICAL ANALYSES, WATER YEAR OCTORER 1968 TO SEPTEMBER 1969
oIS~
SOLVED DIS~ DIs- NON~- SODTUM SPECI-
SCLIDS SCLVED SCLVED CAR- AD~ FIC
FLUO- {SuM OF sSoLIDS SOLIDS HARD~- BONATE SORP- CCND-
RIDE NITRATF BORON CONSTI- LTONS (YONS NESS HARD~- TION UCTANCE PH TEMPER-
(F) (NN3Y (8} TUENTS) PER PER (CA,MG) NESS RATID {MJCRO- ATURE
NATE (9G/7L) (MG/L) (uG/L) (MG/L) AC-FT} DAYl MG {MG/LY MHOS } LUNITS) (DE6 C)
neT.
C1=-31 o3 o3 3 180 .25 552 125 25 .5 320 7.6 -
NOv.
t1-09 .3 ) “C 220 .29 545 155 41 o4 333 T.6 -
16-3¢ .3 1.0 5C 223 .32 547 165 3D 3 381 T.7
CEC.
S1-31 2 e kY 233 «31 366 174 40 4 389 Tel -
JAN,
cl-2 +3 7 (' 2249 .32 345 178 39 .4 37¢ B.2 -
FEB
01-28 .2 o4 ~ 158 .29 292 152 48 .3 345 7.8 -
MAR,
91-31 o3 »2 62 20§ .29 402 154 35 b 340 7.7 -
APR,
G1-26 .2 Bl 107 z1¢ .38 1020 leé 2t 1.0 467 T.5 -
07-23 .2 .5 6C 217 +3C 1600 155 i3 b 386 7.7 -
24=130 .2 o3 50 272 .29 1520 157 23 «3 340 7.6 -
MAY
€1-28 «3 o7 4C 123 .25 1260 150 28 .3 333 7.9 -
No=-1¢ .2 ol 5C 122 <19 1680 101 17 .2 223 Tole -
17-31 .2 ol 30 L .14 1580 15 13 2 171 7.5 -
JUNF
01-13 .1 .2 2 130 .18 2370 a7 9 o3 220 7.9 -
l4a-30 .2 .3 362 170 .24 1840 125 1 .4 287 8.1 -
Jury
G1-21 .2 2 30 141 .19 817 105 5 X3 254 Rate -
AUG.
c1-31 o2 o1 40 141 20 502 1o 16 4 267 T2 -
SEPT.
T1-30 o3 2 5C 187 $25 326 139 34 4 331 7.8 -
WTDe AVG. .2 3 " 161 - - 122 18 .l 2R2 7.8 -
TIME
WTO. AVG. .2 el 52 186 .26 - 135 26 e 322 7.7 -
TONS
PER DAY 1.0 1.6 Q 742 - - -- -- - - - --
ANALYSES DF ADDITIONAL SAMPLES
oCT.
[T .2 o1 a 17¢ .26 509 132 25 .5 314 7.2 4
PDEC.
19, »3 .2 2e 23¢ .32 342 180 44 o4 383 B.l Y

MAR
L9sve .l .C 21¢ 185 o 27 373 151 39 3 339 7.7 [}
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g
>
CVBNO UPrWNR <

-

296
296

288
294

298

335

305

GREEN RIVER BASIN

09209400 GREEN RIVER NEAR LA BARGE, WYO.--Continued

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(

Nov

323
327
327
324

325

418

DEC

395
%10
%13
408
390

313

389
386
387

383

381
393
391

382
373
376
391
397

391
399
385
381
377

374
372
373
378
376
380

384

JAN

385

382

373
373
376
385
400

405
388
378
363
353
356

377

ONCE-DAILY MEASUREMENT)

FEB

359

MAR

332
331
327
326
336

344
3645
336
338
345

350
349
351
344
338

336
338
331
338
339

347
350
349
362

352
364
360
358
367

344

APR

359
“24
512
«97
490

s02
400
374
418
378

387
379
362
377
381

379
386
386
374
3717

372
3712
366
318

322

MAY

3641
337
335
339
328

317
302
3le
253
234

224
207
222
210
209

200
195
187
181
181

174

JUN

174

225

276

288
301
314
314
313

308
294
287

298

287
283
290
294
294

261

AUG

252
248
261

2643
248
248
246
248
258

261

281

332

331
336
337
342
340

342
341
340
339
344

325



ocT

13.0
13.0
12.0
12.0
1.0

10.0

7.0

7.0
6.0
7.0
7.0
7.0

7.0
4.0
7.0

6.0
6.0

Be0

1.0

1.0
1.0
1.0
0.0
0.0

0.0
0.0
1.0
1.0
1.0
1.0
0.0
0.0

0.0

SUSPENDED-SEDIMENT DISCHARGE MEASURMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
WATER

GREEN RIVER BASIN

09209400 GREEN RIVER NEAR LA BARGE, WYO.--Continued

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DEC

0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
1.0
0.0
0.0
0.0
0.0

0.0

Jud

DATE

Sy

JAN

0.0

0.0
0.0
1.0

1.0
1.0
1.0
0.0

1.0

1969

(ONCE~DAILY MEASUREMENT)

FEB

©0000 mommO
co0o0O 0O0O0OO

0.0

TEH-

PERA—

TURE
TIME ¢ C)

190U 20.0

MAR

APR

MAY

11.0
12.0

12.0
13.0

14.0
14.0
13.0
13.0
10.0

11.0

JUN

13.0
15.0
16.0
18.0
20.0

16.0

14.0
16.0
13.0

15.0
13,0
13,0
13.0
1440

13.0
14,0
17.0
18.0
18.0

17.0
15.0
15.0
14.0
12.0

10,0
12.0
14.0
12.0
16.0

SUSPENDED
CONCEN-  SEOQIMENT
D1SCHARGE TRATION DISCHARGE
(CFs) {MG/LY (TONS/DAY)
3520 722

JuL

18,0
19.0
19.0
15.0
17.0

17.0
17.0
19.0
19.0
19.0

19.0
20.0
20.0
20.0
20.0

20.0
21.0
20.0
21.0
20.0

19.0
21.0
20.0
18.0
20.0

19.0
18.0
21.0
19.0
21.0
22.0

19.2

AUG

22.0
18.0
22,0
22.0
21.0

19.0
20.0
19.0
17.0
20.0

21.0
20.0
20,0
21.0
18.0

16.0
17.0
18.0
20.0
19.0

21.0
21.0
20.0
20.0
21.0

22.0
21.0
19.0
18.0
9.0
15.0

19.5

19.0

15.0

15.0
15.0
14.0

14.0
16.0
14.0
14,0
12.0

1.0

71
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GREEN RIVER BASIN

09211200 OGREEN RIVER BELOW FONTENELLE RESERVOIR, WYO,

LOCATION, --Lat 42°01', long 110°03’, in NW} sec.31, T.24 N., R.111 W., Sweetwater County, at bridge 1 mile east of
Fontenelle and 3.6 miles downstream from gaging station,

DRAINAGE AREA,--4,500 sq mi, approximately {at gaging station).

PERIOD OF RECORD. --Chemical analyses:
Water temperatures:
Sediment records:

October 1967 to September 18969,
October 1967 to September 1969,

October 1968 to September 1969 (miscellaneous).

EXTREMES, --1968-69:

Dissolved solids:

Hardness:

Specific conductance:
Water temperatures:

140C
€90¢
1400

1245

A DISCHARGE AT TIME OF SAMPLING.

1727
1683
104>
2120
3212
3440
7720
182¢
3025
2287

1437

A 2680
Ae38
A96L

A 1730

SILica
(si1a2h
(HMG/L)

5.8

ToraL

IRCN

(FFY
(UG/LY

CaL-
Cium
(Cay
IMG/L

41
“?2
45

189

ANALYSES OF

MAG-
NE-
STUM
(453
) (MG/LY

7.5
1C
13

be3
12
17

17
16

16
13
15
18
15
16

15

SODIUM
(NA)
(MG/L)

14
16

L1:]

PQ~
TAS-
S1UM
(331
IMG/LY

Maximum, 382 mg/l Nov, 20-25; minimum, 154 mg/l June 11-18,
Maximum, 220 mg/l1 Mar. 12-23; minimum, 115 mg/1 June 11-19, 24-30,

Maximum daily, 613 micromhos Nov,
Maximum, 18.0°C Aug. 3-31; minimum, 1.0°C Dec. 7, 22

CHEMICAL ANALYSFS, WATE? YEAR OCTOBER 1968 TO SEPTEMBER 1969

BICAR~
BONATE
(HCO3)
IMG/L)

133
133
138
152
145
147

147
155

165
160
164
175
167
156
15¢
128
11c

113
116

128
156
165

140

can-
BONATE
(€03
(MG/L)

o 053 © © Ao vowo o0n

o

o onoo

o o o

25; minimum daily, 253 micromhos June 13.

SULFATE
(SQ4)
IMG/L)

53
59
79
174
66
142

140
122

100
76
84

128
89
74

61

64
75
287

55
120
125

CHLO-
RIDE
({98
IMG/L)

2.6



GREEN RIVER BASIN 73
09211200 GREEN RIVER BELOW FONTENELLE RESERVOIR, WYO,--Continued

Period of record:
Dissolved solids: Maximum, 382 mg/1 Nov., 20-25, 1968; minimum, 154 mg/I June 11-19, 1969.
Hardness: Maximum, 240 mg/1 Dec. 14-31, 1967; minimum, 115 mg/l June 11-19, 24-30, 1969,
Specific conductance: Maximum daily, 701 micromhos Dec. 23, 1967; minmimum daily, 253 micromhos June 13, 1969,
Water temperatures: Maximum, 18,0°C July 28, Aug. 13, 1968, Aug, 3-31, 1969; minimum, freezing point Nov, 27,
Dec. 21, 1967, Feb. 1, 1968.
REMARKS, --Daily samples for chemical analysis composited by discharge. Additional samples were collected for
more comprehensive definition of water quality. Minimum observed during water year: Water temperature,
freezing point on Dec. 19,

CHEMICAL ANALYSES, WATER YEAR OCTORER 1968 TO SEPTEMBER 1969

DS~
SOLVED nis- 01s- NON= SODIUM  SPECI-
SCLIDS  SOLVED  SCLVED caa- ap- FiC
FLUD= (SuM OF  SOLIOS  SOLIDS  HARD- BONATE  SORP- COND-
RINE NITRATE  8URON  CONSTI-  LTONS (TONS NESS HARD= TION  UCTANCE PH TEMPER-
(F) (N63) (8) TUENTS) PER PER (CA/MG)  NESS RATIO  {MICRO- ATURE
nave (MG/LY  (MG/L)  (UG/LY  (MG/L)  AC=FT} DAYy (MG/L)  {MG/L) MHOS)  (UNITS) IDEG C)
ocT.
C1-1r .2 .2 52 196 .28 127¢ 135 26 .5 336 7.7 -
13-31 . “ 20 233 .3 €89 145 36 .6 364 7.8 -
NOV.
<1-19 .3 .6 74 229 =D 563 159 46 3 396 7.4 --
20-25 . .7 53 282 .54 323 217 92 1.2 604 7.1 -
26-23 .3 1.2 56 214 .33 745 154 35 .6 385 Tos -
30... .3 ot 5¢C 129 .48 278 201 8¢ 1.1 550 7.3 --
DEC.
©1-)3 .3 a1 5¢ 226 %3 278 201 80 .9 550 7.3 -
~4-31 .3 v 50 393 %2 393 193 66 .8 490 7.0 -
JAN.
o1-31 .3 .5 2 287 .39 630 194 59 .7 41 7.9 -
FEB.
21-28 .3 s 18¢ 244 .36 1240 173 42 .6 431 7.6 --
MAR .
f1-11 .3 .7 110 255 .38 1276 185 sC .5 447 8.0 --
12-22 o 1.1 219 330 47 620 220 76 .7 557 7.9 -
24-31 .3 .7 ac 267 .6l 842 188 s1 .6 «76 7.9 --
APR.
01-3u . .8 40 246 .35 147¢ 179 51 .6 «06 8.2 -
MAy
01-31 .3 s s 221 .32 2030 163 45 .5 377 8.2 -
JUNE
er-1¢ .2 .2 15 186 .25 169C 14 35 .4 316 8.2 -
11-19 .2 .2 B 154 .21 3170 115 25 .3 25 8ol -
20-23 .2 N 661 186 .25 894 127 34 .5 304 R.2 -
24-137 .2 .3 2 159 .22 1580 115 20 .o 268 8.2 --
JuLy .
21-11 .2 .2 o 188 .26 nre 138 28 o 324 /.0 -
AUG.
C1-31 .3 .5 8C 200 .29 319 145 30 .5 374 7.6 --
SEPT.
01-30 .3 .3 77 212 .29 612 151 41 .5 361 8.6 --
WIN. AVG. .3 s L) 218 -- -- 157 40 .5 374 7.9 --
TIME
WIDe AVG. .2 . 63 235 .33 -- 165 4“5 .6 401 7.8 --
TCNS
PER DAY 1.3 1.8 bl ate -- -- -- -- - -- -~ -
ANALYSES OF ACOTTIONAL SAMPLES
.3 .2 o 156 .26 138C 134 29 .6 338 7.1 13
.3 o2 52 259 43 374 1491 63 .8 497 7.2 0
.5 20 07 prys a3s 206 n .8 488 7.4 6

3 3 192 2Cs .29 <l 150 35 .5 345 2.0 le
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332
330
330
335
330

332
330
330
330
349

355
338

338
335

335
337
340

382

367
378
376

375

379
380
377
407

397

13.0
13.0
12.0
13,0
13.0

13.0
12.0
11.0
11.0
12.0

11.¢

09211200 GREEN RIVER BELOW FONTENELLE RESERVOIR, WYO,--Continued

GREEN RIVER BASIN

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

NOV

375
376
393
404
389

390
369
387
391
330

391
394
41l
393
396

395
390
393
398
525

610
612
612
603
613

395

Www s
Cve e
ccoo0o ©ooco

[RERFRERET

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENT,

DEC

553
556

480
480

477
480
481
477
478

474

TEMPERATURE (

U

DATE

Sa

(ONCE-DAILY MEASUREMENT)

JAN FEB MAR APR MAY
476 425 434 428 386
478 423 431 420 385
476 422 432 422 386
479 421 430 425 386
479 422 432 424 387
4B9 425 433 424 386
480 4le 435 427 385
478 422 436 422 387
471 420 434 421 381
467 422 437 420 383
470 416 438 4l6 385
468 4l7 553 417 386
466 416 551 413 384
467 417 552 412 384
4BL 418 552 4l4 384
467 420 549 411 378
469 419 547 413 379
470 418 547 415 376
a7L 421 540 4l4 373
472 421 541 4l7 376
471 424 539 413 364
476 423 539 401 345
469 424 544 403 346
469 425 482 401 350
470 424 478 377 346
463 424 476 388 340
453 425 476 388 358
446 429 466 389 352
441 - 458 387 354
432 - 458 387 338
432 - 443 - 309
46T 421 485 410 369

JUN

JuL

281
306
305
300
314

322
343
339
339
338

331
336
332
326
322

324
322
312
311
308

308
309
310

312

315
318
326
326
327
324

319

°C) OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

(ONCE-DAILY MEASUREMENT)

JAN FEB MAR APR MAY
2.0 2.0 3.0 4.0 6.0
2.0 2.0 2.0 3.0 7.0
2.0 2.9 2.0 3.0 8.0
2.0 2.0 2.0 4.0 8.0
3.0 2.0 2.0 3.0 8.0
3.0 3.0 3.0 3.0 8.0
3.0 3.0 2.0 3.0 8.0
2.0 3.0 2.0 3.0 7.0
2.0 2.0 2.0 4.0 8.0
2.0 3.0 2.0 4.0 8.0
2.0 3.0 2.0 4.0 8.0
3.0 3.0 2,0 3.0 9.0
3.0 3.0 3.0 4.0 10.0
3.0 3.0 3.0 4.0 10.0
3.0 3.0 3.0 4.0 9.0
3.0 3.0 3.0 4.0 10.0
3.0 3.0 3.0 4.0 10.0
3.0 2.0 3.0 4.0 10.0
3.0 2.0 3.0 4.0 11.0
3.0 2.0 3.0 4.0 10.0
3.0 2.0 3.0 5.0 11.0
3.0 2.0 3.0 6.0 13.0
3.0 3.0 3.0 6.0 13.0
3.0 3.0 3.0 6.0 13.0
2.0 3.0 3.0 4.0 13.0
3.0 3.0 3.0 5.0 13.0
3.0 2.0 3.0 5.0 13.0
3.0 2.0 3.0 5.0 13.0
3.0 -- 4.0 5.0 13.0
2.0 - 4.0 5.0 13.0
2.0 - 4.0 - 14.0
2.6 2.5 2.7 4.l 10.1

JUN

la,0
14.0
14.0
14.0
14.0

14,0

16,0
16.0

16.0
15.0
15.0
14.0
14.0

15.0

WATFR
TEM- SUSPFNDED
PERA- COANCEN-  SEDIMENT
TURE DISCHARGE TRATION DISCHARGE
five ¢ Q) (CFS) (MG/L) {TONS/DAY)
1969 1200 16.5 3300 & 53

JUL

15.0
1640
16.0
16.0
15.0

16.0
16.0
16.0
16.3
16,0

16.0
16.0
16.0
16.0
16.0

16.0

17.0
17.0

16.0
17.0
17.0
17.0
17.0

17.0
17.0
17.0
17.0
17.0
17.0

16.3

WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

329

363
351

AUG

17.0
17.0
18.0
18,0
18.0

18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0
18.0

18.0

18.0

17.9

361

17.0

17.0

17.0
17.0
17.0
17.0
17.0

17.0
17.0
17.0
17.0
17.0

17.0
17.0
17.0
16.0
16.0

16.0
16.0
15.0
15.0
15.0

15.0
16.0
1640
16.0
16.0

16.4




GREEN RIVER BASIN
09216000 BIG SANDY RIVER BELOW EDEN, WYO,

LOCATION, --Lat 42°00’, long 109°35', in SE} sec,31, T.24 N., R, 107 W,, Sweetwater County, at gaging station
0.1 mile downstream from Simpson Gulch, 8,0 miles southwest of Eden, and 8.8 miles downstream from Little
Sandy Creek,

DRAINAGE AREA.--1,610 sq mi, approximately,

PERIOD OF RECORD.--Chemical analyses: October 1861 to September 1964, October 1967 to September 1969.
Sediment records: October 1968 to September 1969 (miscellaneous).

REMARKS. --Prior to October 1967, published as Big Sandy Creek below Eden, Wyo,

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBFR 1969

75

waG- Q-
TCrAL CAL- NE=- TAS~ 8ICar~ CAR~ CHLO-
D18~ siLica TRON Cium STuM SODIUM SIUM AONATE BONATE SULFATE RIDE
TIME CHARGFE (5102) (FE) (ca) (MG} (NA) () (HCod) (cod t504) teL)
DATE (CFS) NG/L) uG/Ly (MG/LY (MG/L) (MG/L) (MG/LY MG/LY {MG/LY (MG/L) (MG/L)
110C ar 11 140 257 91 375 3.8 263 [ 1470 64
1525 46 13 210 231 79 311 3,2 240 ] 1280 57
le50 21 13 - 255 103 370 3.6 264 0 1470 62
17°c 19 13 5C 277 96 3717 4.1 262 c 1590 60
1945 27 13 16C 243 73 280 4.6 214 0 1280 49
1677 31 11 37 183 60 247 3.6 183 ] 1010 43
11en 171 11 ac 54 16 38 2.0 103 a 281 16
111% 134 Bat 15¢C 73 a5 98 2.1 121 4] 374 23
132¢ 111 8.2 11C 130 56 172 2.1 174 0 658 36
113 71 14 L19c 177 46 178 2.9 214 [} 788 44
ae3r 62 12 - 212 m 291 443 250 1] 1150 51
wBle 46 12 54C 267 A8 372 4.5 269 0 1460 68
cIsS-
SOLVED ors~ ors- NON- SOo0IUM SPECI-
SoLINS SOLVED SOLVED CAR- AD- FIC
FLUC~ (SUM OF SCLIDS SOLIDS HAaRD- BCNATE SORP- COND-
RIDE NITRATE HORON CONSTI- (TONS (TONS NESS HARQ~ TION UCTANCE PH TEMP-
tF) (NO3) e TUENTS } PER PER (CALMG) NESS RATIC (MICRO- ERATURE
MG/L) IMG/L) we/sL) (MG/LY AC-FT) DAY} (MG/L) {MG/LY MHOS} tUNITS) (DEG C)
1.1 1.2 33 249C 3.43 2712 1020 804 5.1 3100 Te5 L]
1.1 1.5 350 2100 3.9 282 501 704 4.5 2780 7.2 3
) 3.5 35n 2420 .44 143 1060 843 4.9 2960 7.9 1
1.¢ 2.0 27¢ 2550 3.52 133 109 875 5.0 3090 7.8 1
1.C 2.7 229 205C 2.92 157 506 730 4.0 2630 8.0 0
1.0 9 220 1652 2.45 151 107 557 4.l 2250 Tet 2
5 oG 9C 516 .75 254 202 118 2.7 814 7.2 10
b .2 7 674 .93 247 32¢ 226 2.6 9¢5 7.7 15
R 2 S0 1120 1.59 351 480 337 3.4 1570 B.l 18
.9 2.1 27¢C 13¢0 2.3C 282 631 455 3.1 1870 7.8 16
.6 2.1 352 1920 2.67 328 81e 611 4ot 2330 842 14
L 3.4 385 241¢C 3.37 308 1033 80S 5.0 2900 8.0 [}
SPEC -
FIC
COND- IS
oIS~ UCTANCE PH SOLVEQ
TIME CHARGE (MICRO- CXYGEN
DATE (CFS} MHOS} LUNITS) (MG/L)
2 0930 62 2300 8.3 Be2
SEPT,.
2640 oelc 46 3100 8.1 B.4

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENT, WATER YEAR OCTOBER 1968 TQ SEPTEMBER 1969

WATFR

TEM- SUSPENDED

PERA- CONCEN-  SEDIMENT

TURF  OISCHARGE TRATION OISCHARGE
DATE TIFE € C) LCFS) (MG/L) (TONS/DAY)

JUN 2, 1969 1115 15.0 134 29 10
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GREEN RIVER BASIN

09216300 GREEN RIVER AT BIG ISLAND, NEAR GREEN RIVER, WYO.

LOCATION. —Lat 41°45'52", long 109°44°'05", in SW}SE} sec.26, T.21 N., R.109 W., Sweetwater County, at Big Island
bridge, 6.2 miles downstream from Dry Creek, 9.5
west of Green River.

PERIOD OF RECORD, —~Chemical analyses:
Sediment records:

August 1966 to September 1969,
October 1968 to September 1969 (miscellaneous).

miles downstream from Big Sandy River, and 21 miles north-

REMARKS, --Discharge records computed by adding the discharge of Big Sandy River below Eden (station 09216000) to
that of Green River below Fontenelle Reservoir (station 09211200).

TIME
DATE
sl Y
CRees 1330
NOV.«
23. 12¢0
cec.
19¢as 9815
JAN.
léaas 1645
FEB.
20aes 1420
MAR .

28404 1115

ca. 3745
JUNE
Mbaee 17cc
July
1% . 1€30
AUG.
12... nB4C
SEPT.
D3eee 173¢
FLUO-
RIDE
(F1
DATE (MG/L
0OCcT.
(Buas o3
NOV.,
23... 7
CEC.
19440 o5
JAN.
Lléses 3
FEB.
29 2
MAR
28400 6
MAY
0Bees b
JUNE
Chens »3
JuLy
10ess o3
AUG.
1240 a3
SEPT.
T3eee «3

D1s-
CHARGE
(CFS)

2530

NITRATE
(NO3}

1 (MG/L)
o1
o2

.2

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

SILICA
(sIC2y
(MG/L)

PORON
[§:2)

uG/LY

42
15e
69

47

DATE

JUN

4y

CHEMICAL ANALYSES,

TCTAL

IRCN

(FFY
(uG/sL)

60

018-
SGLVED
SCL10S
(Suwm OF
CONST I-
TUENTS)

(MG/L)

252

WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

CAL-

CIuM

«ca)

(Mg7L)

42
88
79
61
53
o4
47
&0
45
7

51

DIS~
SCLVED
sSaLIns
(TONS

PER
AC~FT}

.30
o4l

.43

WATER
TEM~
PERA-
TURE

Tive ( C)

1969 1700 19.5

MAG-
NE~
S1uUM
(MG)
{MG/L)

14

46

24

26

DIs=
SOLVED
SCLIO0S
(TONS

PER

oaY)

1960

DISCHARGE
(CFSY

3880

SDDTUM
(NAY
(MG/L)
25
131
3
53
28
43
27
18
31
30

39

HARD=~

NESS
(CA,MG)

(MG/L)

163

CONCEN-
TRATIDN
(MG/LY

18

PO~
TAS- BICAR~
STUM BONATE
(K1 tHCO3)

1MG/L) (MG/L)

1.6
2.C
1.5
1.9
1.7
2,
2.8

2.0

1.4

1.6

NON- SODIUM

127
177

CAR- a
BONATE SORP~
HARD- TION
NESS RATIO
(MG/L)

59 .9
255 2.8
158 1.8
117 leb

70 «8

94 1.2

41 .9

n o7

65 1.0

76 1.0

75 1.2

SUSPENDED
SEDIMENT

DISCHARGF
{TONS/OAY

167

)

CAR-

BONATE SULFATE

tco3)
1rG/L)

o o o

SPECI-
FIC
COND-
UCTANCE
(MICRO-
MHOS)

419
1280
867

1504)
IMG/L)

98

122
162
95
67

117

155

PH

(UNITS)

7.5
7.4

T.7

7.5
7.8
8.4

7.8

CHLO~
RIDE
{cLl
(MG/L)
3.9
16
8.9
6.2
5.0
Tel
5.9
3.5

B.7

9.7

TEMPER~
ATURE
(DFG C)

11

o o o N

o

20

18
18



GREEN RIVER BASIN

09216950 BITTER CREEK NEAR GREEN RIVER, WYO,

77

LOCATION. ~-Lat 41°31'25", long 109°25'41", in NE{SE} sec.24, T.18 N., R,107 W., Sweetwater County, 0.3 mile south

of U.S. Highway 30, 1.7 miles east of Green River, and 1.9 miles upstream from mouth,

PERIOD OF RECORD, -~Chemical analyses:
Sediment records:

TIME
DATE
NOV.
2344a 075C
MAR .
2Tean 183C
May
Theve 16CC
JuLy
LTeee 18r¢
SERT.
23400 1145
FLUC-
RIDE
(F)
DATE MG/LY
NOV.
23440 1.2
MAR .
270 1.0
MAY
DTN 1.2
JuLy
CTeaa 1.1
SEPT.
2344 .5

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENT,

oS-
CHAPGE
(CFSY

NITRATE
(NO3)
(vG/L)Y

1.0
6e3

3.3

3.C

August 1966 to September 1969,
August 1866 to September 19689 (partial record).

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1568 TO SEPTEMBER 1969

sitica
(s102)
MG/

RORDN
(8]
(UM 8]
123¢
320
1300
773
300

DATE

SEPT.
23..

DATE

MAR 27,
MAY  6H.a
JuL  T..

TOTAL
IRON
(FE)

tuGsLy
130

170

nLs=
SDLVED
SCLIDS
(SUM OF
CORSTI-
TUENTS)
(MG/L)
2890
1€5¢
5180
21¢c

1330

TIME

. 1145

TIME

1969

083p
1719
1R800

CAL=

ciuM

e
(MG/L)

64

Dis-
SOLVED
soLIDS
(TONS
[
AC-FT)

nIs~
CHAPGE
(CFS)

32

hATER
TEN-
PERA=
TURE D
()

00,2
18,8
2740

MAG~
NE=-
STUM
MG)

(MG7LY

77
79

116

48

nis-
SOLVED
SOLiDS
(TONS
PER (
DAY)

59.1

SPECI-
FIC
COND=-
UCTANCE
(MICRC~
MHOS)

2000

ISCHARGE
(CFs)

27
4a6
Lot

SOD1uM
NA)
(MG/L)

CA,MG)

PH

(UNITS)

8.0

WATER YEAR OCTOBER

CONCEN-
TRATION
MG/

820
118
281

[
TAS- BICAR-
SIUM BONATE
x1 (HCO3)

tMGrL) (MG/L)

15 378
1 214
16 407
12 250
1t 153
NON- SODI UM
CaR- AD-

BONATE  SORP—

HARO= TION

NESS RATIO

(MG/L)

165 17
520 5.1
462 25
456 8.3
335 Sel
CIs-
SOLVED
OXYGEN
(MG/L)
7.8
1968 TO
SUSPENDED
SEDIMENT
DISCHARGE
(TONS/0AY)
40
1.5
.83

CAR~
BONATE
(co3)
MG/

o © o o ©

SPECI-
FlC
COND-
UCTANCE
{MICRO-
MHOS }
4540
2500
6830
3280

1900

SEPTEMBER 1969

CHLO-
SULFATE RIDE
(s04) Ly
(MG/L) 1MG/LY
B&2 8290
783 242
1729 1400
852 465
620 182
PH TEMPER-
ATURE
{UNITS) (DEG C)
Te2 0
7.3 -
Bel 18
8.0 22
7.8 10



78 GREEN RIVER BASIN
09217000 GREEN RIVER NEAR GREEN RIVER, WYO.

LOCATION, --Lat 41°30'59", long 109°26'54", in NWINE{NE} sec.26, T.18 N., R,107 ¥., Sweetwater County, at bridge
on State Highway 530 in town of Green River, 0.8 mile upstream from Bitter Creek, 1 mile upstream from gaging
station, and 5 miles upstream from high waterline of Flaming Gorge Reservoir,

DRAINAGE AREA,--10,000 sq mi, approximately (at gaging station), of which 300 sq mi is probably noncontributing.

PERICD OF RECORD, ~-Chemical analyses: May 1951 to September 1969.

Water temperatures: May 1951 to September 1969,
Sediment records: May 1951 to September 1969.
EXTREMES, -~1968-69:
Dissolved solids: Maximum, 758 mg/1 Nov. 22-26; minimum, 189 mg/1 June 11-20.
Hardness: Maximum, 344 mg/l Nov. 22-26; minimum, 126 mg/l1 June 11-20,
Specific conductance: Maximum daily, 1,270 micromhos Nov, 26; minimum daily, 282 micromhos June 16.
Water temperatures: Maximum, 25,0°C July 17, Sept. 15; minimum, freezing point on many days during November

to March.
Sediment concentrations: Maximum daily, 3,410 mg/1 June 21; wminimum daily, 2 mg/l Nov, 24, Dec. 4, 15,
March 14.
CHEMICAL ANALYSES, WATER YEAR NCTOBER 1969 TC SEPTEMBER 1969
MAG- PO-
MEAN TCTAL caL~ NE~ TAS~ BICAR~ CAR- CHLD-
o1s— SILICA IRCN Clum STuM SODIUM Sium BONATE BONATE SULFATE RIDE
TIME CHARGE {s1n2) {FE) tcay MG} (NA) {x} (HCO3) 1co3} {sca} L)
DATE {CFSH tMG/L) tuG/Ly {MG/L) tMG/L) (MG/L) (MG/L) {MG/LY (MG/L} IMG/L) (MG/LY
ocT,
01=1R - 236n - 47 9.8 28 1.8 127 ¢ 102 3.7
13-31 - 127¢ bl 50 1= “5 1.6 163 0 158 5.6
NOV.
<1-10 b 160 - 51 21 51 1.5 153 a 181 7.1
11-21 - I8 -~ 55 21 57 1.5 155 o 202 7.9
22-26 - 322 - 80 35 120 1.8 188 b 410 15
27-3~ .- Q52 - 53 19 45 1.9 168 J 166 6.0
CEC.
n1-02 - 952 .9 - 53 19 45 1.9 168 0 166 6.C
C3-15 - 449 3.2 -- 78 39 100 2.2 192 [ 358 12
16-28 - 516 3.5 - 78 29 95 2.2 197 o 338 9.4
29=-721 - 104 “s5 - 68 24 65 201 188 c 230 7.7
JaN.
at-e7 -- 704 445 - 68 24 €5 2.1 188 [] 230 .7
8-18 -- 319 Se4 -- 66 21 57 2.1 194 0 206 6.8
19~31 - 9n2 5.2 - 69 13 50 1.9 187 o 194 6.3
FER,
21-1a - 1s8ce 5.5 - 62 14 32 2.0 177 e 130 542
15-2R - 1610 4.3 - 53 18 31 1.8 172 d 123 443
MAR,
€l-14 - 1507 4.9 58 18 36 1.6 178 0 134 5.7
15-25 - 1027 5.8 71 25 70 1.6 192 2 238 9.5
26-131 - 137¢ 8?2 - 58 19 59 1e6 178 \d 162 7.0
ape,
ri-21 - 202¢ 642 - 51 19 46 l.4 166 [ 153 7.5
22-3¢C - 3197 5.7 - 48 15 32 1.2 160 [ 100 5.9
MAY
n1-14 - 331" 6.5 - Sa 11 24 4.0 160 0 94 5.5
15-31 - 2417 he? - 59 5.1 25 3.0 162 n a4 4eb
JUNF
vl-1n - 4zer bt - 41 12 22 240 139 o 79 3.9
11-20 - 794C A.9 - 44 3.9 15 1.3 117 4 52 3.2
21-30 - 2320 6ol - 36 11 26 1.3 121 4 78 40
JULY
J1-07 - 27RG 5.5 - 35 15 26 1.7 131 2 A6 3.9
08-31 - 2432 5. -— 39 14 27 2.0 137 2 92 3.6
AUG.
61-15 - 1807 3.3 -= 4l 16 31 1.2 142 [ 115 443
16-31 - 1350 2.9 -- “5 18 4l 1.2 140 ¢ 153 5.8
SEPT.
01-1% - 119" 3,9 - 50 18 46 2.0 148 o 161 6.8
16=30 - 108, 2.7 - 5¢ 12 48 1.8 148 b 169 7.0
WTU. AVG. -- - 5.2 -— 50 14 34 1.9 150 1 118 5.1
TiME
WTD. AVG, - 1920 bGeb - 54 17 44 1.9 160 n 156 6.1
TONS
PER DAY - - 27 - 255 69 172 9.7 T69 4 606 26
ANALYSES OF ADDITIONAL SAMPLES
(11
1lees 1540 ATaz 4e2 11c 41 13 31 1.7 129 o 104 4.3
QEC,
19,40 1315 A 455 7." 28 50 41 94 1.7 185 0 30 10
MAR .
28440 L9373 Atler 5.8 130 63 19 43 2.0 174 Q 164 6.8
MAY
DTN 1530 A3150 545 ec 48 13 28 2.8 154 o 9% 52
Jury
vBaes 1325 ALTH" 5.2 50 47 11 24 1.2 143 ] 86 7.4
AUG.
26440 1657 Al27¢C 3.2 - 51 le 41 1.9 144 0 144 545
SEPT.
23.,. 1355 ALCT 2.5 6C 48 18 L 1.9 129 8 160 4ol

A DISCHARGE AT TIME OF SAMPLING.



GREEN RIVER BASIN
09217000 GREEN RIVER NEAR GREEN RIVER, WYO,--Continued

EXTREMES, --1968-69:-~Continued
Sediment loads: Maximum daily, 23,800 tons June 21; minimum daily, 1.5 tons Nov, 24.
Period of record:
Dissolved solids (1951-67, 1962): Maximum, 855 mg/l Nov. 15~20, 1955; minimum, 156 mg/1 May 23-31, 1958.
Hardness: Maximum, 420 mg/1 Nov. 15-20, 1955; minimum, 106 mg/l May 23-31, 1958.
Specific conductance: Maximum daily, 1,270 micromhos Nov, 26, 1968; minimum daily, 219 micromhos May 22,
1 .
Water temperatures: Maximum, 26,0°C July 8, 22, 1961, July 24, 1962; minimum, freezing point on many days
during winter periods.
Sediment concentrations: Maximum daily, 15,000 mg/1 Aug, 11, 1963; minimum daily, O mg/l Sept. 18, 1962,
Sediment loads: Maximum daily, 110,000 tons Mar. 28, 1962; minimum daily, O ton Sept. 18, 1962.
REMARKS, ~-Daily samples for chemical analysis composited by discharge. Additional samples were collected for
more comprehensive definition of water quality. Flow affected by ice Nov. 17, 18, Nov. 28 to Dec., 20,
Jan. 16 to Feb. 6, Feb. 20 to Mar, 14, Mar, 28 to Apr. 4.

CHEMICAL ANALYSFS, WATER YEAR OCTOBER 1963 TO SEPTEMBER 1969

79

CIs-
SCLVED OIS~ DIsS- NON= SODIUM SPECTI-
SOLIDS SOLVED SCLVED CAR- AD- 1c
FLUC- (Sum QF SOLIDS SOLIDS HARD- BONATE SQpP- COND~
RIDE NITRATE BORON CONST I~ (TONS (TONS NESS HARD= TION UCTANCE PH TEMPER -
(F) (NO3) 8y TUENTS) PER PER (CAyMG) NESS RATIO {MICRO- ATURE
DATE (MG/L) (MG/L) we/L) (MG/L) AC-FT) DAY) (MG/L) (MG/L) MHOS) (UNITS) (DEG C)
ocrT.
ci-18 o2 .2 20 259 40 1890 158 54 1.0 429 B.C -
19-31 3 ol 4" 3el 54 1360 201 67 la4 566 8.0 -
NV
91-10 o3 .3 30 160 55 1170 212 g6 1.5 61¢C Tets -
1-21 .2 .2 40 422 58 1050 224 97 1.7 649 7.6 -
22-26 .3 ol 190 758 1.06 680 344 160 2.8 1090 7.8
27-3" .2 -0 36 375 *49 925 209 " 1.3 595 T.7 -
CEC.
c1-02 .2 «0 3) 375 .49 225 209 71 1.3 595 7.7 -
03-15 3 oC 8T 678 .93 829 319 161 2.4 992 7.8 -
16-28 .3 0 60 €52 A8 906 314 152 2.3 953 7.5 -
29-31 .3 s 62 4% 66 928 27% 116 1.7 761 7.8 -
JAN.
01-07 o3 o -39 454 66 928 27C 116 1.7 741 7.8 -
08-18 .2 o 4] 456 .61 1000 251 1C0 1.6 6B6 7.8 -
19-31 .3 0 3c 437 .59 1050 248 95 L.4 665 7.7 -
FEB.
01-14 .3 ol 30 338 .45 1440 213 68 1.0 545 7.8 -
15-28 .3 o1 22 321 .47 l149¢C 204 63 .9 515 Te7 -
MAR,
ol-14 o3 .0 67 44 48 1420 219 73 1.0 553 8.1 -
15-25 <3 ol 5C 515 .72 1450 28% 122 1.8 779 8.1 -
26-31 .2 oC 160 391 54 147¢ 222 76 1.5 601 .l -
APR,
c1-21 #3 .2 6c 3e7 +50 2320 204 68 1e4 573 8.1 -
22-30 o3 .2 a5 285 39 2480 182 51 1.0 456 Bel 16
MAY
n-14 2 .2 a 282 <38 2500 177 46 9 453 8.2 -
15-31 ol .2 a 28T +35 2390 168 35 »8 422 Bs1 -
JUNE
01-10 .2 o 49 2364 .32 2610 152 38 .8 388 7.9 -
11-20 6 .3 12 189 26 4670 126 23 .6 306 8.5 -
21-2% .2 3 ~ 227 .32 1480 13¢ 30 1.0 374 8.5 -
JuLy
n1-07 .l .1 30 239 <33 1850 149 38 .9 396 8.4 -
28-31 .2 .1 e 252 «35 1650 157 41 .9 416 B.3 -
AUG.
01-15 .1 .l 4T 292 44 1580 169 53 1.0 473 7.1 -
16-31 .1 .1 5C 336 +51 1380 186 7 1.3 537 7.3 -
SEPT.
G1-15 .2 .1 42 3é1 o51 1220 - - 1.4 559 7.7 -
16-30 .2 W0 235 an 53 1140 - - 1.5 SEL 7.3 -
WTD. AVG, .3 ol o 3C3 - - 179 55 lel 482 8.0 -
TIME
WTD. AVG, .2 ol 28 3¢3 o51 - 20¢ 73 1.3 567 7.9 -
TONS
PER DAY 1.4 B a 1550 - - - - - - - -
ANALYSES OF ADDITIONAL SAMPLES
o3 .2 40 263 .36 529 156 50 1.1 @57 Te7 12
«3 .5 50 ene .83 147 292 140 2.4 891 Teb [
.6 el 2" 360 +58 129¢ 235 92 1.2 643 7.1 o
Cheus .5 .5 2C 276 +38 2350 175 49 9 %60 7.5 13
JuLy
08440 o4 3 J 253 35 1190 168 51 -8 448 8.2 17
AUG.
26400 .2 ol 5C 334 48 1170 19¢ 76 1.3 540 842 22
SEPT.
23000 .2 o1 27 270 49 1330 166 77 le4 549 8.7 15



GREEN RIVER BASIN
09217000 GREEN RIVER NEAR GREEN RIVER, WYO.--Continued

CHEMICAL ANALYSES, WATER YEAR OCTOBFR 1968 TO SEPTEMBER 1969

SPECI-
FIC
COND- DIS-
DIS-  UCTANCE PH SOLVED
TIME CHARGE  (MICRO- OXYGEN
CATE (CFS} MHOS ) (UNTTS) (MG/L)
AUG.
26sa0 1420 127¢ 540 Be9 Ba4
SEPT.
234.. - 135C 1070 565 8.9 9.8

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(ONCE-DAILY MEASUREMENT)

o
>
=

VO~NE WHAWNE

oct
410

413
418
412

409
412
416
422
420

440

Nav

603
598
598
590
647

632

560
605
613

751
670
657
675
652

655

534
540
646

729
806
1090
1090
1260

1270

DEC

596
678
893
1040
1170

997
977
1020
994
926

911
96t
1060
1040
985

892
907
905
970
970

959
985
956

988
979
991
979

781
T70

JAN

783
752
728
752
733

720
719
694
695
755

695

FEB

615
566
557
557
557

So4
518
515
518
518

516

MAR

526
517
527
536
524

529
524
533
5le
564

600
556
603
672
763

815
796
T64
758
797

788

APR

582
611
576
616
617

575
569
548
560
540

610
577
625
606
583

564
585
568
566
550

548
481
479
480
445

444

MAY

430
438
444

557

SEP
566
596
562
573

575

657




DATE

MAR 30,
JUN 21..

GREEN RIVER BASIN

09217000 GREEN RIVER NEAR GREEN RIVER, WYO.--Continued

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
IMETHODS OF ANALYSIS: B, BOTTOM WITHDRAWAL TUBE: Cy CHEMICALLY DISPERSED; Ny IN NATIVE WATER; P» PIPET; S. SIEVE;

TiME
1969 0705
eess 0930

VISUAL ACCUMULATION TUBE;

SUSPENDED

CONCEN- SEDIMENT

TURE OISCHARGE TRATION DISCHARGE

Ve
WATER
TEM-
PERA-
i (CFS)
1 A1710
16 2950

A DAILY MEAN DISCHARGE.

ocT

13.0
12.0
13.0
13.0
12.0

13.0

thG/L)

2170
5173

TEMPERATURE (°C)

NOV DEC
7.0 0.0
7.0 0.0
6.0 1.0
6.0 0.0
4.0 1.0
4.0 0.0
3.0 0.0
0.0 1.0
0.0 0.0
.0 0.0
4.0 0.0
3.0 0.0
3.0 0.0
3.0 0.0
t.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
L.0 0.0
3.0 0.0
2.0 0.0
2.0 0.0
2.0 0.0
1.0 0.0
1.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
t.0 0.0
- 0.0

JAN

Ceet e erees
co©o00 ocooODO

ODO~O 0OOODO OOOOO

EX-R-X-X-

0.0

(TONS/DAY) .002 .004 .008 .OL6

10000
41200

L1

s -
69 -

IN DISTILLED WATER)

PARTICLE SIZE

60 -
95 -

«031 ,062 .125

100 ~-
100 -

PERCENT FINER {HAN THE SIZE (IN MILLIMETERS)

INDICATED

+250 500 1L.00 2.00

OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(ONCE-DAILY MEASUREMENT)

FEB

0.0
0.0
0.0
0.0

0.0

13.0

15.0
14.0
15.0
15.0
15.0

14.0
16.0
19.0
18.0
15.0
15.0

13.1

JUN

15.0
14.0
16.0
16.0
17.0

17.0
17.0
16.0
13,0
14,0

16.0
15.0
13.0
12.0
14.0

t2.0
13,0
16.0
16.0
16,0

16.0

15.0

14.0
14.0
14.0
4.0
17.0

14.8

JuL

18.0

17.0

20.0
18.0
21.0
22.0
22.0

20.0

20.0
20.0

20.6

81

METHOD
JF
ANALY -
SIS

PWC
PdC

21.0
20.0
19.0
18.0
18.0

15.0
19.0
18.0
20.0
20.0

21.0
20.0
18.0
15.0
25.0

18.0
19.0
19.0
18.0
18.0

15.0
20.0
20.0
20.0
18.0

18.0




82

MEAN
DISCHARGE
DAY (CFS)
1 2500
2 2440
3 2530
4 2470
5 2520
5 2510
7 2510
8 2490
9 2640
10 2530
1 1250
12 1890
13 2410
14 2480
15 2510
16 2460
17 2460
18 2090
19 1570
20 1460
21 1460
22 1380
23 1280
264 1300
25 1310
26 1280
27 1250
28 1240
29 1060
30 862
31 1100

TOTAL 59042

MEAN
DISCHARGE
DAY {CFS)
1 660
H 741
3 675
4 702
5 735
6 762
7 790
8 775
9 750
10 758
11 805
12 835
13 858
14 860
15 855
16 858
17 845
18 805
19 802
20 825
21 795
22 800
23 785
24 739
25 775
26 840
21 920
28 1000
29 1090
30 1110
31 1240

TOTAL 25790

09217000 GREEN RIVER NEAR GREEN RIVER, WYO.--Continued

DAILY SUSPENDED SEDIMENT,

OCTOBER
MEAN
CONCEN=
TRATION LDAD
[LIA8] (TONS)
16 108
12 79
11 75
13 87
7 “8
7 47
9 61
6 40
7 46
11 75
6 20
B 41
12 78
114 763
162 1100
44 292
30 199
16 90
5 21
L 16
6 26
“ 15
12 41
15 53
12 %2
6 21
4 14
12 40
7 20
10 23
11 33
-— 3612
JANUARY
MEAN
CONCEN~
TRATION LDAD
tMG7L) (TONS)
7 12
7 14
7 13
9 17
B8 16
9 19
11 23
8 17
6 12
8 16
9 20
10 23
8 19
18 42
10 23
10 23
1 25
11 24
10 22
8 18
7 15
8 17
7 15
9 18
T 15
7 16
10 25
11 30
10 29
10 30
12 40
- 648

GREEN RIVER BASIN

MEAN
DISCHARGE
(CFS)

1190
1170
1160
967
953

1000
1160
1220
978
840

907
977
971
961
1000

MEAN
D1SCHARGE
{CFS)

NOVEMBER
MEAN
CONCEN-
TRATION L0AD
(LI V4§ {TONS)
5 16
10 32
7 22
5 16
L} 15
s 14
13 41
6 20
5 13
8 18
10 264
3 16
& 10
3 Te6
6 16
6 15
10 25
16 40
12 29
5 11
5 9.1
% 3.6
3 2.4
2 1.5
5 3.4
17 21
33 128
43 180
48 168
9 19
- 936.6
FEBRUARY
MEAN
CDONCEN-
TRATION LOAD
(MG/L) ({TONS)
14 57
19 73
26 107
17 72
17 76
16 65
12 56
15 66
16 68
17 73
20 88
19 86
16 70
15 64
198 48
13 57
13 56
15 60
12 48
13 54
17 73
16 57
18 78
12 55
11 53
16 T4
14 64
12 52
- 1848

WATER YEAR DCTOBER 1968 TO SEPTEMBER 1969

DECEMBER
MEAN

MEAN CONCEN-

DISCHARGE TRATION
(CFS) MG/L)
320 9
30D 11
315 4
375 2
450 8
450 5
435 3
%60 3
%60 “
475 3
480 “
475 &
465 5
500 6
500 2
495 4
%80 “
455 8
465 7
465 7
450 10
4DS 8
415 8
490 7
615 8
655 8
640 7
680 8
680 8
660 8
640 9
15150 -
MARCH

MEAN

MEAN CONCEN-

DISCHARGE TRATION
{CFS) tMG/sL)
1640 13
1720 1e
1650 34
1660 21
1610 12
1710 15
1810 27
1700 15
1560 10
1450 10
1330 6
1300 11
955 T
865 2
910 13
975 103
1020 712
1060 62
1030 37
990 26
1000 27
1070 6
1090 11
1080 12
1030 b
1040 5D
1070 6T
1120 175
1360 935
1710 1850
1920 1360

40435

8540
7050

21885.7



MEAN
DISCHARGE
DAY (CFS)
1 2000
2 1990
3 2010
4 2030
5 2100
6 2220
7 2250
8 2230
9 2220
10 2020
1 1890
12 1890
13 1980
14 2010
5 20L0
16 1920
17 1920
18 1940
19 1940
20 1940
2L 1940
22 2540
23 3170
26 3190
25 3280
26 3319
27 3350
28 3330
29 3290
30 3280

3L -
ToTaL TL190

MEAN
DISCHARGE
DAY (CFS)

1 3310
2 3130
3 2950
‘. 2590
5 253D
3 2510
7 2460
8 1950
9 1650
10 1640
11 1870
4 1980
13 1980
16 2010
15 2040
16 2010
17 1990
L8 2130
19 2690
20 3070
2L 3240
22 3240
23 3260
26 3220
25 3100
26 2780
27 2690
28 2670
29 2420
30 2350
31 2320

TOTAL 77760

DAILY SUSPENDED SEDIMENT,

APRIL

MEAN

CONCEN-
TRATION

(MG/L)

1530

107

JULY

MEAN

CONCEN-
TIATION

(MG/L)
47
32
18

19

09217000 GREEN RIVER NEAR GREEN RIVER, WYO,--Continued

LOAD
(TONS)

480

906

529
477
351
435
508

477
1170
3340
1800

948

831
1290
1050

728

655

46439

LDAD
(TONS)

420
270
163

56
130

423
472

6169

TOTAL DISCHARGE FOR YEAR (CFS-DAYS)

FOTAL LDAO FDR YFAR (TDNS)

GREEN RIVER BASIN

MEAN
DISCHARGE
(CFS)

3220
3120
3050
3050
3050

3050
4D60
4300
4300
4300

4280
2900
2460
2480
3370
3640

104220

MEAN
OISCHARGE
(CFS)

2290

1500
1530

1500

1440
1370
1330
1320
1300

1280
1240
1180
1180
1160
1160

48600

MAY

MEAN

CONCEN-
TRATIDN

(MG/L)
116
166

108
106

AUGUST
MEAN

CONCEN-
TRATION

(MG/L)

~
®oovwa

LOAD
(YONS}

1030

288

189
691
1130

581

196
102
106
107
200
265

L6134

LOAD
(TONS)

87
210
168
106

95

JUNE
MEAN
MEAN CONCEN=
DISCHARGE TVRATION
(CFS) G/L)
3710 24
3750 32
4970 59
5330 51
4490 27
3920 19
3280 16
3920 1060
3400 965
3860 415
8180 878
10200 203
10500 213
9590 157
9220 132
9420 168
7710 105
5790 125
4710 98
4080 134
3030 3410
2170 925
1950 102
2280 75
3460 73
4000 53
4100 42
3840 67
3790 45
3770 48
152420 --
SEPTEMBER
MEAN
MEAN CONCEN~
OISCHARGE TRATIDN
(CFS} (MG/L)
LL70 6
1170 n
1170 13
1170 13
1150 23
1150 10
1160 9
1170 11
1170 8
1190 12
1330 19
1280 13
L1210 29
1190 “6
Lo 20
1180 15
1190 L6
1180 16
1170 27
1170 12
1200 10
L1220 16
1190 23
1100 33
1040 16
993 17
948 8
910 8
904 8
863 ]
34108 -

WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

LDAD
(TONS)

240
324
791
734
327

572
465
695
%60
489

108689

LOAD
(TONS)

1479

700920
210142.5

83
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GREEN RIVER BASIN

09222000 BLACKS FORK NEAR LYMAN, WYO.

LOCATION. —-Lat 41°27'08", long 110°10°'20", in SWiNw}SW} sec.15, T.17 N., R.113 W., Uinta County, at gaging station
at bridge on old U.S. Highway 308, 8.5 miles downstream from Smiths Fork and 11 miles northeast of Lyman,

DRAINAGE AREA,--821 sq mi,

PERIOD OF RECORD, ~-Chemical analyses:
Water temperatures:
Sediment records:

EXTREMES, --1968-69:

Dissolved solids:

Hardpess:

Specific conductance:

17-21
22-32

wTD. AVG.
TIME

PER DAY

oCT.

25440
JULy
13...

FLJO-

RIDE
(F)

(MB/L)

March 1962 to September 1969.
May 1962 to September 1969,

October 1968 to September 1969 (miscellaneous),

NITRATE
(ND3)
(MG/L)

-3
.2

b
«3
1.0

-0
-0

BORON
(8)
tue/Ly

590
500

290
360
280

249
190

150
280

70
10C
140

280

320

370
400
430

430
510
450
560

560
640
700
630

CHEMICAL ANALYSES,

Maximum, 3,180 mg/1 Sept. 17-21; minimum, 248 mg/1 May 9-13.
Maximum, 1,300 mg/1 Sept. 17-21; minimum, 139 mg/1 May 9-13
Maximum daily, 3,860 micromhos Sept. 19; minimum daily, 392 micromhos May 11.

WATER YEAR OCTOBER 1968 YO SEPTEMBER 1969

DIS-
SOLVED ors-
SOLIDS SOLVED
{SUM DF SOLIDS
CONSTI- (TONS
TUFNTS) PER
(MG/L)Y AC-FT)
1730 2.48
1390 2.00
1530 2.27
1780 2.57
1450 2414
1550 2.16
1140 1.54
978 1.34
726 1.10
715 1.03
873 1.19
664 .95
664 95
447 - 65
326 e
248 +35
359 51
587 «82
825 1.17
1150 1.66
1320 1.89
1020 l.41
1200 1.73
1320 2.54
1870 2.87
1700 2441
1700 2.41
2100 3.10
1620 2,26
2540 3.70
2580 3.73
294U 4419
3180 4.54
2850 4,04
835 -
1290 1.89
266 -
ANALYSES
1660 2.34
970 1.51
888 1.28
1980 ?.80

ors~

SOLVED

SOLIDS HARD-
{TONS NESS
PER (CAsMG)

Day) (MG/L)
i72 692
167 573
149 656
204 738
153 642
136 661
110 510
195 460
138 361

91.6 357
13 283
456 217
456 277
380 233
416 194
463 139
461 178
473 288
694 410
609 549

1290 465

1330 420
758 536
268 777
279 871
268 706
268 706
123 901
125 621

80.8 1040

88.3 1050

78.2 1180

84.8 1300

78.6 1200

- 370
- 556

GF ADDITIONAL SAMPLES

344 701
92.9 475
96,4 392

239 806

NON-

CAR-
BONATE
HARD-
NESS
(MG/L)

489
4D3
442
510
408

440
305

276
560
695
522
522
731

456
885

902
1030
1150
1050

189

369

482
296
207
601

Sa0TUM
AD:

SORP~
TION
RATIO

4.7
4.0

4ol
bet
3.9

o2
3.6

2.4

3.0
5.0
3.9
3.7

4.5

4ol
4.5

b
4.

owan

5.5
6.0
5.9
5.6

2.9

3.6

SPECI~
FIC

COND-
UCTANCE
(MICRO-
MHOS )

2310
1940

2180
2440
2070

2060
1570

1410
1160

1090
1440
1050

1050
729

521
426
586
910
1210
1640
1940
1480
1730

2380
2670
2280
2280
2800
2240
3280

3230
3590
3840
3510
1230
1790

2250
1530
1360

2520

PH TEMPER-
ATURE
(UNITS) (DEG C)

.2 --
<0 --
7.8 -
7.7 --
Te6 -
Teb -
7.2 --
7.3 -
7.6 --
Teb --
Teb -
8.2 -
8.2 -
842 -
7.8 --
7.8 -
T.8 -
8.0

8.1 -
B.1 -
Bl -
Ba3 -~
8.3 -
8.0 -
BsO -
8.0 -=
8.0 -
Bel -
T.9 -
7.8 -
8.0 --
7.9 -
7.8 -
8.0 --
7.9 -
7.8 -
7.6 1
Teb 0
7.3 0
8.1 22



GREEN RIVER BASIN

09222000 BLACKS FORK NEAR LYMAN, WYO.--Continued

EXTREMES, --1968-69:~--Continued
Water temperatures:

March

Period of record:
Dissolved solids:
Yardness:
Specific conductnnc e:

1969,

Water temperatures:

periods.
REMARKS, --Daily samples for chemjcal analysis composited by discharge
more comprehensive definition of water quality,

D1-08

WTJe AVG.

TONS
PER DAY

A DISCHARGE AT TIME OF SAMPLING.

TIME

1015
1132
1700

1140

(CFS

35
42

33
40
36

32
36

73
63
45
«8

242

242
293

453
631
454
291
298

185
344

472
221

AT74
A3L
A38
A43

Maximum, 4,000 mg/l Jan. 13-30, 1963; minimum, 248 mg/l1 May 9-13, 1969.

)

SILICA
(s102)
Mo/

17
15
11
14
13

15
14

7.8

PATE

JUN s,

1969

CHEMICAL ANALYSES,

Tarac

IRON

(FEY
(ue/L)

ANALYSES OF

180
220

110

0800

WATER YEAR OCTOBER

MAG-

CAL~ NE-

CIUM STumM
(cay (MG)

(MG/L) (MG/L)
179 60
144 52
162 61
179 7L
159 59
180 52
134 “2
115 42
115 18
99 27
81 19
73 23
73 23
59 20
“7 19
39 1o
47 14
71 27
122 38
151 “2
126 37
116 32
137 47
190 73
213 82
165 T2
165 72
221 85
134 69
240 107
227 118
259 129
287 142
249 141
9% 31
133 51
31 10

166 69
118 44
99 35
211 68

NATLR

TEM—

PFRA-

TURY ODISCHARGF
(] (CFS)
69.0 110

Maximum, 1,580 mg/l Jan. 13-30, 1963; minimum 139 mg/1 May 9-13,
Maximum daily, 5, 140 micronhos Jan 26, 1963; minimum dally, 392 micromhos May 11,

1968 TD SEPTEMBER 1969

SODI UM
(NA)
(MG/L)

285
222

244
2B9
228

246
188

145
101

97
178
121

121
69

397

407
471
493
450
134
205

43

264
142
14
329

CONCEN-
TRATION
(NG/LY

ADDITIONAL SAMPLES

111

PO-

TAS- BICAR- CAR~

STumM BONATE BONATE

(K} (HCO3) (C03)

MG/L) (MG/L)Y (MG/L}
3.0 247 o
2.7 207 0
2.3 261 [
2.8 278 o
2.0 285 o
2.7 270 0
2.3 250 0
3.7 232
2.2 222 0
2.2 208 0
S.1 192 o
4ot 222 0
4ot 222 b
2.9 197 0
2.0 156 2]
1.6 124 [}
241 139 o
2.8 183 0
3.0 211 o
3.0 268 o
4.9 314 0
4.2 293 12
3.0 305 6
3.1 265 o
3.3 215 o
4ot 224 0
bt 224 0o
3.7 207 0
3.9 201 0
3.9 189 0
3.7 180 o
3.7 182 o
3.7 182 o
3.5 189 0
3.1 218 1
3.1 228 o
1.0 69 [
3.5 267 0
1.9 218 0
4.5 225 0
2.8 250 o]

1969

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

SUSPENDEQ
SEDTMENT
DISCHARGE
(TONS/DAY)

33

SULFATE
(SD4)
(MG/L)

959
777

831
986
762

833
585

501
331

337
411
259

259
151

109

78
141
269
413

584
616
431
562

1030
1070
974

974
1280
906
1570

1612
186D
2030
1790
393
658

125

85

Maximum, 28.0°C July 18, 19; minimum, freezing point on many days during November to

Maximum, 28.0°C July 18, 19, 1969; minimum, freezing point on many days during winter

Additional samples were collected for

CHLO-
RIDE
(cL)
(MG/L)

95
78
90
99
B0

B0
55

“4

36

88
56
b4

93
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GREEN RIVER BASIN
09222000 BLACKS FORK NEAR LYMAN, WYO,--Continued

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(ONCE-DAILY MEASUREMENT)

ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG sep
2430 2250 2180 1470 1230 1160 943 625 1360 1970 2000 3460
2380 2130 2080 1440 1200 1140 1020 565 1420 2340 2130 3380
2320 2070 2100 1450 1190 1110 1030 516 1630 2340 2340 3200
2300 2130 1920 1440 1180 1070 1030 485 1700 2480 2420 3260
2360 2220 1740 1430 1170 1130 1040 485 1820 2700 2460 2790
2370 2190 1580 1430 1190 1100 1060 468 1880 2590 2550 3390
2380 2190 1620 1640 1170 1100 1020 470 1840 2460 2620 3410
2530 2020 1790 1830 1130 1080 1100 501 1820 2460 2650 3510
2510 2210 1660 1730 1150 1100 1230 449 2060 2510 2600 3620
2420 26460 1710 1510 1160 1160 1130 440 1920 2520 2830 3470
2410 2220 1630 1470 1150 1140 1080 392 1580 2620 2890 3460
2350 2180 1590 1370 1150 1120 1020 394 1970 2500 2740 3570
2320 2290 1580 1270 1160 1150 976 395 1800 2540 2770 3760
2220 2380 1670 1240 1140 1110 962 569 2150 2410 2820 3660
2440 2460 1590 1280 1170 1140 885 516 1930 24930 2760 3620
2680 2560 1540 1560 1150 1140 1300 496 2120 2520 2760 3600
2330 2650 1520 1410 1120 1110 1300 543 1440 2280 2130 379¢
2320 2550 1560 1270 1140 1140 1160 668 1480 2310 2140 3840
2040 2570 1580 1250 1130 526 1060 642 1510 2280 2400 3860
1920 2330 1530 1270 1150 1450 962 607 1720 2300 1990 3840
1850 2330 1460 1690 1090 1470 957 646 1260 2400 2260 3780
1720 2300 1480 1380 1090 1430 925 732 1590 2490 2140 3560
1750 1940 1430 1430 1100 1540 823 887 1810 2510 1900 3450
1880 1960 1420 1370 1120 1600 752 980 1910 2550 2280 3280
2040 1990 1450 1320 1120 1500 645 1030 2130 2470 2420 3340
2080 1940 1480 1400 1090 1280 676 1180 1730 2840 2500 3560
2160 2070 1480 1250 1090 13¢0 713 1150 1520 2610 2620 3480
2220 2100 1440 1190 1130 785 775 1140 1630 2610 3060 3460
2250 2260 1480 1220 - 1020 797 1170 1750 2670 3250 3570
2320 2340 1470 1200 - 1030 743 1170 1870 2230 3380 3800
2360 -- 1500 1250 - 1070 - 1280 - 2130 3370 -
2250 2240 1620 1400 1150 1170 970 696 1750 2460 2570 3530

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(ONCE-DAILY MEASUREMENT)

uwr NOV DEC Jad FEB MAR APR MAY JuN Jur AUG SEP
8.0 2.0 0.0 0.0 0.0 0.0 2.0 13.0 12.0 18.0 22.0 14.0
8.0 1.2 0.0 0.2 Q. 0.0 2.0 15.0 12.0 19.0 17.0 14.0
5.0 3.0 0.u 0.2 0.0 0.0 4.0 15.2 16.0 21.0 22.0 18.0
6.0 3.0 2.0 0.0 0.0 0.0 4.C 14.0 18.0 15.0 17.0 18.0
7.0 2.0 0.0 C.0 0.0 0.0 5.0 3.0 19.0 16.0 22.0 15.0
6.0 1.C U.n 1.0 0.0 0.0 6.0 9.0 20.0 16.0 20.0 16.0
5.0 0.0 0.0 1.0 0.0 0.0 2.0 9.0 16.0 14.0 20.0 12.0
7.0 Q.0 0.4 0.0 0.0 0.0 1.0 16.0 16.0 16,0 22.0 20.0
7.0 2.4 0.9 0.0 0.0 0.0 4.0 16.0 14.0 18.0 16.0 22.0
10.C 1.0 0.0 0.0 0.0 0.0 6.0 16.0 18.0 18.0 20.0 18.0
9.0 2.2 0.0 0.0 0.0 0.0 7.0 10.0 12.0 20.0 22.0 22.0
8.0 1.0 D.0 0.0 0«0 0.0 6.0 10.0 16,0 17.0 22.0 19.0
9.0 0.0 0.0 0.0 0.0 0.0 6.0 11.0 15.¢ 20.0 25.0 18.0
8.0 0.0 0.0 0.0 0.0 0.0 4.0 10.2 11.0 21.0 24,0 10.0
5.0 0.0 0.0 0.0 .0 0.0 4.0 11.0 16.0 20.0 22.0 16.0
6.0 0.0 0.0 0.0 0.0 0.0 400 9.0 12.0 27.0 22.0 10.0
UeD 0.0 C.0 0.0 0.0 0.0 440 12.0 13.0 26.0 15.0 20.0
2.0 0.0 0.0 0.0 0.0 0.0 8.0 17.0 18.0 28.0 22.0 22.0
1.0 0.0 0.0 0.0 0.0 0.0 4.0 12.0 22.0 28.0 22.0 19.0
1.0 0.0 0.0 0.0 0.0 1.0 7.0 12.0 18.0 18.0 23.0 16.0
1.0 0.0 0.0 0e0 0.0 0.0 8.0 11.0 14.0 25.0 26.0 11.0
0.0 0.0 0.0 0.0 0.0 1.0 9.0 12.0 13.0 24.0 26.0 8.0
3.0 0.0 0.0 0.0 C.0 1.0 11.0 14.0 18.0 25.0 24.0 12.0
2.0 0.0 2.4 0.0 0.0 0.0 9.0 14.0 12.0 20.0 16.0 14.0
3.0 0.0 0.0 0.0 0.0 0.0 3.0 14.0 9.0 26.0 17.0 16,0
4.0 0.0 0.0 0.0 0.0 -0 2.0 15,0 12.0 24.0 20.0 15.0
2.0 0.0 0.0 0.0 0.0 1.0 10.0 14,0 10.0 14.0 22.0 14.0
3.0 0.0 2.9 0.0 0.0 2.0 12,0 14.0 12.0 18.0 20.0 12.0
2.0 2.0 0.0 0.0 - 1.0 13.0 14.0 10.0 18.0 20.0 8.0
3.0 Uau JU.0 0.0 - 2.0 13.0 16.0 12.0 17.0 15.0 12.0
3.9 - 0.0 0.0 -= 3.0 - 13.0 -- 20.0 18.0 -
4eb 0.6 0.0 0.0 0.0 LRy’ 6.0 12.9 14.5 20.2 20.6 15.3



GREEN RIVER BASIN

09224450 HAMS FORK NEAR GRANGER, WYO,

87

LOCATION. --Lat 41°35'56", long 109°59'28", in center of sec.30, T,19 N., R.111 ¥., Sweetwater County, at railroad
bridge 1.2 miles northwest of Granger and 1.8 miles upstream from mouth.

DRAINAGE AREA,--670 sq mi, approximately.

PERIOD OF RECORD, -~Chemical analyses:

06eus

TINE

160¢
1800
1305
1030
t1ce
1145
1100
112¢
15¢0
0840

G7CC

FLUO-
RIDE
(F)

(MG/7L)

D1s-
CHARGE
(CFSI

NITRATE
(NO3)
MG/L)

CHEMICAL ANALYSES,

SILICA
{s1021
(MG/L)
3.9
3.5
4o
3.6
T2
445

4.6

BORON
18]
(uG/Lt

30

20
130
220

July 1965 to September 1969.

TOTAL
TRON
(FE)

werL)
50
11c
1s¢0
11c
16C
260
340
120
12¢
390

01§~
SOLVED
SCLIOS
{Sum OF
CONSTI-
TUENTS}
(MG/L)

373

WATER YEAR OCTCBER 1968 TO SEPTEMBER 1969

(MG/L)

53
79
116
1ot
102
80
56

69

52
41

01s-
SCLVED
$OL1NS
(TONS

PER
AC-FT)

.50
.69

+89

MAG-
NE-

STum

(MG)

(MG/L)

25
30
36
30
26

27

24
20

OIS~
SOLVED
SOLIDS
(TONS

PER

DAY}

17.7

35.4
2246

244

S001UM
(NR)
(MG/L)
4“0
42
44
48

33

HARD-
NESS

(CALMG)

(mG/7L)

232
320
439
375
360

310

PO~
TAS-
SIyUM
X

(NG/L)

1.6
1.7
2.1
244

2.1

NON-
AR-

C
BCNATE

HARD-
NESS

(MG/L)

83
135
172
155
145
111

21

44

70

8c

49

BICAR-
BONATE
(HCO3)
(MG/L)
182
225

325

262

243

240
242
180

SODIUM
AD-
SORP-
TiON
RATIO

1.1

AR~

BCNATE SULFATE

(€co3)
(¥G/L)

a o o

SPECI-
FIC
COND=
UCTANCE
(MICRO-
MHOS)
617
769
959
813
790
T44
401
561

65C

548

1see)
(MG/L
146
19t
249
207
186
158
31
8O
140
119
113

eH

{UNITS )

CHLO-
RIDE
L
(mG/L1)
13
28
2t
22
20

17

TEMPER~
ATURE
{DEG C)

20
22
18



88 GREEN RIVER BASIN
09224700 BLACKS FORK NEAR LITTLE AMERICA, WYO.

LOCATION. --Lat 41°32'46", long 109°41'34", in NE{NE{NE} sec.15, T.18 N,, R.109 W., Sweetwater County, at gaging
station 200 ft upstream from bridge on U,S, Highway 30, 4.5 miles upstream from Spider Creek, and 12 miles
east of Little America.

DRAINAGE AREA,--3,100 sq mi, approximately,

PERIOD OF RECORD,--Chemical analyses: March 1951 to September 1969.

Water temperatures: March 1951 to September 1963, December 1964 to September 1969.

Sediment records: October 1967 to September 1969,

EXTREMES, --1968-69:
Dissol ved solids: Maximum, 1,730 mg/1 Sept. 10-30; minimum, 295 mg/l May 1-23.
Hardness: Maximum, 643 mg/1 Dec. 1-8; minimum, 169 mg/1 Jan. 18-31
Specific conductance: Maximum daily, 3,240 micromhos Aug. 9; minimum daily, 411 micromhos May 13
Water temperatures: Maximum, 26.0°C on several days during July and August; minimum, freezing point on many
days during November to March.

Sediment concentrations: Maximum daily, 6,820 mg/1 Apr. 1; minimum daily, 7 mg/l Oct. 13, Aug. 24.

CHEMICAL ANALYSES, WATER YEAR NDCTORER 1968 TO SEPTEMBER 1969

MAG- PO-
MEAN TOTAL CAL- NE- TAS- BICAR- CAR- CHLO-
DIS~ S1LICA IRNN crum STumM SODIUM STUM BONATE BONATE  SULFATE RIDE
TIME CHARGF 15102) (FEY (1Y) %Gy INA) {K) {HCO3) {Co3) (S04) tcL)
ULATE (CES) tML/L) G {MG/L) (M5/70) {MG/L) MG/7L) IMG/7L) (MG/L) tMG/L) IMG/L)
0CT.
0L-10 - 64 4.6 - 121 51 250 3.9 237 0 730 B7
11-2v --= 70 5.7 - 103 47 290 4.3 268 o 710 88
21-31 -= 81 7.5 - 96 50 220 4.3 237 o 585 76
NOV.
o01-15 -- 75 7.2 - 63 51 300 5.1 335 0 630 B7
l6-24 - 95 7.2 55 55 322 5.1 380 o 620 93
25-30 - ER) 9.3 - 103 62 272 2.6 337 [+ 690 101
DEC.
01-0& -= T4 193 - 157 61 244 5.1 354 Q T04 106
09-23 - b4 1 103 50 272 4.3 404 [} 5B4 79
24-29 - 69 11 90 47 260 4.0 396 o 556 64
30-31 - 66 11 -— EXg 46 480 442 602 80 575 70
JAN.
01-03 - 66 11 - 37 46 480 4.2 602 80 575 70
04-17 - 91 i 79 44 2B4 4.2 394 0 544 67
18-31 - 100 B.d 9.9 3s 324 3.8 365 35 416 53
FEB.
o1-15 - 73 9.5 - 99 36 150 4.1 328 [ 371 55
16-28 - 51 0 -- 79 32 168 3.7 346 1 344 50
MAR .
Cl=-21 - 53 9.7 - 90 32 148 3.1 316 6 310 49
22-28 - 128 842 T2 23 162 3.1 239 3 322 51
29-31 heed 825 10 - 68 24 94 4al 219 ] 211 4B
APR.
J1-14 .- B25 10 - 68 24 94 4a1 219 o 211 48
15-30 - 1240 9.0 -— b4 21 54 2.8 231 o 121 27
MAY
01-23 - 1230 Bab - 53 le 28 2.5 L8 9 T6 146
24-31 - 6L0 BeT - T2 14 64 2.8 178 o 189 25
JUNE
01-08 - 357 1t - 104 20 105 2.9 243 o 295 36
09=-30 - 573 la - 78 44 157 3.7 297 o 364 61
JuLy
01-14 -- 178 T.4 - 104 42 148 4.l 255 6 428 56
15-31 - R6 5.6 94 51 200 4.5 205 7 570 65
AUG.
01-93 - 88 9.9 - 88 4¢ 193 4.5 214 o 515 65
09-31 - 38 3.7 -— 72 “2 265 440 240 o 620 67
SEPT.
J1-09 - 13 5 - 22 &C 346 4.2 264 0 640 70
10-39 -= 15 1.2 -— 18 53 490 5.0 368 o 890 94
WTD. AVG. -= -= Qe - 68 27 10t 3.3 235 L 234 38
TLME
WID. AVG. - 283 8.1 -— 75 39 215 3.9 292 & 467 62
TOUNS
PER DAY - -- 7.2 - 52 20 144 2.5 179 3 179 29
ANALYSES OF ADDITIONAL SAMPLES
ocrT.
15.4 1545 AT70 5.5 500 103 35 348 4.6 345 7 708 102
DEC.
1Bsss 1345 Ab2 10 20 181 16 219 3.8 345 [ 573 s
MAR.
254 1420 Al25 8.6 120 81 30 154 2.9 228 o 37 53
AUG.
28aa0 073C AT 1.4 - 58 45 250 4e3 155 3 652 65
JuLy
13... 1730 ALD2 S5e 50 103 52 163 3.7 234 [ 540 59
SEPT.
2344, 1700 A9.9 2.8 70 16 54 515 5.1 191 122 835 86

A DISCHARGE AT TIME OF SAMPLING.



GREEN RIVER BASIN

09224700 BLACKS FORK NEAR LITTLE AMERICA, WYO.--Continued

EXTREMES, --1968-69:
Sediment loads:
Period of record:
Dissolved solids (1951-67, 1969):
Hardness:
Specific conductance:
411 micromhos May 13, 196!
Water temperatures (1951—62, 1966-69) :
days during winter periods.
Sediment concentrations:
Sediment loads:

Continued

REMARKS. --Daily samples for chemical nnnlysis composited by dischnrge.
Flow affected by ice Dec.

comprehensive definition of water quality.

CHEMICAL ANALYSES,

DIs-
SOLVED OIS~ D1S-
SOLIDS SOLVED SOLVED
FLUO- {SUM OF SOLIDS sSOL1DS HARD=~
RIDE MITRATE  HORON  LONSTI-  (TONS (TONS NESS
1F) (NO3) ) TUENTS) PER PER {CAMG)
DATE MG/7L) (MG/L) we/t) MG/L) AC-FT) DAY) (MG/L)
ocr.
ol-19 o7 o1 350 1370 1.96 249 513
11-20 b .1 6C 1380 1.97 274 451
21-31 .6 .2 20 1160 1.66 267 445
NOV.
ol-1y .6 .1 240 1310 1.85 275 366
lo-24 .5 3 21¢ 1350 1.90 359 362
25~30 .6 2.1 320 t410 2.00 318 510
DEC.
01-08 .6 1.5 290 1460 2.05 302 643
09-23 5 .2 210 1300 2.03 257 462
264-29 o 1.7 215 1230 1.78 264 418
30-31 .5 o1 260 1600 2414 280 281
JAN.
21-03 5 o1 260 1690 2.14 280 281
04-17 5 .1 217 1230 1.67 02 379
18-31 .3 0 150 1070 1.44 286 169
FEB.
01-15 5 «2 160 886 1.25 181 394
16-28 b 6 130 859 1.20 122 330
MAR .
Jl-21 o4 -9 140 BO4 1.11 117 356
22-28 ol 1.1 160 T64 1.08 274 275
29-31 .4 o1 140 568 «80 1310 269
APR.
01-14 -4 .1 140 368 <80 1310 269
15-3; -3 .2 70 413 57 1400 24t
MAY
01-23 .2 .2 [ 295 <41 1C40 201
24-31 .3 .2 60 464 .68 873 236
JUNE
21-C8 4 3 170 695 .94 663 342
09-3 6 .5 250 869 1.21 1380 377
Jury
Gl-14 5 .2 o 921 1.29 458 432
15-31 b .1 285 110C 1.58 269 443
Uoe
01-04 .5 .1 240 1020 1.47 257 383
09-31 Bl .2 310 1190 1.73 130 354
SEPT.
01-09 .6 3 290 1250 1.70 bhal 220
10-30 6 .2 430 1730 2.39 T1.3 263
KTD. 4VG. 4 -3 o 6C1 - - 281
TIME
WTD. AVG. 5 .3 190 1020 1.48 - 350
TONS
PFR DAY 3 .2 0 459 - - ==
ANALYSES OF ADDITIONAL SAMPLES
.7 .3 410 1490 211 293 399
5 .2 219 1250 1.71 211 516
.5 b 17C 814 1.13 280 327
.5 .1 330 1160 1.55 5243 329
JuLy
13000 5 .2 250 1040 l.46 295 71
SEPT.
23440 5 .3 400 1730 2.33 45.7 263

Maximum daily, 14,500 tons Apr. 4; minimum daily, 0.60 ton Sept. 7.

10 to Apr. 3.

NON~
CAR-
BONATE

HARD~-
NESS
(MG/L)

319
231
251

9t

50
234

87
89

89
55

40
90

143
133

213
263

207
157

ow

86

119

104

233

KWATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

SODIUM
AD-
SORP-
TION
RATIC

89

Maximum, 4,480 mg/l1 Oct. 1-3, 1953; minimum, 278 mg/l Feb. 12, 13, 1954,
Maximum, 1,980 mg/l Feb. 1-14, 1955; minimum, 48 mg/l Jan. 21, 22, 26, 1953,
Haximum daily (1951-64, 1965-69), 6,010 micromhos Oct, 1, 1953; minimum daily,

Maximum, 29,0°C July 15, 16, 1955; minimum, freezing point on many
Maximum daily, 6,820 mg/1 Apr. 1, 1969; minimum daily, 6 mg/1 Jan. 26, 1968.

Maximum daily, 52,000 tons June 6, 1968; minlmum daily, 0.60 ton Sept. 7, 1968,
Additonal samples were collected for more

SPECI-
FIC
COND-
UCTANCE PH TEMPER-
(MICRU~ ATURE
MHOS ) {UNITS) {DEG C)
l940 8.2 -
2010 8.0 -
1700 842 s
1950 8.1 -
2010 7.9 -
2020 B.0 -
2000 84D --
1860 8. -
1770 7.9 -
2290 9.1 -
2290 el -
1770 8.2 -
1610 9.1 -
1310 .1 -
1280 8.3 -
1200 Bt -
1170 84 -
200 7.9 -
900 7.9 -
671 7.9 -
479 8.6 -
T47 8.0 -
1030 T.7 -
1310 7.9 -
1350 8.4 -
1el0 8.5 -
1480 T.7 -
1750 8.1 -
1840 7.9 -
251D 8.2 -
923 8.2 -
1500 8.2 -
2100 8.4 8
1760 7.9 [}
1200 7.8 0
1610 Bete 18
1480 8.0 22
2460 9.8 18



20

o
»
COoENr uUviwNR <

B

BPRRPR
rwnP

15

1600

1570
1570
1520
1640
1640
1680

1870

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(ONCE-DAILY MEASUREMENT)

NOV

1750
1680
1760
1770
1830

1810
1930
2570
2170
1850

1760
1780
1890
1960
2060

2440
2200
1980
1850

1850
197¢C
2020
1960

2050
2080
2010
2080
1930

1970

GREEN RIVER BASIN

09224700 BLACKS FORK NEAR LITTLE AMERICA, WYO,--Continued

CHEMICAL ANALYSFES, WATER YEAR OCTOBER

DEC

2030
2060

2060
2010

2100
1989
1920
1840
1720

1610

1990
2080
2210
1900
1900

173¢
1680
1660
1590
2730
2450

1910

TIME

JAN

2230
2300

nIs-

CHAPGE

(CFS)

FEB

1290
1280

3.9

SPECI-
FIC
CGoND-
UCTANCE
{(“1CRO~
MHOS )

1590

2630

1140

1962 7O SEPTEMBER 1969

(UNITS)

APR
976

753
737
666
639
588

564

PH

8.7

9.7

CIs~
SOLVED
OXYGEN
(MG/7L)

5.8

11.3

May

526
551
502
502
4B4

452
457
458
469
%69

644
424
611

489

463
“67

481
537

537
539
565
605
664

678
738
B28
850

895

JuL

L1200

16460
1510

1430

1360
1400

3240
1810

1640
1670
1720
1730
1830

1840
1700
1790
1930
1460

1660
1420
1390
1570
1850

1830
1750
1740
1580
1840
1680

1710

SEP

1960
1690
1850
2000
1870

1770
1780
1920
1930
2750

2160
2800
213D
1920
2170

2170
2650
2120
2640
2940

2410
2640
2660
2710
2930

2960
2900
27180
3090
2800

2370



GREEN RIVER BASIN
09224700 BLACKS FORK NEAR LITTLE AMERICA, WYO,--Continued

TEMPERATURE (°C) O WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(ONCE-DAILY MEASUREMENT)

DAy ocr NOV DEC Jan FEB MAR APR MAY JUN Jut AUS
1 15.0 T.0 1.0 2.0 0.0 1.0 3.0 10.0 19.0 19.0 --
2 14.0 8.0 0.0 2.0 0.0 240 4.0 12.0 18.0 18.0 24.0
3 14.0 7.0 - 3.0 1.0 2.0 6.0 13,0 18.0 22,0 25.0
4 13.0 7.0 2.0 2.0 1.0 1.0 5.0 12,0 22.0 2640 2640
5 14,0 7.0 2.0 2.0 0.0 1.0 8.0 12.0 20.0 22.0 24.0
3 14,0 5.0 2.0 2.0 0.0 1.0 8.0 12.0 20.0 26,0 24.0
7 12.0 4.0 3.0 2.0 1.0 1.0 4.0 13.0 19.0 20.0 26.0
8 12.0 0.0 3.0 2.0 l.0 1.0 5.0 13.0 18.0 24.0 -
3 10.0 0.0 2.0 1.0 1.0 1.0 7.0 16.0 2040 24.0 25.0

10 11.0 4.0 2.0 0.0 2.0 0.0 7.0 13.0 17.0 24.0 25.0
11 12.¢ 5.0 2.0 1.0 1.0 1.0 7.0 15.0 18.0 23.0 24.0
12 11.0 4.0 2.0 1.0 1.0 1.0 8.0 15.0 17.0 22.0 24.0
13 10.0 3,0 2.0 2.0 - 1.0 8.0 15.0 16.0 22.0 24.0
14 9.0 0.0 2.0 2.0 1.0 1.0 9.0 16,0 17.0 24.0 26,0
15 1.0 0.0 2.0 1.0 1.0 2.0 9.0 14.0 17.0 24.0 2440
16 9.0 - - 1.0 1.0 2.0 6.0 14.0 12.0 25.0 23.0
17 7.0 0.0 -- 2.0 1.0 2.0 8.0 15.0 13.0 26.0 24.0
18 7.0 0.0 2.0 3.0 1.0 2.0 8.0 15.0 15.0 25.0 23.0
19 6.0 1.0 1.0 6.0 1.0 2.0 10.0 17.0 18.0 2440 23,0
20 6.0 1.0 1.0 - 1.0 2.0 10.0 16.0 18.0 26.0 22.0
21 7.0 1.0 1.0 2.0 1.0 2.0 10.0 17.0 16.0 24.0 26.0
22 6.0 1.0 1.0 2.0 2.0 2.0 11.0 17.0 16.0 26.0 26,0
23 7.0 2.0 1.0 1.0 2.0 - 14.0 16.0 16.0 26.0 26.0
24 7.0 2.0 1.0 1.0 2.0 2.0 11.0 17.0 16.0 26.0 24.0
25 8.0 2.0 1.0 1.0 2.0 2.0 B.0 17.0 16.0 25.0 24.0
26 9.0 2.0 1.0 2.0 2.0 1.0 5.0 19.0 16.0 26.0 25,0
27 9.0 2.0 1.0 1.0 1.0 2.0 6.0 19.0 16.0 26.0 25,0
28 10.0 2.0 0.0 1.0 1.0 2.0 10.0 20.0 16.0 24.0 26.0
29 10.0 2.0 1.0 1.0 -- 2.0 10.0 19.0 16.0 20 25.0
30 8.0 2.0 1.0 0.0 - 1.0 10.0 17.0 18.0 24.0 2440
31 7.0 - 1.0 0.0 - 1.0 - l16.0 - - 2640
AVG 9.7 2.7 1.4 1.5 1.0 le4 7.7 15.0 17.0 23.5 24.3

PARTICLE-S1ZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR DCTOBER 1968 TO SEPTEMBER 1969

(METHODS OF ANALYSES: 8, BOTTOM WLTHORAWAL TUBES C» CHEMLCALLY DISPERSED; N, IN NATIVE WATER; Py PIPET; S,

MAR
MAR
APR
APR
"MAY

JuN

Vs VISUAL ACCUMYLATION TURE; Ay IN DLSTILLED WATER)

WATER PARTICLE S1ZE

TEM- SUSPENDED
PERA— CONCEN- SEDIMENT PERCENT FINER THAN THE SIZE (1N MILLIMETERS) INDICATED

TURE DLSCHARGE TRAT1ON DISCHARGE
DATE TIME { C) (CFS)  (MG/L) (TONS/OAY).00Z .006 .008 .016 .03l ,062 .125 .250 .500 1.00 2.00
29, 1969 1135 ) 300 4060 3290 -- 89 == 90 == 100 == == == -
3lueese. 1605 1 505 6480 8840 -- 60 -- 84 == 98 100 -- == == ==
veesss 1645 3 665 7230 12500 -- 59 == 83 -- 98 100 = e= ==  ——
2vesess 0930 & 825 6460 14400 -- 57 -- B8l ~- 97 99 100 =-- -- ==
Lleseese 1450 15 1640 1090 %240 -~ 23 -- 35 -~ 65 89 100 ~- == ==
26000000 1600 16 465 3860 4640 ~- 85 == 98 == 100 == == == == --

19.0

18.0
18.0
18.0
17.0
16.0

16.0
16.0
17.0
14.0
15.0

16.5

SIEVES

METHOO
OF
ANALY-

SIS

PHC
vPAC
Vet
VPNC
VPWC

PWC

91



GREEN RIVER BASIN
09224700 BLACKS FORK NEAR LITTLE AMERICA, WYO,--Continued

DAILY SUSPENDED SEDIMENY, WATER YEAR OCTORER 1968 TO SEPTEMBER 1969

OCTOBER NDVEMBER DECEMBER
MEAN MEAN MEAN
MEAN CONCEN= MEAN CONCEN- MEAN CONCEN-
DISCHARGE TRATION LOAD DISCHARGE TRATION LOAD DISCHARGE TRATION LDAD
DAY (CFS) (MG/L) (TONS) 1CFS) (MG/L) (TONS ) (CFS) (MG/L) LTONS)
1 65 17 3.0 81 24 5.2 73 83 16
2 69 16 3.0 82 21 4.6 71 106 20
3 67 23 4.2 B4 18 4.1 68 133 24
4 66 33 5.9 86 38 8.8 71 113 22
5 66 18 3.2 85 42 9.6 77 101 21
6 64 20 3.5 88 33 7.8 B2 88 19
7 62 32 Sed 83 31 6.9 80 104 22
] 59 15 2.4 8D 76 le 73 108 21
9 58 17 2.7 66 42 7.5 71 93 18
10 59 27 4.3 73 92 18 71 86 16
11 61 21 3.5 67 107 19 69 84 16
12 61 15 2.5 T0 104 20 73 17 15
13 61 7 1.2 66 124 22 10 Bl 15
14 63 9 1.5 66 53 9.4 67 77 14
15 68 11 2.0 55 57 8.5 66 16 14
16 72 14 2.7 44 S1 6al 65 73 14
17 72 18 3.5 56 50 7.6 64 68 12
18 T4 15 3.0 68 43 7.9 62 59 9.9
19 80 35 7.6 85 26 6.0 57 65 10
20 86 45 10 107 45 13 61 45 Te4
21 86 34 7.9 129 103 36 59 45 7.2
22 90 40 9.7 125 106 36 57 42 6.5
23 93 30 T.5 118 108 34 56 41 6.2
24 86 21 .9 119 93 32 64 60 10
25 86 19 Gt 101 102 28 75 67 14
26 78 22 4.6 B4 98 22 72 76 15
27 T4 17 3.4 71 67 13 70 27 5.1
28 70 12 2.3 78 51 11 65 48 B.%
29 73 12 2e4 5 76 15 66 26 4.6
30 73 18 3.5 74 95 19 64 32 5.5
31 17 21 4et - -- - 64 26 4.5
TITAL 2219 - 130.1 2466 -- 456.,0 2103 - 413.3
JANUARY FEBRUARY MARCH
MEAN MEAN MEAN
MEAN CONCEN- MEAN CONCEN- MEAN CONCEN-
DISCHARGE TRATION LOAD OISCHARGE TRATION LOAD DISCHARGE TRATION LDAD
DAY 1CFS) (MG/L) (TONS ) (CFS) (MG/L) (TONS) (CFS) 1MG/L) (TONS)
1 64 16 2.8 77 51 11 51 48 6e6
2 70 29 55 75 %9 9.9 S6 46 6.7
3 34 18 3.3 77 51 11 50 55 Te6
4 71 28 5.4 72 92 18 51 47 6.5
5 17 12 2.5 73 85 17 54 31 4.5
6 88 11 2.6 75 73 15 52 A6 6.5
7 93 13 3.3 76 55 11 48 70 9.1
8 87 32 745 74 T4 15 46 82 9.7
9 80 59 13 74 58 12 40 51 5.5
10 89 48 12 79 46 9.8 38 36 3.7
11 93 53 i3 77 47 9.8 “2 46 5.2
12 107 52 15 73 25 L o6 78 9.3
13 96 4“6 12 69 16 3.0 .7 63 8.0
14 97 46 12 63 30 £ 45 61 7.4
15 102 42 12 58 33 5.2 49 56 T.6
16 100 26 7.0 55 61 9.1 58 26 4.1
17 99 26 6.9 53 51 7.3 64 27 4.7
18 97 42 11 51 21 2.9 68 42 7.7
19 108 92 27 48 31 4.0 69 98 18
20 115 150 4T 47 37 4,7 69 15 14
21 113 96 29 “8 42 Se& 68 68 12
22 110 50 15 «7 33 4.2 T4 131 26
23 103 67 19 .7 34 .3 86 170 39
24 99 131 35 52 14 2.0 103 239 66
25 103 89 25 56 38 $.7 125 198 67
26 102 86 23 S5 55 8.2 138 222 83
27 100 83 22 52 23 3.2 163 208 92
28 96 39 10 49 42 5.6 210 1750 992
29 91 o4 11 - - - 300 4730 3830
30 86 61 14 - - - 395 4920 5250
31 83 3 9.2 - - - 505 6310 8600

TOTAL 2886 - 433.0 1752 - 224.3 320¢ - 19209.0




GREEN RIVER BASIN
09224700 BLACKS FORK NEAR LITTLE AMERICA, WYO,--Continued
DAILY SUSPENDED SEDIMENT, WATER YEAR OCTDBER 1968 TO SEPTEMBER 1969

APRIL MAY JUNE
MEAN MEAN MEAN
MEA CONCEN- MEAN CONCEN- MEAN CONCEN-
OISCHARGE TRATION LOAD DISCHARGE TRATION LOAD DISCHARGE TRATION LOAD
DAY (CFS) (MG/L) (TONS) (CFS) (MG/L) (TONS) (CES) (MG/L) (TONS)
1 645 6820 11900 1210 460 1500 475 112 144
2 825 6230 13900 1310 500 1770 456 107 132
3 1020 3900 10700 1340 630 2280 422 181 206
4 1230 4360 14500 1350 570 2080 384 163 169
5 1090 2160 6360 1380 730 2720 329 184 163
6 1020 2190 6030 1350 780 2840 278 183 137
7 1000 1620 4370 1310 620 2190 250 151 102
8 917 1210 3000 1300 510 1790 259 259 181
9 695 1110 2080 1310 530 1870 326 23D 202
10 620 760 1270 1410 610 2320 576 585 910
11 802 1000 2170 1460 1030 4060 415 53D 594
12 897 1080 2620 1510 920 3750 440 340 404
13 1020 1160 3190 1430 730 2940 395 10°0 1160
14 1050 890 2520 1400 590 2230 380 440 451
15 1050 1160 3290 1430 570 2200 540 410 598
16 1180 1170 3730 1410 500 1900 558 1170 1760
17 1250 1630 5500 1470 510 2020 829 2110 4720
18 1190 1430 4590 1290 490 1710 1290 2210 7700
19 1200 1220 3950 1126 338 1020 Y44 1090 2780
20 1200 1170 3790 1050 325 921 T44 1220 2450
21 1160 920 2880 1010 309 843 756 1920 3920
22 1150 730 2270 965 273 711 794 6340 13600
23 1200 970 3140 863 250 583 564 2980 45640
26 1310 1230 4350 771 264 508 460 3160 3920
25 1390 1190 4470 728 180 354 405 1160 1270
26 1490 1190 4790 617 167 269 385 430 46T
27 1380 790 2940 586 188 297 425 360 413
28 1280 470 1620 556 148 222 525 660 936
29 1220 540 1780 540 122 178 465 430 540
30 1190 550 1770 524 122 173 395 151 161
31 - il - 496 138 185 -- - -
TOTAL 32671 - 139470 34616 - 48434 15464 - 54710
JuLy AUGUST SEPTEMBER
MEAN MEAN MEAN
MEAN CONCEN- MEAN CONCEN- MEAN CONCEN~
DISCHARGE TRATION LOAD DLISCHARGE TRATION LOAD DISCHARGE TRATIIN LDAD
DAY (CFS) (MG/L) (TONS) (CFS) (MG/L) (TONS) (CFS) (MG/L) (TONS)
1 355 165 158 157 1060 449 22 23 1.4
2 295 152 121 118 1520 486 22 39 2.3
3 242 153 100 95 890 228 21 20 1.1
4 200 121 65 82 380 B4 21 58 3.3
5 182 111 55 T4 162 32 21 32 1.8
6 172 107 50 66 91 16 18 17 +83
7 157 92 39 57 85 13 16 14 60
B 154 82 34 54 56 8.2 16 20 .86
9 148 42 17 49 52 6.9 17 22 1.0
10 133 51 19 46 44 5.5 19 21 1.1
11 130 73 26 42 58 646 22 39 2.3
12 115 68 21 «0 73 7.9 20 38 2.1
13 105 71 20 37 26 2.6 17 52 2.4
16 100 T2 19 37 50 5.0 17 34 1.6
15 124 103 34 36 29 2.8 17 19 .87
16 105 72 20 33 28 2.5 17 26 1.2
17 118 70 22 37 32 3.2 15 26 1.1
18 100 53 14 70 57 11 14 19 .72
19 0 52 13 49 34 4.5 13 18 .63
20 86 63 15 50 18 2.4 12 22 «71
21 B4 46 10 52 21 2.9 11 53 1.6
22 80 62 13 46 19 2.4 11 86 2.6
23 76 45 9.2 40 12 1.3 11 27 -80
24 72 39 T.6 35 7 .66 9.9 71 1.9
25 66 42 7.5 31 10 84 13 32 1.1
26 70 38 T.2 30 13 Lol 14 20
27 66 36 6ol 26 12 +70 14 24
28 65 89 16 23 16 .99 13 18
29 61 178 29 24 44 2.9 14 23
30 72 55 11 23 24 1.5 14 27
31 130 78 27 23 18 1.1 - - -
TOTAL 3959 - 1005.9 1582 -- 1391.49 481.9 - 40.09
TOTAL DISCHARGE FOR YEAR (CFS-DAYS) 1036403.9

TOTAL LOAD FOR YEAR (TONS) 265915,18



GREEN RIVER BASIN
09229500 HENRYS FORK AT LINWOOD, UTAH

LOCATION, --Lat 41°00'45", long 109°40'20", in NWiNW} sec.23, T.12 N., R.109 W., Sweetwater County, Wyo., 0.4 mile
north of Wyoming-Utah State line, approximately 1 mile downstream from gaging station, 2 miles upstream from
State Highway 530 at Limwood, 4 miles northeast of Manila, and 7 miles upstream from mouth.

DRAINAGE AREA.--520 sq mi (at gaging station).

PERIOD OF RECORD, --Chemical analyses: March 1951 to September 1969.

Water temperatures: March 1951 to September 1969.
Sediment records: October 1968 to September 1969 (miscellaneous).
EXTREMES. --1968-69:
Dissolved solids: Maximum, 1,350 mg/l Sept. 1-30; minimum, 346 mg/l May 9-22,
Hardness: Maximum, 830 mg/l Sept, 1-30; minimum, 224 mg/1 May 26.
Specific conductance: Maximum daily, 1,710 micromhos Sept. 20; minimum daily, 476 micromhos May 20,
Water temperatures: Maximum, 25,0°C July 16, Aug. 3, 5; minimum, freezing point on several days during
November and December.
CHEMICAL ANALYSES,

WATFR YEAR OCTCBER 1968 TO SEPTEMBER 1969

MAG— PO-
MEAN TOoTAL CAL~- NE~- TAS- BICAR- CAR- CHLO-
DIS- SILICA 1RUN CluM S1um SOD1UM S1uM BONATE BNNATE SULFATE RIDE
TIME CHARGE (s1o2) {(FEY teay (MG} (NA} (1.8} (HCO3} tco3y (504} tcLd
DaTE (CFs) Mo/} /L) (KL/LY {MG/LY {MG/LY {MG/LY {MG/L} (MG/LY {MG/LY (MG/L}
oCT.
0l1-31 -- 50 26 - 143 86 - - 270 0 585 28
NOV.
01-31 - 36 20 - 142 84 i - 276 0 604 26
DEC.
01-31 - 48 19 - 146 80 - - 290 o 594 26
JAW.
C1-26 - 61 15 - las T4 - - 291 [ 525 20
27-31 - 59 17 - 126 79 - - 275 9] 472 22
FEB.
01-28 - 49 15 - 130 67 - - 272 o 445 28
MAR,
01-16 -- 52 18 - 130 69 - - 281 0 420 22
17-31 - 94 16 - 12 52 - - 226 © 390 22
APR.
01-39 == 96 16 - Q7 49 - - 248 0 298 20
MAY
ul-08 - 71 13 - 79 40 - - 208 o 228 17
09-22 - 19¢ 13 5T 23 - - 160 0 108 13
23-25 -— 193 19 91 40 - - 249 o 226 16
26.a. - 190 14 22 41 - - 163 0 121 12
27-31 - 170 i7 - 76 29 - - 215 ) 1716 14
JUUE
01-04 - 9% 16 75 30 - - 199 o 182 lq
09=-08 - 63 20 86 47 - - 249 © 240 17
09-14 - 78 28 - 130 67 - - 325 0 4«00 23
15-13 - 172 25 - 96 45 - - 285 0 265 19
20-27 - 287 23 - 160 47 - - 285 0 2771 20
23-30 - 142 23 - 120 68 - - 302 ] 410 25
JuLy
01-29 - 23 24 - 156 95 -— - 319 ] 588 30
30-31 - 154 35 - 186 47 - - 235 0 605 24
AUG.
21-31 - 25 24 - 164 83 - - 262 o 570 28
SEPT.
01-3. - 7.0 22 - 182 91 - - 296 [ 670 32
WTD. AVG. - - 19 - 113 59 - - 254 o 386 22
TIMe
wTDs AVG. - 65 22 - 132 71 - - 269 0 477 25
TONS
PER DAY -- - 3.3 - 20 Lo -— - 45 o 68 3.8
ANALYSES OF ADDITIONAL SAMPLES
DEC.
0Baes 0830 A53 13 - 136 92 58 9.1 290 o 582 28
MAR,
170a0 1440 Al124 14 - 1us 67 44 7.2 247 [¢] 412 20
JUNE
1Weao 084S AB8 19 - a5 39 35 8.0 272 o 224 14
AUG.
2600 1645 A2s 24 - 160 89 78 13 235 o 665 27
SEPT.
18440 0730 A9.Y 21 - 140 101 81 9.9 168 0 T42 30
23... 1320 ALL 21 «0 180 107 103 13 264 2 BOS 32
SPECI-
FIC
CONO~ C1s~
DES~ UCTANCE PH SCLVED
TIME CHARGE {(MICRO~- OXYGEN
O8TF (CFS) MHOS ) {UNLTS) (MG/7L)
lo30 A25 1592 8.l Te2
152¢ All 189C 8.3 8,2

A DISCHARGE AT TIME DOF SAMPLING.



GREEN RIVER BASIN

09229500 HENRYS FORK AT LINWOOD, UTAH,--Continued

Period of record:
Dissolved solids:
Hardness:

Water temperatures:
periods.

REMARKS. --Additional samples were collected for more comprehensive definition of water quality.
Dissolved solids, 1,390 mg/l Sept. 23.

during water year:
solids, 117 mg/1 Aug. 26.

CHEMICAL ANALYSES,

FLUO-

RIDE
(F)

(Ms/L)

NITRATE
(NO3)
(MG/L}

BURON
[L:3]

DATE tuszL)

23-25 -

26400 - - -

WTD. AVG. - - -
TIME

WTD. AVG. - - -
TONS
PER DAY - -- -

OEC.
.5 230
MAR.

1760 .6
JUNE

10.0e 7 .5
AUG.

210
160
26 300

SEPT.

18500 .5 .1 C

23... N .2 370

SUSPENDED-SEDIMENT

WATE?
TEM-
PLRA~ CONCEN-
TURE DISCHARGE TRATION
DATE TIFE ( C) (CFS) MG/LY
JuN 5, 1969 2040 17.0 51 67

nIs-
SOLVED  DIS- cls-
SNLIDS  SOLVED  SCLVED
IRESI-  SOLIDS  SOLIDS
DUF AT (TONS (TONS
180 C) PER PER
IMs/7L) AC~FT} DAY}
1c8e 1.47 146
1100 1.50 166
1080 1.47 140
1080 1.47 178
987 1.34 157
938 1.28 124
a8 1.25 129
a1e 1.11 207
700 .95 181
s72 .78 110
346 a1 177
615 .84 320
432 .59 222
494 W67 227
482 .66 109
595 .81 1ol
933 1.27 196
692 .94 321
696 .95 539
904 1.23 347
1230 151 To.4
1190 1,50 495
1170 1.41 79.0
1350 1.65 25,5
827 - -
978 1.33 -
145 - --
ANALYSES OF ADDITLDNAL
1110 1.51 159
839 .14 281
609 .83 145
1280 1.76  86.4
1240 1.65  31.8
1470 2.00 7140

DISCHARGE MEASUREMENT,

WATER YEAR OCTOBER 1968 TO

Maximum, 3,700 mg/l1 Oct, 14, 15, 1961; minimum, 291 mg/1 June 9-21, 1968,

Maximum, 2,100 mg/l Oct. 14, 15, 1961; minimum, 200 mg/1 June 9-21, 1968

Specific conductance: Maximum daily, 3,750 micromhos Oct. 15, 1961; minimum daily,
968

Maximum, 29.0°C July 29, 1968; minimum, freezing point on many days during winter

SEPTEMBER 1969

SUSPENDED
SCDIMENT
D1SCHARGE
(TONS/DAY)

9.2

95

.385 micromhos June 16,

Maximum observed

Minimum observed during water year: Dissolved
WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
NON- 5DOTUM SPECI~
CAR~ AD- FI1C

HARD-~ BONATE SDRP- COND-

NESS HARD= TIDN UCTANCE PH TEMPER-

(CA¥MG) NESS RATID (MICRO~ ATURE

(MG/L) (MG/7L) MHOS } (UNITS)  (DEG C)
710 489 1.2 138D 8.0 -
700 474 1ot 1370 8.1 -
695 457 1.5 1370 8.1 -
670 431 1.1 1340 Te6 -
640 4l .9 1260 B.2 -
600 377 1.0 1210 7.9 -
610 3ap -7 1180 8.0 -
495 310 1.1 L1060 Bel -
442 239 .9 945 7.9 -
364 193 7 781 Te2 -
238 107 o3 535 7.8 -
390 186 .7 8lée 8.C
224 30 -7 514 7.7
310 134 -8 680 8.0 -
312 149 .7 677 Teb -
410 206 .7 825 Te3 -
600 334 .9 1200 7.7
25 191 1.1 937 7.8
“45 211 1.0 943 7.9
580 332 1.1 1180 8.0 -
780 518 1.0 1510 7.7 -
660 467 1.5 L1440 7.6 -
75C 535 7 142D T.8 -
830 587 1.1 1610 7.8 -
528 320 9 1070 7.9 -
624 403 1.0 1240 7.9 -

SAMPLES

720 482 9 1400 8.0 o
545 342 .8 1120 8.0 -
395 172 -8 845 7.8 15
766 573 1.2 1550 8.1 23
765 627 1.3 1510 8.0 9
889 669 1.5 1740 8.3 19



96

g
%

wENe VRAWNER

1280
1300
1340
1350
1350

1370
1370
1270

1370

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(ONCE-DAILY MEASUREMENT)

GREEN RIVER BASIN

09229500 HENRYS FORK AT LINWOOD, UTAH--Continued

JAN

1370

FEB

1170
1220
1240
1210
1360

1260
1300
1380
1230
1300

APR

MAY

885
839
787
756

755

JUN

639
712
783
563




GREEN RIVER BASIN
09229500 HENRYS FORK AT LINWOOD, UTAH--Continued

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(ONCE-DAILY MEASUREMENT)

NoV DEC JAN FEB MAR APR MAY JUN JuL atG
8.0 3.0 2.0 1.0 1.0 6.0 - 18.0 23.0 22.0
- 3.0 2.0 1.0 1.0 8.0 15.0 22,0 23.0 -=
7.0 2.0 2.0 1.0 1.0 6.0 14.0 20.0 - 25.0
6.0 2.0 2.0 1.0 1.0 10.0 14.0 22.0 21.0 21.0
6.0 2.0 2.0 1.0 1.0 - 13.0 22,0 20.0 25.0
4.0 2.0 2.0 1.0 1.0 8.0 12.0 19.0 20.0 19.0
4.0 2.0 2.0 1.0 1.0 8.0 14.0 19.0 20.0 20.0
0.0 0.0 2.0 1.0 1.0 8.0 16.0 20.0 18.0 -~
4,0 1.0 2.0 1.0 1.0 11.0 18.0 - 20.0 -~
5.0 10 2.0 1.0 1.0 11.0 20.0 - 22.0 23.0
6.0 2.0 2.0 1.0 1.0 8.0 15.0 - - 20.0
6.0 2.0 2.0 1.0 1.0 - 11.0 - 21.0 17.0
1.0 1.0 2.0 1.0 1.0 11.0 16.0 12.0 20.0 18.0
0.0 1.0 2.0 1.0 1.0 11.0 18.0 12.0 20.0 21.0
3.0 - 2,0 1.0 1.0 6.0 13.0 12.0 22.0 17.0
2.0 2.0 2.0 1.0 1.0 7.0 16.0 12.0 25.0 17.0
2.0 2.0 2.0 1.0 4.0 - -- 15.0 22.0 18.0
3.0 2.0 2.0 1.0 4.0 -— 11.0 20,0 22,0 19.0
3.0 2.0 2.0 1.0 4.0 13.0 16.0 18.0 21.0 16.0
3.0 2.0 2.0 1.0 4.0 12.0 -- 18.0 24.0 -
3.0 2.0 2.0 1.0 3.0 -- 16.0 17.0 21.0 20.0
3.0 2.0 2.0 1.0 4.0 12.0 20.0 18.0 21.0 -
3.0 -- 2.0 1.0 2.0 10.0 20.0 17.0 15.0 22.0
2.0 3.0 2.0 1.0 1.0 10.0 - 13.0 20.0 22.0
1.0 1.0 2.0 1.0 3.0 9.0 19.0 15.0 15.0 22.0
Q.0 2.0 2,0 1.0 3.0 7.0 1%.0 12.0 == 22,0
0.0 2.0 2.0 1.0 3.0 11.0 21.0 17.0 18.0 23.0
0.0 2.0 2.0 1.0 2.0 4.0 22.0 18.0 13.0 19.0
0.0 2.0 2.0 -- 3.0 15.0 22.0 - 1%.0 1%.0
- 2.0 2.0 -- 4.0 - 19.0 21.0 22.0 21.0
-- 2.0 2.0 - 5.0 - - - 23.0 21.0
3.0 1.8 2.0 1.0 2.1 9.6 16.9 17.2 20.9 20.3



o8 GREEN RIVER BASIN

09234500 GREEN RIVER NEAR GREENDALE, UTAH
(Irrigation network station)

LOCATION, --Lat 40°54'30", long 109°25°'20", in NW}SE} sec.15, T.2 N., R.22 E., Daggett County, at gaging station
0.5 mile downstream from Flaming Gorge Dam, 2 miles south of Dutch John, 4 miles northeast of Greendzale,
13 miles southeast of Linwood, and 407.0 miles from mouth.
DRAINAGE AREA,--15,100 sq mi, approximately.
PERIOD OF RECORD. —Chemical analyses: October 1956 to September 1969,
Water temperatures: October 1956 to September 1959, October 1963 to September 1969.
Sediment records: October 1956 to September 1959.
EXTREMES, --1968-69:
Dissolved solids: Maximum, 573 mg/l May 1-31; minimum, 497 mg/1 Nov, 1-30.
Hardness: Maximum, 292 mg/l1 Oct, 1-31, May 1-31; minimum, 270 mg/! Nov. 1-30.
Specific conductance: Maximum daily, 844 micromhos May 5; minimum daily, 706 micromhos Dec. 2.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

scotumM
PLUS
MAG- PO~ po-
MEAN caL- NE- TAS- TAS-  B8ICAR-  CAR- CHLO-
DIS-  SILICA  CluM SIUM  SODIUN  SIUM SIUM  BONATE BONATE SULFATE  RIDE
CHARGE  (S102) (ca) (HG1 (NAY (xi (NA+K)  (HCO3)  (CO3) (s04) e
DATE (CFS) (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)
ocT.
01-31 2283 4.3 51 40 - - 67 176 ° 239 32
NOV,
o1-30 2308 4.3 63 28 -- -~ st 166 o 206 21
DEC.
01-31 2234 5.1 59 30 -- - 59 164 ° 229 20
UAN.
o1-3t 2970 4l 66 30 - - 65 175 ° 235 31
FEB.,
o1-28 3954 3.6 66 30 - - 60 178 o 234 21
MAR.
01-31 2702 3.6 68 25 - -- 66 181 ° 229 22
APR,
01-30 2522 2.9 68 27 -— - 73 188 0 248 20
MaY
01-31 3103 1.1 63 29 - - 63 188 ° 234 22
JUNE
o1-10 1823 2.9 66 29 -- - 69 193 ° 228 25
JuLy
o01-31 2571 3.7 64 30 -- - 63 192 ° 222 22
AUG,
o0l-11 3151 3.2 65 68 - - 61 185 0 219 21
SEPT.
o1-30 2768 3.6 67 26 - -- 60 182 ° 218 22
WTD. AVG. -- 2.5 64 33 -- -- 63 181 ° 229 23
T(ME
WTD. AVG. 2690 1.5 64 33 - -- 63 181 ° 228 23
TONS
PER DAY - 25 466 241 - - 457 1310 o 1660 168
oI1s-
SOLVED  DIS- DIS- NON-  SODIUM  SPECI-
SOLIDS  SOLVEC  SOLVED CAR= AD- FiC
FLUO- (RESI-  SOLIDS  SOLIDS HARD-  BONATE  SDRP-  COND~
RIDE  NITRATE DUE AT  (TONS (TONS  NESS HARD- TION  UCTANCE PH
(k1 (NO3) 130 c} PER PER (CA/MG)  NESS RATIO  {MICRO-
0ATE (MG/L)  (MG/L)  (MG/L)  AC-FT) DAY) (MG/L)  (MG/L) MHOS)  (UNITS)
ANALYSES OF ADDITIONAL SAMPLES
.2 7.1 492 .67 3450 261 128 1.5 713 8.0
.5 5.8 541 T4 1640 280 134 1.5 784 7.6
.6 6.4 536 .73 1450 282 130 1.7 788 8.0
.3 3.9 509 .69 3900 212 124 1.7 762 7.9

.5 5.7 518 .70 4880 280 133 1.5 757 Bek



GREEN RIVER BASIN
09234500 GREEN RIVER NEAR GREENDALE, UTAH--Continued

EXTREMES, --1968-69:--Continued
Water temperatures: Maximum, 11.0°C on many days during October to December; minimum, 3.0°C Feb. 26, 27.
Period of record:
Dissolved solids (1956-58, 1959-69): Maximum, 866 mg/l1 Mar, 18-23, 1961; minimum, 236 mg/1 June 1-30, 1961,
Hardness (1956-58, 1959-69): Maximum, 424 mg/l1 Dec. 1-9, 1960; minimum, 145 mg/1 June 1-30, 1961,
Specific conductance (1956-58, 1959-69): Maximum daily, 1,340 micromhos Aug, 30, 1961; minimum daily,
325 micromhos Juns 2, 1961,
Water temperatures (1956-59, 1963-69): Maximum (1956-59, 1863-69), 24.0°C July 24, 25, 1959; minimum,
freezing point on many days during winter perijods.
REMARKS. --Additional samples were collected for more comprehensive definition of water quality at this station.
Minimum observed during water year: Dissolved solids, 492 mg/l; hardness, 261 mg/l1 Dec. 8.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

018-
SOLVED oIS~ oIS~ NON- SODIuM SPECI-
SOLIOS  SOLVED SOLVED CAR= AD- FIC
FLUO- (RES - SoLIDS SOLIDS HARD- BONATE SORP- CONO-
RIDE NITRATE DUE AT (TONS (TONS NESS HARD- TION UCTANCE PH
(F) (NO3) 180 C) PER PER 1CAyMG) NESS RATIO (MICRO-
DATE (MG/L) (MG/L) {NG/L) AC-FT) DAY) (MG/L) {MG/L) #MHOS) {UNITS)
ocT.
01-31 - - 539 .73 3320 292 148 1.7 aos 7.9
NOv.
01-30 - - 497 -68 3100 270 134 1.3 T48 7.8
DEC.
01-31 -- - 498 .68 3000 272 137 1.6 732 T.9
JAN.
01-31 - - 516 «70 4140 290 146 1.7 761 T.9
FEB.
01-28 - - 535 .13 5710 288 142 1.5 777 7.9
MAR.
01-31 - - 545 « T4 3980 274 126 1.7 793 T.7
APRe
01-30 - - 512 T8 3900 287 128 1.9 811 8.1
MAY
01-31 - - 513 .78 4800 292 138 1.6 B17 1.9
JUNE
01-30 - -~ S44 T4 2680 282 124 1.8 789 T.0
JuLY
01-31 - - 545 T4 3780 282 125 1.6 785 1.0
AUG.
01-31 - -- 532 72 4530 2Ts 124 1.6 776 6.8
SEPT.
01-30 - - 532 -T2 3580 276 127 1.6 758 6.8
WTD. AVG. - - 536 T3 3900 282 134 - 180 T.6
TIME
WTD. AVG, - - 53¢ #T3 - 282 133 1.6 780 T.6
TONS
PER DAY - - -— - - - - - - -
SODTum
PLUS
MAG- PO~ PO~
CAL- NE- TaS- TAS- BICAR~ CAR- CHLO-
DIS- SILICA Clum S1UM SCOIUM S1umM S1UM BDWATE 8ONATE SULFATE RIDE
CHARGE {s102) cal {MG) (ND) (x) INA+K) (HCo3) (co3) (5041 (cL)
0ATE ICFS) (MG/L) (MG/L) (NG/L) (MG/7L) (MG/L) IMG/L) (MG/L) (MG/L) (MG/L) (MG 'L)

ANALYSES OF ADDITIONAL SAMPLES

42600 4.2 62 26 55 201 - 162 0 220 18
An20 2.7 66 - 59 2.6 -- 178 o 234 20
A998 2.4 66 29 65 2.7 - 185 0 221 20
A2840 2.0 63 28 64 2.3 -- 181 0 212 20
A3490 3.8 58 33 ST 2.3 -~ 179 4 210 20

A DISCHARGE AT TIME OF SAMPLING.



GREEN RIVER BASIN
09234500 GREEN RIVER NEAR GREENDALE, UTAH--Continued

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(ONCE-DAILY MEASUREMENT)

[
B
VN MEWNE <

[

ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
799 814 712 - 768 773 - 824 784 773 780 765
811 812 706 160 773 767 803 830 781 778 784 765
798 807 711 - 775 771 803 825 783 784 760 769
784 805 709 756 775 771 811 828 806 782 -
806 799 e 751 m 177 818 844 81 - 790 762
806 803 Tie 756 713 177 814 828 - 793 780 763
804 812 715 759 7713 179 86 826 798 807 783 763
804 805 716 750 774 77 801 835 797 717 780 768
800 124 715 765 774 783 - 823 791 800 776 763
811 719 122 66 775 783 803 825 783 785 762 773
813 761 730 763 77 785 BO6 Bl 781 791 788 765
802 772 726 763 775 785 802 832 779 786 775 762
811 752 730 763 775 787 188 809 787 790 173 763
808 728 128 767 775 779 821 810 787 784 776 763
802 128 729 765 776 179 835 806 789 774 776 760
802 712 729 765 774 - 833 819 789 777 775 762
802 717 730 768 771 - 806 814 785 779 780 762
806 127 731 764 775 785 806 823 794 786 777 762
802 719 735 765 T 785 1138:3 8oL 791 782 773 765
796 709 737 769 77 787 Bo6 8l9 785 784 173 763
800 709 ~= 771 175 791 8ls8 806 798 - 770 760
197 738 738 71 775 787 811 815 799 786 772 762
798 T2 738 769 776 785 772 803 797 797 765 756
:19% 710 741 768 74 780 810 803 796 790 73 760
Blt 712 - 771 77 782 786 788 785 781 173 756
802 719 741 77 T77 786 768 799 77 793 760 756
800 12%4 745 771 781 793 820 799 792 776 - 756
804 716 746 3 7 795 802 798 805 784 764
805 TLa 748 k42 -~ -- - 798 791 782 -— 756
808 122 746 7L - 806 799 81l 799 781 169 754
825 - 745 773 - 808 - 781 - 779 768 -
804 146 728 765 174 783 807 813 790 784 174 762



GREEN RIVER BASIN 101

09234500 GREEN RIVER NEAR GREENDALE, UTAH--Continued

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
{ONCE-DAILY MEASUREMENT)

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
OCTOBER.. 9 9 9 9 9 9 9 9 9 9 9 91010 10 10 10 10 10 10 11 11 11 11 10 11 11 11 11 11 11 10
NOVEMBER. 11 11 11 11 11 11 1L 11 11 11 11 11 11 11 11 10 10 11 11 11 1% 11 11 11 11 11 10 10 11 10 -= 11
DECEMBER, 11 101010 9 9 9 9 9 9 9 8 8 8 8 8 8 8 8 8-- 8 8 T ~-- 8 7 T 7 7 7 8
JANUARY., == 7 == 7 7 7 7 7 6 6 6 6 6 6 6 6 6 6 6 6 5 5 5 5 5 5 5 5 4 &4 & 6
FEBRUARY. 4 4 4 4 4 &4 & & & & 4 4 4 4 & & 4 4 & & &4 & & 4 & 3 3 & == —— = 4
MARCHosee & & & 4 4 4 &4 4 & & 4 & 4 &4 & -=-- 4 & 4 4 & & 4 4 4 & 4 = 4
APRILeess == & & 4 & & & 4 -~ 4 & & 4 & & 4 4 & 4 &4 & & 4 &4 5 6 6 4 == o
MAY.e0000 5 5 5 5 4 4 & 4 4 4 4 4 4 4 4 4 4 4 5 5 5 5 5 55 5 5 55 5
JUNEeesee 4 4 5 5 5-- 5 5 5 4 5 5 5 4 5 5 5 5 5 5 5 5 5 5 6 5 6 6 6 B
JULYeeeee 5 6 5--=- 6 6 6 6 6 6 6 6 6 6 6 6 6 6 T-- 6 6 T 6 6 6 6 6 6 T 6
AUGUST 6 6 6 6 6 6 7T 1T 1 7 7 7 7T 7 7T 8 7 8 8 8 8 8 8 8 8 8 -~--= 8 8 7
SEPTEMBER 8 8 8 -- 8 8 8 B B 8 8 8 8 8 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 —— 8



102 GREEN RIVER BASIN

09251000 YAMPA RIVER NEAR MAYBELL, COLO.

LOCATION, --Lat 40°32720", long 108°05'18", Moffat County, at county bridge, 1 mile north of Maybell and about
3.5 miles downstream from gaging station.
DRAINAGE AREA,--3,410 sq mi, approximately (at gaging station),
PERIOD OF RECORD, --Chemical analyses: November 1950 to September 1969.
Water temperatures: November 1950 to September 1969.
Sediment records: December 1950 to May 1958,
EXTREMES. --1968-69:
Dissolved solids: Maximum, 438 mg/l May 4; minimum, 92 mg/1 Mar, 1-15,
Hardness: Maximum, 232 mg/l1 Dec. 20-31; minimum, 60 mg/1 Apr. 1-14.

CHEMICAL ARALYSES, WATER YEAR NCTOKER 1968 TC SEPTEMBER 1969

MAG-
MEAN caL- NE=~ BICAR- CHLO-

cI5- S5ILICA cluv STUM SUDIUM  BNNATF  SULFATF  RIDE NITRATE

LHARGT (s102) {ca) (ML) {NAT (HCD3) (S04} L) (NO3)

DATE {CFS) {MG/LY {MG/L) {MG7L) IMG/7L) (MG /L) IMG/L) iMG/LY 1MG/L)

acT.

354 9.5 43 20 43 190 98 20 .1

325 12 45 29 49 220 121 22 .2

276 12 44 23 45 199 101 22 2

287 11 44 30 52 188 139 24 1.5

293 1? 46 25 47 205 127 22 1.1

284 1c 43 25 51 1B6 129 20 .9

33R 6.5 16 6.8 4.7 70 12 3.7 .5

496 9.8 46 24 49 192 125 21 1.1

3233 6.8 16 4.9 5.7 61 13 3.2 b

4996 R4 21 643 7.9 B& 18 4l .7

5060 14 49 25 53 192 135 20 2.4

6450 8.6 - - 5.5 69 16 bot .5

7140 19 - - 50 195 143 17 .5

6597 R.b 17 6.6 5.0 73 14 3.1 4.5

363) B.8 21 7.8 7.8 B7 19 3.6 .6

3R6¢ 9.1 23 7.1 11 100 27 4.2 ol

3530 .7 13 7.1 8.5 80 23 4.9 -l

2091 ReS 31 11 22 135 48 11 «3

906 4.9 35 15 33 165 65 17 .2

585 5.3 33 15 30 157 58 17 3.9

340 7.1 35 16 35 167 67 20 -l

337 4.2 35 14 31 156 66 15 .1

- Reb 24 9.5 14 102 35 7.0 1.9

1520 B3 35 17 32 155 76 15 -9

Tory
PfR DAY -— 36 9% 38 59 420 144 29 T.7
ANALYSES OF ADDITIONAL SAMPLES
SEPT.

Chaes A 260 245 34 14 34 160 62 16 .
30aen A261 .2 32 15 32 150 61 16 ok

A DISCHARGE AT TIME OF SAMPLING.



EXTREMES, --1968-89:-~Continued
Specific conductance:
Water temperatures:

Period of record:
Dissolved solids:

Specific conductance :
Water temperatures:

PFR DAY

SFPT.
08...
30...

09251000 YAMPA RIVER NEAR MAYBELL, COLO.--Continued

GREEN RIVER BASIN

Maximum, 856 mg/1 Aug. 11, 1968; minimum, 64 mg/l June 13, 1964.
Hardpess: Maximum, 384 mg/1 Aug. 11, 1968; minimum 43 mg/1 June 1-21, 1959

Maximum, 29.5°C

CHEMICAL ANALYSES,

CRTHG
PHOS -
PHATE
(PO4)
(MG/L)
.03
.03

.03
.02

N4
09

.06
.07

17
<13

.02
2}
«00
-00
«00
+01
.03
« 09

<05

.00
.00

DIS~
SOLVED
SNLIDS
(RESI-
DUE AT
180 C)
(MG/L)

106

127
140
122

211
269
249

244
738

oIs-
SDLVED
SOLIDS
(TONS

PER
AC-FT)

.13
.52

14
.18

«58

<60
14

17
.19
.17

39
.37
»34

.36

WATER YEAR OCYOBER 1968 YO SEPTEMBER 1969

0Is-
SOLVED

SOLIDS HARD-
(YONS NESS
PER 1CA,MG)
0AY) (MG/L)
322 190
343 231
268 204
312 232
294 217
304 210
84.0 68
516 212
908 60
1740 78
5850 216
2510 72
8440 230
1890 70
1250 84
1460 87
1160 75
1190 125
658 150
393 144
244 152
227 144
- 99
- 157
682 -

NON-

HARD-

NESS

(MG/L)
34
51

41
78

49
57

1n
55

ANALYSES OF AODITIONAL SAMPLES

.33
.32

171 142
168 140

1t
17

SGDIUM

AD-
SORP—~
TION
RATIO

1.5

1.1

-
Y

SPECI-
FIC

COND~

UCTANCE

(MICRD-
MHGS)
536
610

557
626

596

140
601

139
185

612
161
607
143

175
174
341

435
405

412
401

Maximum daily, 645 micromhos May 1; minimum daily, 129 micromhos Apr. 2.
Maximum, 28.0°C on several days during July and August; minimum, freezing point Nov. 21,

PH

(UNITS)

Maximum daily, 947 micmmhos Sept. 24, 1955; minimum daily, 94 micromhos June 14, 1859,
Aug. 5, 1963; minimum, freezi.ng point on many days during winter pe!‘iods



104

ocT

436
455
455
454
455

520
h22
522
524
523

528
23
521
h22
~21

523
526
523
523
522

57
w67
579
575
575

577
517
5€0
517
577
570

14.0
21.0
20.0
14.0
15.0

18.0
12.0
18.0
18.0
11.0

16.0
14.0

13.0

GREEN RIVER BASIN

09251000 YAMPA RIVER NEAR MAYBELL, COLO,--Continued

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

NOV

971>
ST
575
516
607

612
614
6l6
€Ll
al?

610
sl2
633
607
613

616
616
(%]
sLe
662

ell
el
6L1
w9
€19

6l2
610
609
6L0
€10

606

03.0
09.0
09.0
02.0
02.0

08,0
07.0
c1.0
ol.0
04.0

04.0
04.0
04.0
064.0
ol.0

G4.0
01.0
03.0
03.0
01.0

00,0
02.0C
¢l.0
CL.0
01.0

ol.0

DEC

S64
564
965
b64
563

567
ho4
566
566
566

563
566
61
s67
5493

550
549
547
547
623

625
628
629
624
627

629
629
626
66
626
627

TEMPERATURE (

DEC

Ccl.0
al.o
cl.o
gl.0
0l.0

0l.0
oL.0
oL.u
0l.0
01.0

oL.0
0L.0
01.0
cL.0
0l.0

oL.0
oL.0
0l.0
01.0
0l.0

0l1.0
0l1.0
©1.0
0l.0
01.0

ol.0
oL.o
01.0
oL.o0
ol.0
olL.0

JAN

622
620
589
»4o
587

589
%91
591
594
598

592
590
591
590
590

587
587
589
590
598

992
591
292
589
593

594
594
»31
590
591
592

o,

(ONCE-DAILY MEASUREMENT)

FEB

608
588
586
596
~87

386
qE7
587
s87
581

FEB

0l.0
0l.0
01.0
0l.0
01.0

aL.0
0l.0
0l.0

oL.0

MAR

137
137
139
13R
137

137
137
137
134
142

142

606

631

412
606
292
589
531
600

MAR

cl.0
02.0
al.0
02.0
01.0

G1.0
0l«0
02.0
oL.0
oL.0

0z.0
02.0
Cl.0
02.0
ol.0

02.0
oL.0
03.0
02.0
03.0

020
03.0
04.0
03.0
04.0

03.0
04.0
03.0
62.0
04.0
0z.0

APR

131
129
133
132
141

132

138
133
130

132
133
133
134
165

160
157
160
158
158

Lol
154
174
179
178

163

APR

NK.0

07.0
06.0
08.0

04.0
08.0
04.0
05,0
09.0

05.0
09.0
06.0
09.0
06.0

10.0
05.0

MAY

645
580
161
607
155

145
145
144
140
144

144

145

MAY

10.0
11.0
10.0
14.0
10.0

14.0
11.0
11.0

164.0

JUN

122
148
19%
197
197

127
198
197
183
132

137
207
140
138
215

219
226
210
200
201
201
199
200
252
222

231

JUN

20.0

15.0

13.0

JuL

294
339
292
311
379

379
340
339
342
363

403
427
396
348
441

456
444
457

376

458
461
472
412
431

420
6422
365
298
440
6465

395

C) OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(ONCE-DAILY MEASUREMENT)

JuL

14.0
20.0
14,0
24.0
2l.0

14.0
14.0
26.0
22.C
26.C

22.0

26.0

AUG

445
442
444
444
443

463
447
444
444
445

443
445
444
443
442

442
442
444

439

443
4642
442
G446
444

443
443
446
427
433
424

24.0
27.0
24.0
28.0
27.0

27.0
264.0
264.0
28.0
264.0

24.0

22.0

27.0
28.0

24.0
24.0
23.0
26.0
21.0
24.0

24.9

SEP

419
409
385
178
424

426
411
4«54
432
470

477

402

18.0

18.0
19.0
19.0
18.0
18.0

18.0
18.0
i8.0
17.0
18.0

18.0
18.0
17.0
18.0
17.0

19.7



09259700 LITTLE SNAKE RIVER NEAR BAGGS, WYO

GREEN RIVER BASIN

105

LOCATION (revised).--Lat 41°00'17", long 107°54'59", in SW} sec,18, T.12 N., R,94 W,, Carbon County, at former
gaging station 600 ft upstream from Wyoming-Colorado State line, 0.5 mile upstream from Scandinavian Wash,

and 15 miles west of Baggs.

DRAINAGE AREA.--3,020 sq mi, approximately.

PERIOD OF RECORD, ——Chemical analyses:

July 1965 to Sptember 1969.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMRER 1969

TIME

Tarat
DIs- stLica IRON
TIME CHARGE  (SIC2) (FE}
DATE (CES) (MG/LY  (UG/L)
o7cs 126 13 -~
1785 131 20 235
111¢ 99 2c 17¢
133C 115 26 e
1515 155 23 20
1430 598 14 2¢0
9805 250¢ 12 24C
312¢ 1M 12 4%
asee 11¢ 13 22¢
CRO2 5.1 4.0 30
1030 11 5.8 -
3745 5.C 1¢ 110
oIS~
SCLVED
SOLIDS
FLUC- (Suv CF
RIDE NITRATE  BORCA  CONSTI-
(F) (NO3} tey TUENTS )
DATE (MG/LY  (YG/L)  (us/L) ING/LY
.5 .1 80 36t
.3 .l sc 281
.3 .4 2¢ 248
.4 .2 59 339
.5 .6 8C 284
.5 .9 @2 322
.3 .6 1o s9
.3 .2 110 145
.5 .5 57 292
.7 .2 17¢ 7¢8
.5 .2 129 e2s
.3 1.4 ar 548
DATE
AUG.
264,
SEPT.
EE TN

103¢C

0745

CAL~

Cium

(Cay
I¥G/L)

45
46
21
28
45

54
53

25

p15-
SOLVED
SOLIDS
trens
PER
AC-FT)

50

DIs=
CHARGE
(CFS}

MAG-
NE=
SIumM SONTUM
(MG) (NA)
(MG/L} (MG/LY}
13 55
12 32
14 15
16 3c
14 22
15 3s
3.2 5.7
4e5 15
12 39
29 170
32 191
4.7 167
CIs-
SOLVED
SOLIDS HARD-
{TONS NESS
PER {CAMGH
DAY} (MG/LY
125 192
11 166
72.2 173
36.9 209
125 17¢
135 177
€48 65
486 9n
83.5 164
11.2 285
22.7 266
T.42 82
SPECI~
FiC
COND-
UCTANCE PH
(MICRO~-
MHOS} TUNTTSY
132¢ 8.3
855 8.8

(X
(8G/L}

NON=

CAR-
BONATE
HARD~-
NESS
(MG/7LY

o

20

D15-

RI1CAR=
BONATE
THCO3}
(MG/L)
248
203

186

196
164

68
112
206

268
293

249

SOD1UM
AD-
SORP~
TION
RATIO

B.O

SOLVED

OXYGEN
{MG/LY

8.2

8.9

CAR-
BONATE
(€03}
(MG/L}

© o o © o o

o0

SPEC I~
FIC
CDND-
UCTANCE
{MICRO-
MHOS)
517
445
431
491

468

SULFATE
{504}
(MG/L)

sl
57
50
65
60
120
19
27
67

264
303

160

PH

{UNTTS)

8.2
T.7
7.6

7.6

CHLO-
RIDE
(cLy
(MG/LY

TEMPER-
ATURE
(DEG C)

16
20



106 GREEN RIVER BASIN

09259950 LITTLE SNAKE RIVER ABOVE LILY, COLO.

LOCATION, —-Lat 40°36'27", long 108°20'11", Moffat County, at bridge on State Highway 318, about 6 miles upstream
from gaging station, about 10 miles northeast of Lily, and 16 miles upstream from mouth,
DRAINAGE AREA,--3,730 sq mi, approximately (at gaging station).
PERIOD OF RECORD, ~-Chemical analyses: December 1950 to September 1969 (discontinued).
¥ater temperatures: December 1950 to September 1960, October 1961 to September 1969 (discontinued),
Sediment records: May 1958 to September 1964.
EXTREMES, --1968-69:
Dissolved solids: Maximum, 1,600 mg/l Aug. 9; minimum, 131 mg/1 May 5-31.
Hardness: MaXximum, 930 mg/1 Aug. 9; minimum, 66 mg/1 June 26,
Specific conductance: Maximum daily, 1,850 micromhos Aug, 9; minimum daily, 142 micromhos May 28,
Water temperatures: Maximum, 30,0°C July 27; minimum, freezing point on many days during November to March.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

MAG-
CAL- NE- BICAR- CHLO-
DIS- SILICA CIUM SIUM SODIUM BONATE SULFATE RIDE NITRATE
CHARGE (s102) {CA) (MG) (NA) {HCO3) (s04) (<L) (NO3)
DATE (CFS) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)
ocT.
12-31 116 14 47 16 50 222 103 20 .1
NOV.
01-27 107 14 50 15 57 222 100 20 .2
28-30 88 18 65 20 85 280 154 27 .3
DEC.
01-31 91 18 53 18 54 246 9B 19 .2
JaN.
01-31 20 18 48 14 52 212 94 20 3
FEB.
01-28 87 1B 50 16 51 221 92 18 .1
MAR.
01-19 123 15 48 19 59 221 93 22 3.3
20-23 305 11 36 54 45 159 53 13 o4
24=-31 1217 10 31 7.8 80 171 88 26 2.6
APR.
01-21 1183 13 38 12 47 160 86 13 1.7
22-30 2179 12 29 8.0 15 119 34 4.0 1.7
MAY
01-04 2378 13 29 6.3 11 108 25 2.0 1.1
05-31 2706 11 20 God 6.9 81 14 1.0 .7
JUNE
01-12 1346 11 22 5.4 13 83 21 3.9 .7
13-25 1049 12 27 7.3 20 120 37 5.8 .9
26+44 2590 16 17 5.7 90 167 70 30 2.6
27-30 1435 12 25 643 23 117 36 5.5 1.0
JuLy
01-12 553 13 27 8.5 95 132 42 8.9 o7
13-24 164 13 42 13 56 192 100 19 9
25-31 83 13 65 20 92 228 211 30 1.1
AUG.
01-08 74 18 38 4.9 186 279 191 64 8.4
09,44 37 16 301 44 139 334 885 30 3
10.4 23 11 52 22 123 275 203 41 «5
2.6 12 73 20 141 225 290 55 o3
23 12 55 - 162 194 234 61 1.9

29 9.3 63 16 145 271 229 48 .8



GREEN RIVER BASIN
09259950 LITTLE SNAKE RIVER ABOVE LILY, COLO,--Continued

Period of record:

Dissolved solids (1950-51, 1952-69): Maximum, 2,330 mg/l July 24, 1955; minimum, 108 mg/1 June 1-21, 1964,

Hardness (1950-51, 1952-69): Maximum, 1,340 mg/l July 24, 1955; minimum, 64 mg/1 July 1-8, 10, 1957,
June 1-14, 1958, Mar. 11, 1960.

Specific conductance (1950-51, 1952-69): Maximum daily, 3,150 micromhos Aug. 16, 1961; minimum daily,
135 micromhos June 10, 1956.

Water temperatures: Maximum, 31,0°C July 17, 1955; minimum, freezing point on many days during winter
periods.

REMARKS, --Records of discharge are given for Little Snake River near Lily, Colo. (Station 09260000).

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DIS-
SOLVED bIs- 0Is- NON- SODIUM  SPECI-
ORTHO SOLIDS SOLVED  SOLVED CAR- AD- FIC
PHDS- (RESI-  SOLIDS  SOLIDS  HARD- BONATE SORP- COND-
PHATE DUE AT {TONS {TONS NESS HARD- TION  UCTANCE PH
(PO4) 180 C) PER PER {CA,MG) NESS RATIO (MICRO-
DATE (MG/L) (MG/L) AC-FT) DAY) {MG/L) {MG/L) MHOS) (UNITS)
ocT.
12-31 .03 371 .50 116 184 2 1.6 561 7.8
NOV.
01-27 .05 380 «52 110 186 4 1.8 578 8.0
28-30 «05 517 .70 123 246 lé 2.4 761 8.0
DEC.
01-31 .00 391 53 96.1 207 5 1.6 595 8.0
JAN,
01-31 «03 359 49 87.2 180 3 1.7 544 8.1
FEB.
01-28 .00 364 +50 85.5 189 8 1.6 554 8.0
MAR.
01-19 «05 383 .52 127 198 17 1.8 602 7.9
20-23 .32 262 36 216 112 ] 1.9 396 7.9
24=31 .27 349 47 1150 110 o 3.3 536 7.8
APR.
01-21 .12 310 42 990 146 15 1.7 464 7.6
22-30 »11 186 +25 1090 106 8 .6 268 7.6
MAY
01-04 .16 171 23 1100 98 9 «5 230 7.7
05-31 16 131 .18 957 68 2 o4 160 7.7
JUNE
01-12 .13 137 .19 498 76 8 .7 200 T.8
13-25 .13 184 .25 521 98 o 9 277 7.8
26000 .13 322 44 2250 66 ) 4.8 462 8.2
27-30 .13 181 25 701 88 o 1.0 272 8.0
JuLy
01-12 .14 195 .27 291 102 0 1.1 302 Teb
13-24 .13 354 48 157 160 3 1.9 546 7.6
25-31 .12 570 .78 128 246 39 2.6 838 T.7
AUG.
01-08 40 678 +92 135 114 o 7.6 1030 8.2
09... $02 1600 2.18 160 930 656 2.0 1850 Teb
10... .03 596 .81 37.0 222 3.6 963 8.2
SEPT.
[2: P +00 742 1.01 5.39 264 8o 3.8 1090 8.2
12-30 .20 722 98.0 44.8 206 [ 4.9 1080 Beb
3040 .02 682 .93 54.9 222 o 443 1020 8.2



108

DAY

mAwN R

092599850 LITTLE SNAKE RIVER ABOVE LILY, COLO.--Continued

554
591
581
593

559
551

549

GREEN RIVER BASIN

ONCE-DAILY MEASUREMENT)

FEB

576
58¢
612
61t

582
576
S64

85T
545
28
517
508

629

639

626

460
455
444
428
479
399

498

369

261

213

145
148
145
142
163
146

168

256

249

337
249

250
335

462

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(

JuL

873

206




09259950 LITTLE SNAKE RIVER ABOVE LILY, COLO,--Continued

GREEN RIVER BASIN

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

00.0
00.0

00.0
00.0
00.0n

(ONCE-DAILY MEASUREMENT)

00.0

00.C
00.C
00.0

00.0
00.0
00.0
00.0

00.0
00.0
00.0
01.0

00.0

02.0
06.0
04.0
06.0

APR

07.0
0840
06,0
10.0
08.0

10.0
08.0
10.0
11.0
09.0

12.0
11.0
12.0
12.0

09.0
08.0
I1.0

14.0

15.0
13.0
13,0
11.0
08.0

07.0

18.0
18.0
18.0
18.0
18.0
15.0

14.9

14.0
17.0
18.0
20.0
18.0
22.0
21.0
18.0

14.0

22.0
21,0

23.0
22,0

20.0
21.0
22.0
23.0
25.0

26.0
26.0
26.0
22.0
28.0

8.0

24,0




110 GREEN RIVER BASIN
09261000 GREEN RIVER NEAR JENSEN, UTAH

LOCATION, ~-Lat 40°24'34", long 109°14'05" in SW}SE} sec.5, T.5 S., R.24 E., Uintah County, at gaging station
300 ft upstream from highway bridge, 1 mile downstream from Cub Creek and Chew Ranch, 4 miles southeast of
Dinosaur National Monument headquarters, 6.5 miles northeast of Jensen, 12 miles upstream from Brush Creek,
and 313.9 miles from mouth,

DRAINAGE AREA,--25,400 sq mi, approximately.

PERIOD OF RECORD, --Chemical analyses: June 1947 to September 1952, April 1962 to September 1969,

Water temperatures: March 1949 to September 1959, October 1961 to September 1969,

Sediment records: May 1948 to September 1969.

EXTREMES, --1968-69:

Dissolved solids: Maximum, 518 mg/1 Feb. 1-28, Aug. 1-31; minimum, 224 mg/l June 1-8.
Hardness: Maximum, 286 mg/1 June 9; minimum, 122 mg/1 June 1-8.
Specific conductance: Maximum daily, 832 micromhos Sept, 13; minimum daily, 284 micromhos June 3.
Water temperatures: Maximum, 22.0°C July 28; minimum, freezing point Dec. 21, 24, 25, Jan. 10,
Sediment concentrations: Maximum daily, 8,510 mg/! June 9; minimum daily, 21 mg/1 Dec. 4.
Sediment loads: Maximum daily, 160,000 tons June 9; minimum daily, 172 tons Dec. 4.

CHFMICAL ANALYSES, WATER YEAR OCTNBER 196B TO SEPTEMBER 1963

SODIUM
PLUS
MAG—~ PO~ LA d
MEAN CAL- NE- TAS- TAS- BICAR- CAR- CHLO-
0rs- SILICA clum SIUM SODIUM SiuM SIuM BONATE BONATE SULFATE RIDE
CHARGE {s102) {cA) (MG) (NAY (K) (NA+K) {HCD3) {co3 (504) (cy
DATE {CFS) {MG/L) (MG/L) {NG/L) (MG/L) (MG/L) (MG/L) {MG/L) {MG/L)Y (MG/L) {MG/L)
ncT.
n1-31 2919 - - - - - 67 186 0 218 26
NOV.
01-30 3059 —-— - - - - 62 180 o 198 25
DEC.
n1-31 2971 - il - - - 45 180 o 188 26
JAN.
0l-19 3025 il - - - - 55 179 ] 198 24
20-31 4562 - - - - - 58 172 0 205 22
FEB,
01-28 4745 - - - - - 61 182 o 216 23
MAR.
nl-31 3872 it - - == - 65 190 0 191 30
aPR.
01-12 7926 - - - b 54 182 0 175 22
13-24 7771 - - 34 160 o 104 14
25-30 9603 - —— - - - 21 135 o 66 10
MAY
n1-31 1iree - - - - - 26 115 n 76 12
JUNE
fM-08 7972 - - - - - 12 117 0 53 9.1
N9.se 6960 - -~ 36 164 0 201 15
10-19 5779 - - - - 32 131 0 T4 1
20-30 7865 - - - - - 42 142 0 95 15
JuLy
01-09 5541 - - - - - 34 141 0 100 17
10-26 4196 - -- - 55 170 0 17 23
27-31 3360 - - - - - 59 181 9 190 26
AUG.
01-31 3779 -- -— - - - 55 181 [} 193 26
SEPT.
01-30 3407 - -- - - -~ 66 186 o 205 24
WTD, AVG. -- - -- - - -- 46 159 0 147 20
TIME
WTD. AVG. 4990 - - - - - 52 170 0 170 22
TONS
PER DAY - - - - - - 620 2140 0 1990 264
ANALYSES NF ADDITIONAL SAMPLES
A 2700 Sete 6l 26 56 2.1 - 176 0 204 23
A 4840 5.3 63 27 61 2.3 - 176 ] 215 22
A 4509 4.5 67 28 63 2.6 - 189 0 226 27
A 5280 6.4 32 12 25 1.9 - 106 0 143 11
A 2880 4e3 59 23 57 3.0 - 165 0 185 21
A 2660 3.1 58 31 62 2.6 - 180 o 201 25
A 3050 3.5 58 30 63 2.8 - 184 0 221 25

A DISCHARGE AT TIME DF SAMPLING.



GREEN RIVER BASIN

09261000 GREEN RIVER NEAR JENSEN, UTAH--Continued

Period of record:

Dissolved solids: Maximum, 2,150 mg/l Sept. 10, 1963; minimum, 131 mg/1 May 15-31, 1963.

Hardness (1947-51, 1962-69): Maximum, 1,250 mg/1 Aug. 12, 1963; minimum, 84 mg/l June 1-16, 1963,

Sp;;uic conductance: Maxipmum daily, 2,330 micromhos Sept. 10, 1963; minimum daily, 176 micromhos May 24,

63.

¥ater temperatures: Maximum, 30.0°C July 11, 1958; minimum (1949-59, 1961-64, 1965-69), freezing point on
many days during winter periods.

Sediment concentrations: Maximum daily, 40,600 mg/1 Aug. 23, 1960; minimum daily, 9 mg/l1 Oct. 7-11, 1953,
Nov. 22, 1962.

Sedin;ntaloads: Maximum daily, 2,500,000 tons Mar, 29, 1962; minimum daily, 10 tons oun many days during
1962-63.

REMARKS, --Additional samples were collected for more comprehensive definition of water quality at this station.

Chemical-quality samples and temperature data collected at site 8 miles downstream from gaging station.
Maximum observed during water year: Dissolved solids, 525 mg/l Mar, 14,

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

01s~-
SOLVED D1s- DIS- NON- SODIUM  SPECI-
SOLIDS  SOLVED  SDLVED CAR- AD- EIC
FLUO- (RESI-  SOLIDS  SDLIDS  HARD- BONATE  SORP-  COND-
RIDE NITRATE  DUE AT  {TONS (TONS NESS HARD- TION  UCTANCE PH
(F) ING3} 180 €} PER PER (CASMG}  NESS RATIQ  (MICRO-
DATE (MG/L}  (MG/L)  (MG/L)  AC-FT) DAY} (HG/L}  (MG/L) MHOS)  {UNITS
ocT.
01-31 - - 508 .69 3700 270 nr 1.8 772 7.7
NDV.
01-30 - -- 479 .65 1960 254 106 1.7 127 7.8
DEC.
01-31 - - 388 .53 3110 282 134 1.2 723 7.8
JAN.
01-19 - -- 503 .68 4110 266 119 1.5 734 7.5
20-31 -- - 491 .67 6050 260 19 1.6 728 7.9
FEB.
01-28 - - 518 .70 6640 274 125 1.6 761 7.8
MAR.
01-31 - - 502 .68 5250 256 100 1.8 743 7.0
APR.
ol-12 - - 464 .63 9930 244 95 1.5 682 7.8
13-24 - -- 326 .44 6840 184 53 .1 486 7.6
25-30 - - 250 .34 6480 147 36 -8 373 7.8
MAY
01-31 - -— 243 .33 7680 134 40 1.0 362 7.7
JUNE
01-08 - - 224 .30 4820 122 26 .8 334 To4
09... -~ - 502 .68 9430 286 152 .9 680 T.4
10-19 - -— 250 .34 3900 131 26 1.2 382 7.6
20-30 - - 305 W41 6480 146 30 1.5 456 7.7
JuLy
01-09 - - 299 41 4470 170 54 981 459 7.4
10-26 - - 437 .59 4950 230 91 1.6 659 7.1
27-31 - - 478 .65 4340 254 106 1.6 718 7.1
AUG.
01-31 - - 518 .70 5290 266 118 1.5 754 7.8
SEPT.
o01-30 - - 498 .68 4580 256 103 1.8 T44 8.2
WID. AVG. - - 291 .53 5240 211 81 - 589 7.7
TIME
WTD. AVG. - - 432 .59 _— 234 95 1.5 656 7.7
TONS
PER DAY - - - - — - -— - - -
ANALYSES DF ADDITIONAL SAMPLES
DEC.
180 .3 5.9 484 .66 3530 258 114 1.5 121 8.1
JAN.
22... .4 6.9 504 .69 6590 267 123 1.6 T46 8.1
MAR.
L4sss -4 4.6 525 .71 6380 282 127 1.6 778 7.9
JUNE
13... .4 1.8 235 .32 3350 728 43 1.0 355 7.4
JuLY
23... - - 470 .64 2970 240 105 1.6 688 6.6
AUG.
22040 .5 5.2 498 .68 4100 270 122 1.6 800 8.0
SEPT.

2940 5 6.5 494 .68 4070 268 117 1.7 729 7.3
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SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(ONCE-DAILY MEASUREMENT)

ocT NOV DEC JAN FEB MAR APR MAY JUN AUG SEP
788 751 - - 756 759 728 389 - 173 733
779 762 723 713 - - 72t 369 291 760 T46
785 - 725 723 765 759 716 380 284 - 726
169 749 719 732 762 759 738 - 394 741 T4h
769 767 726 - 764 767 - 386 353 - 739 749

-— 767 Tte 739 758 762 - 358 - -— 749 751
783 761 - 728 768 - 708 396 - 460 749 -
792 743 -— 724 770 762 701 406 - 531 753 746
784 742 7 T48 - - 657 390 680 498 760 T42
794 - T4 753 167 769 650 - 403 583 - 749
783 673 716 T46 162 176 621 - 346 577 753 176
782 683 T4 d 754 174 584 356 345 610 758 814

- 713 - 735 754 763 - 324 352 - 159 832

- 733 - T4t - - 5t1 385 370 632 756 -
770 721 - 742 758 765 497 399 - 697 765 736
T64 720 727 746 - - 514 388 378 691 - 761
763 - 722 748 760 763 543 390 420 705 -- 739
760 700 137 747 762 761 500 - 404 659 T47 756
758 696 733 - 758 773 52t -- 407 696 753 738

- 703 728 684 756 752 - 375 444 b 743 739
754 709 733 747 760 716 472 3t6 436 - 758 -
758 710 -- 758 751 77 461 338 il 651 - 700
751 718 - 745 - - 4t 296 464 702 - 747
754 TiL 126 631 756 682 464 297 480 693 - 721
732 713 123 739 T66 668 353 - 514 640 759 737
745 710 725 - 745 670 383 312 466 684 758 713

- Tia 725 T62 139 716 - 328 435 - 737 727
152 122 125 742 753 693 396 -— 461 701 752 -
746 - - -~ - 722 352 357 - 719 T46 720
743 723 758 - - 379 371 410 77 T48 725
762 - 126 T47 - - - 37t - 721 - -
766 723 - 734 - - 542 361 il 617 - T44



MONTH 1 2
OCTOBER.. 14 13
NOVEMBER. 9 9
DECEMBER. -- 2
JANUARY.. — 1
FEBRUARY. -

1
MARCHe o0 3 --

APRILss.s 9 7
MAY.eneos 14 la
JUNEvssws == 16

JULYeeess 19 20
AUGUST ... 21 21
SEPTEMBER 18 17

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT,

(METHDDS OF ANALYSI

DATE TIME (

OCY 21+ 1968 1325
NOV 21.. . 0930
JAN 22, 1969 1250
FEB l4eeuaecs 1240
MAR l4...... 1250

APR 16evenes 1145

20

17

s

SEP 12esacas 1545 1
SEP 29ec.es. 1340 1

TEMPERATURE (°C) OF

By

20 19

09261000

-- 19
20 20

16 16

GREEN RIVER BASIN

(ONCE-DAILY MEASUREMENT)

10 11 12

-
[

10 10 11
18 18 17
20 21 20

16 18 16

13

BOTYOM WITHDRAWAL TUBE €,

(CFS)

3320
2720
4840
4540
4500

7370
11500
5280
2880
2460

3210
3050

Ve

VISUAL ACCUMULATION TUBE Wi

(MG/L)
116
64
743

253
211

1180
1930
283
651
150

1960
117

SUSPENDED
CONCEN- SEDIMENT PERCENT FINER THAN THE SIZE (IN MILLIMETERS) INDICATED
DISCHARGE TRATION DISCHARGE
(TONS/DAY).002 .004 .O00B

1040

Day

15 16 17 18 19

11

10
14

19

16

10
14
17
i8

16

10

15 --
17 le

21 19

15 15

E]
6
i

10
19
19

19
15

20

6
L

21
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22 23 24

~&o
[l
i

15 L4
16 15

21 20

15 15

14
17
18

15

25

G-

wenN

WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

12
15
20

18
15

27 28 29

ES
® N w

== 12 13

16 16 -~

19 18 18

WATER YEAR DCTOBER 1968 TO SEPTEMBER 1969

CHEMICALLY DISPERSED N, IN NATIVE WATER P,
IN DISTILLED WATER)

«0l6

PARTICLE SIZE

031 .062

.125

58

50

»250 ,500

100

100

PIP

1.00

21

ET

2.

AVER-
AGE

1t

S» SIEVE

00

METHOD
oF
ANALY~

SIs
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MEAN
DISCHARGE

[:1:34 (CFS)
1 2650
2 2520
3 2690
“ 2530
5 2600
] 2640
7 2410
8 2370
9 2460
10 2700
11 2870
12 2970
13 3080
14 3080
15 3160
16 3160
17 3170
18 3170
19 3240
20 3340
21 3310
22 3270
23 3320
24 3260
25 2990
26 3300
27 3290
28 2490
29 2810
30 2800
31 2830

TOTAL 90480

MEAN
DISCHARGE

Day (CFS})
1 2700
2 2140
3 2590
4 2550
5 2140
& 2350
7 2560
8 3110
9 3020
10 3020
11 3150
12 3040
13 3120
14 3030
15 3370
16 2890
17 3440
18 4060
19 4570
20 4040
21 4160
22 4810
23 4760
24 4610
25 4870
26 4710
27 4780
28 4490
29 €540
30 4570
31 “600

TOTAL 112190

DAILY SUSPENDED SEOIMENT,

OCTOBER
MEAN
CONCEN-

TRATION
(MG/L}

JANUARY

MEAN

CONCEN-
TRATION

(MG/L)}

133
143
153
120

86

53
87
121
94
67

593

607
620
491

233
104

GREEN RIVER BASIN
09261000 GREEN RIVER NEAR JENSEN, UTAH--Contimued

WATER YEAR OCTOBER 1968 7O SEPTEMBER 1969

NOVEMBER DECEMBER
MEAN MEAN

MEAN CONCEN- MEAN CONCEN-

LCAD DISCHARGE TRATION LOAD DISCHARGE TRATION
(TONS) (CFS} (MG/L) (TONS) {CFsS) (MG/L)
952 2640 b4 456 3290 T4
184 2230 50 301 3050 63
256 . 2720 37 272 2540 42
294 2720 24 176 3040 21
309 2850 23 339 3110 24
314 2870 63 488 3070 26
293 2880 45 350 3280 26
288 2520 27 184 3330 27
299 2850 39 300 3360 27
773 2830 51 390 3360 30
721 2720 62 455 3570 33
542 2740 46 340 3160 T6
565 2860 29 224 3300 119
466 2830 66 504 2900 162
375 3180 103 884 3210 205
273 3080 103 857 3180 249
565 3290 104 924 3310 216
856 3200 104 899 2720 184
927 3060 109 901 2610 146
1010 3530 115 1100 2650 109
1050 3270 67 592 2590 97
839 3680 133 1320 2900 85
645 3430 102 945 2790 73
440 3640 70 688 2900 61
226 3740 38 384 3170 49
249 3690 80 797 3000 40
240 3450 121 1130 2890 32
182 2660 109 783 2350 59
425 3310 7 887 2360 86
643 3310 86 769 2500 112
565 -- -- -- 2610 122
15864 91780 - 18619 92100 -—
FEBRUARY MARCH

MEAN MEAN

ME AN CONCEN~ HEAN CONCEN-

LCAD DISCHARGE TRATION LOAD DISCHARGE TRATION
C(TONS )} (CFS} (MG/L) (TONS}) (CFS) (MG/L)
970 4680 253 3200 4870 325
826 4650 402 5050 4900 341
1070 4600 550 6830 4890 356
826 4500 318 3860 4880 215
636 4460 280 3370 4790 T4
336 4450 242 2910 4840 118
601 4460 397 4780 4850 161
1020 4350 386 4530 4740 205
766 4530 374 4570 4540 248
546 4550 362 4450 4570 292
970 4490 311 37170 4580 291
1320 4220 260 2960 4800 309
1740 4510 256 3120 4600 298
1680 4480 253 3060 4500 296
2530 4460 263 3170 3270 204
2120 4850 273 3570 1980 103
2480 4860 283 3710 1690 84
3€20 4840 315 4120 1570 106
4850 4880 353 4650 2010 295
4970 5020 250 3390 2120 376
7880 5170 147 2050 2250 469
10400 5160 247 3440 2500 T4l
8890 5140 348 4830 2970 1580
7220 5130 448 6210 3060 1820
7480 5130 472 6540 3140 2410
7720 5360 495 7160 2850 2400
8000 5110 402 5550 2870 2410
5950 4830 309 4030 3160 1760
4440 - - - 5680 2380
2870 - —-— - 5400 2300
1290 - -- - 7150 2670

105517 132870 - 118880 120020

LOAD
{TONS)

657

419
324

374
548
756
860

21253

LOAD
(TONS)

4270
4510
4700
2830

957

281660



GREEN RIVER BASIN
09261000 GREEN RIVER NEAR JENSEN, UTAH-~--Continued

DAILY SUSPENDEO SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

APRIL MAY JUNE
MEAN MEAN MEAN
MEAN CDNCEN~- MEAN CONCEN- MEAN CONCEN~
DISCHARGE TRATION LCAD DISCHARGE TRAT]ON LOAD DI SCHARGE TRATION LOAD
Day {CFs) (MG/L) (TONS) (CFs) (MG/L) (TONS) {CFs) {MG/LY (TONS)
1 7430 2740 55000 6380 87 1500 10200 574 15800
2 7200 2670 51900 7650 784 16200 9450 537 13700
3 7310 2710 53500 9300 T41 18600 9090 440 10800
4 7840 3500 74100 10500 716 20300 8240 274 6100
5 8210 1490 33¢00 11500 702 21800 7340 200 3960
) 8130 1480 32500 12200 692 22800 6920 180 3360
7 8390 1610 36500 12900 675 23500 6180 160 2670
8 9180 2120 52500 13600 776 28500 6360 5080 87200
9 9820 2530 67100 14400 887 34500 6960 8510 160000
10 8550 1740 40200 12700 831 28500 6520 5000 88000
11 6100 820 13500 12300 813 27000 6210 2390 40100
12 6950 2130 40000 11300 770 23500 5700 572 8800
13 7330 3080 61000 12200 804 26500 4960 321 4300
14 7250 3010 58900 13100 876 31000 5120 282 3900
15 7840 2730 57800 13500 878 32000 5040 272 3700
16 8160 2450 54000 13000 798 28000 4960 254 3400
17 9190 5400 134C00 11600 718 22500 4730 211 2690
18 8160 2450 54000 11200 694 21000 6500 1110 19500
19 6030 1010 16400 10300 665 18500 8050 1060 23000
20 6370 1130 19400 11600 718 22500 8550 953 22000
21 5730 905 14000 11400 715 22000 6410 867 15000
22 8050 828 18000 12400 478 16000 6750 1020 18600
23 8440 834 15000 12500 474 16000 1220 1280 25000
26 10700 2040 58900 12300 512 17000 7060 1210 23100
25 10800 2060 60100 11800 565 18000 7710 1560 32500
26 12300 3700 123000 10900 680 20000 10400 4270 120000
27 11100 2300 68900 11600 702 22000 8890 3870 92900
28 9070 878 21500 11500 694 22300 8260 2710 60600
29 7180 144 2790 12300 687 22800 7820 1540 32500
30 7170 139 2690 12800 671 23200 7450 378 7600
31 - -— -= 11700 639 20200 - - -
TOTAL 245980 - 1394180 362830 - 688200 215050 - 950580
JuLy AYGUST SEPTEMBER
MEAN MEAN MEAN
ME AN CONCEN- MEAN CONCEN- MEAN CONCEN~
DISCHARGE TRATION LOAO DISCHARGE TRATION LOAD DISCHARGE TRATION LOAD
0AY {CFS} MG/ ) {TONS ) {CFS) MG/L) (TONS) (CFS) MG/L) (TONS)
1 6970 388 7300 3780 1960 20000 2950 80 637
2 5630 431 6550 3960 1440 15400 2860 75 579
3 5840 425 6700 5210 483 6790 3000 49 397
4 5710 376 5800 5020 457 6190 3160 53 452
5 5400 357 5200 4950 441 5890 4190 65 735
6 5120 221 3060 4650 398 5000 4490 231 2800
7 4990 186 2510 4670 238 3000 3750 148 1500
8 5100 290 3990 4760 68 874 3620 138 1350
9 5110 297 4100 4730 T2 920 3380 439 4010
10 4570 235 2900 4720 71 905 3650 720 7100
11 46420 230 2740 4290 55 637 3380 1440 13100
12 4220 206 2350 4480 116 1400 3360 2150 19500
13 4540 241 2950 4320 99 1150 3210 1730 15000
14 4250 166 1900 4530 64 783 3480 2340 22000
15 4470 204 2460 4660 43 541 2860 337 2600
16 4590 242 3000 3570 62 598 2640 158 1130
17 4280 208 2400 2990 81 654 2910 165 1300
18 3840 202 2090 3250 102 895 3130 120 1010
19 4010 203 2200 3330 82 737 3220 83 722
20 3540 214 2050 3240 61 534 3700 150 1500
21 3460 217 2030 3190 639 5500 3.110 119 999
22 3760 1040 10600 3070 142 1180 2890 231 1800
23 4100 1220 13500 2940 138 1100 3370 212 1930
24 4220 1320 15000 3330 139 1250 3900 199 2100
25 3780 333 3400 3180 140 1200 3800 282 2890
26 3580 279 2700 3240 90 787 3800 361 3700
27 3240 200 1750 3280 40 354 3740 274 2770
28 2900 153 1200 2760 40 298 3650 187 1840
29 3280 203 1800 2250 40 243 3330 100 899
30 3250 199 1750 2190 37 219 3690 95 946
31 4130 3720 41500 2600 71 498 - - -
TOTAL 136300 - 167480 117140 -— 85527 102220 - 117296
TOTAL D1SCHARGE FOR YEAR (CFS-DAYS}) 1818960

TOTAL LUOAO FOR YEAR (TONS) 3965056
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LOCATION, ——Lat 40°12'57", long 109°47'05", in SE}SE} sec.17, T.3 S., R.2 E,, Uintah Meridian, Uintah County,
at gaging station 0,2 mile downstream from Uinta River, 1.2 miles southeast of Randlett, and 6,5 miles south-
east of Fort Duchesne.

DRAINAGE AREA, --3,920 sq mi, approximately.

PERIOD OF RECORD, --Chemical analyses: December 1950 to September 1951, No r 1956 to S 1969,

Water temperatures: December 1950 to September 1951, November 1956 to September 1969,
EXTREMES. --1968-69:
Dissolved solids: MaXimum, 1,790 mg/l Aug, 11-12; minimum, 258 mg/1 May 19-24.
Hardness: Maximum, 700 mg/l1 Aug. 11-12, 13-31; minimum, 152 mg/1 May 19-24,
Specific conductance: Maximum daily, 2,530 micromhos Aug. 28; minimum daily, 384 micromhos May 23
Water temperatures: Maximum, 23.0°C Aug. 4; minimum, freezing point on many days during November to March.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

SODIUM
PLUS
MAG- PO~ PO~
MEAN CAL- NE- TAS- TAS- BICAR- CAR=- CHLO-
OIS- SILICA Cium stuM SODIUM Sium SIUM BONATE  BONATE. SULFATE  RIDE
CHARGE  (5102) (Ca) (MG} (NA) (K} (NA4K)  (HCO3)  {CO3) (504) Ly
LATE (CFS) (Me/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)}  (MG/L)  (MG/L)  (MG/L}  (MG/L)
ucr.
01-11 258 - - - -- -- 239 344 Q T14 90
12-27 372 - - - - 213 348 o] 621 17
28-31 300 -- - - - - 202 350 0 599 78
NOV.
c1-03 318 -- - - - -— 234 360 [ 100 89
04-30 475 - - - - - l61 338 0 417 62
DEL.
01-07 536 -- -- - -~ - 150 324 0 428 58
08-28 637 - - - -~ -- 101 212 0 295 41
2931 657 -- - - - -- 75 254 0 222 32
JAN.
c1-09 741 -- - - - -~ 80 265 0 194 31
10-21 678 -- - - -— 87 251 0 271 46
22-25 645 -- - -- - 121 250 0 455 71
26-31 630 -- -- - - - 98 287 [} 261 46
FEB.
0120 626 -- - - - -- 80 261 0 226 38
¢1-25 T34 -- - - - - 69 234 0 229 36
26-28 817 - - - -—- -- 188 252 ° 610 101
MAK.
G1-31 846 - - - - - 115 294 0 338 56
APH.
01-03 1233 -- - - - -- 97 2712 0 261 52
O4-11 940 -- - - - 93 272 L] 254 45
12-15 1178 - - -~ 80 251 [ 223 38
1o-17 1410 - - - 154 301 0 452 60
16=22 990 -~ -- -- 96 279 0 271 45
23-30 1327 -- - -— - - 71 244 o 196 33
MAY
01-97 1466 - -- - -- -- 66 228 0 175 31
Og-11 2152 -- - -~ - 49 199 [ 124 22
12-18 3176 -- - -- -- 38 169 0 96 18
19-24 4240 - - - - -- 29 141 0 80 12
25-31 3681 - -- - -- - 33 142 0 90 14
JUNE
01-02 2610 -- - - -~ - 40 174 o 108 22
03-10 1769 -- - -- -- - 59 198 0 173 30
1-16 L1452 == - il - - 75 233 0 210 36
17.00 5030 - - - - - 197 251 0 560 110
18-19 5205 -- - - -- -- 79 205 0 253 49
20-26 2827 -~ - - -- - 46 164 [ 144 28
27-39 1735 - - - - - 69 221 0 199 39
JuLy
01-03 800 -— - — -- - 101 260 0 285 55
04-05 434 - - - - - 135 283 [ 388 73
06-08 345 - - - -- -- 161 304 0 475 89
09~31 190 - - - -- - 244 335 0 658 132
AUG.
01-10 157 - - - -- - 253 333 0 720 125
11-12 172 - - - -- - 300 362 [} 825 140
13-31 140 - - - -- - 274 351 0 790 132
SEPT.
01-30 168 - - - -- - 263 346 0 748 120
WTD. AVus - - - - - - 89 233 o 256 42
TiMe
WTD. AVG. 889 - - - -- - 145 286 0 418 67
TUNS
PER DAY -= - - - -- - 214 559 0 615 101
ANALYSES DF ADDITIONAL SAMPLES
ng;... AT10 10 68 41 88 2.0 -~ 224 0 219 “6
MAR.
2:... A978 13 79 58 1ns 4.6 -- 311 0 368 50
JUNE
1le.- Als4C 1 66 41 86 3.1 - 251 0 244 42
JuLY
30.0s A150 15 136 196 270 4.4 - 342 0 777 155
Ag‘z’... Al3g 14 120 81 264 4.4 - 304 0 675 135
SEPT.
26ees A150 12 128 92 255 4ol - 348 Q 765 140

A DISCHARGE AT TIME OF SAMPLING.
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09302000 DUCHESNE RIVER NEAR RANDLETT, UTAH--Continued

Period of record:

Dissolved solids: Maximum, 3,330 mg/l Aug, 1-6, 9-26, 29, 30, 1961; minimum, 209 mg/l June 22-24, 1965,

Hardness (1956-69): Haxlmum 1,020 mg/l May 1- 15 1959; minimum, 133 mg/l June 22-24, 1965,

Specific conductance (1950—51 )956-60 1961-69) : Iaximum daily, 4,490 micromhos Aug. 24, 1960; minimum
daily, 291 micromhos May 29, 1951,

Wateritzmperntures: Maxinmum, 27.0°C July 15, 1968; minimum, freezing point on many days during winter
periods,

REMARKS. ~-Additional samples were collected for more comprehensive definition of water quality at this station.
Maximum observed during water year: Hardness, 775 mg/l1 July 30; water temperature, 28.0°C Aug. 22. Daily
water temperatures are usually taken earlier in the day than those reported as "maximum observed during water

year”,
CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
O1s-
SOLVED 018~ 01s- NON- SODIUM SPECI~
SOL1DS SOLVED SOLVED CAR~- AD- Fic
FLUO~ [RES1~ SQLIDS SGL10S HARD- BUNATE SORP- CONO-
R1DE NITRATE DUE AT (TONS (TONS NESS HARD- TION UCTANCE PH
tF) INO2) 180 ¢) PER PER (CAsMG) NESS RATID (MICRO-
DATE (MG/L) (MG/L) MG/ AC-FT) vav) {MG/1) tMG/LY MHOS) (UNLTS)
ocT.
01-11 - - 1430 1.94 996 637 350 4.1 1880 7.6
12-27 - - 1250 1.70 1260 576 291 3.9 1690 8.0
28-31 - - 1240 1.69 1000 582 295 3.6 1670 8.0
NOV.
01-03 - it 1400 1.96 1200 640 345 4.0 1880 8.0
04-39 - - 1040 1.41 1330 510 233 3.1 1440 8.1
UVEC.
0L-07 - 957 L.3¢ 1399 466 200 3.0 1310 8.0
08-28 - 727 .99 1250 376 153 2.3 1060 7.9
29-31 - - 576 .78 1280 320 e i.8 866 T.9
JAN.
01-09 - 511 »69 1020 288 71 2.D 780 7.9
10-21 631 .86 1160 364 158 2.0 997 7.9
22-25 1220 1.39 1780 515 310 2.3 137¢ 7.9
26-31 - - 656 -89 1120 358 123 2.3 965 8.1
FEB.
c1-22 - b 587 »8C 392 328 L4 1.9 878 8.1
21-25 598 +81 1190 332 140 1.6 905 8.0
26-28 - - 1290 1.75 2850 575 368 3.4 1690 7.9
MAR.
0l-31 - - 8450 1.16 1540 422 181 2.4 1210 8.0
APR.
01-03 - - 701 .95 2330 358 135 2.2 1p2¢ 7.6
04-11 670 «91 1700 350 127 2.2 997 7.9
12-15 610 .83 194¢C 316 110 2.0 897 7.9
l6~17 - 1040 1.4l 3960 466 2le 3.1 L42¢C 7.9
18-22 - 661 «9C 1770 365 136 2.2 1000 8.0
23-30 - - 547 T4 1960 296 96 1.8 823 8.0
MAY
oL-07 - 496 .67 1960 270 83 1.7 761 7.7
08-11 384 .52 2230 216 53 1.5 607 7.7
12-18 314 43 2690 182 43 1.2 492 7.7
19-24 258 +35 2950 152 36 1.0 410 7.8
25-31 275 .37 2730 158 42 1.1 435 7.7
JUNE
01-02 - - 347 a7 2450 200 57 1.2 525 7.7
424 58 2030 256 9% L.e 708 743
568 -77 2230 298 107 1.9 843 7.9
1270 1.73 17200 515 309 3.8 1690 8.1
656 .89 9220 328 160 1.9 953 7.9
20-26 405 +55 3090 224 9n 1.3 613 8.1
27-30 - - 593 .81 2780 242 nt 1.8 817 8.1
JuLy
01-03 - - 734 L.00 1590 368 155 2.3 1060 T.5
N4-~05 941 1.28 1100 4645 213 2.8 1320 7.5
C6-08 1150 1.56 1070 520 271 3.1 1560 7.7
09-31 - - 1480 2,01 759 615 340 4e3 1970 7.6
AUG.
ci-1o - 1570 2.14 666 650 377 4.3 2070 B.l
11-12 - 1790 2443 831 700 403 4.9 2320 8.0
13-31 - - 1700 2.31 643 700 412 4.5 2220 842
SEPT,
21-30 - - 1670 2.27 758 660 376 44 2020 8.0
RTD. AVG. - - 638 .87 1530 322 133 - 921 7.9
TIME
WT0. avG. - - 961 1.35 - 448 214 2.8 1320 Te9
TUNS
PER DAY - - - - - - - - - -
ANALYSES OF ADDIT IONAL SAMPLES
.5 2.1 658 «89 1260 338 154 2.1 964 8.0
-8 1.2 870 1.18 2300 436 i81 2.4 1230 8.0
Lleoso -7 .9 662 .90 2930 335 129 2.0 963 7.9
JuLy
30440 - - 1680 2.22 680 775 495 4.2 2170 7.8
AUG.
22400 9 .6 1490 1.93 559 632 383 4.2 2010 7.6
SEPT.

2644 s .9 1600 2.14 648 700 415 4.2 2110 7.5



118

o
>
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b

ocT

1700
1760
1800
1830
1920

1840
1890
1890
1980
2000

1990
1920
1950
1570
1580

1670
1550
1550
1570
1550

1560
1590
1650
1680
1640

1700
1710
L760
1800
1800
1870

1750

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(ONCE-DAILY MEASUREMENT)

NOV

1900
1890
1840
1580
1500

1500
1470
1480
1480
1480

1400
1420
1400
1410
1400

1430
1480
1420
1440
1510

1520
1410
1350

1450
1370
1350
1430

1390
1310

1480

GREEN RIVER BASIN
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1140
1050

983

952
1170
1200

1150
1080
1160
1140
1110
1060
1100
1060

939
755

1100

1020

1050
1260
1450
1310
16450

1080
1000
966
1010
811

963

FEB

852
903
955
935
953

866
825
816
866
8BB4

863
838
855
812
861
B840
872
838

1080

1020

997
1000
1060
1320
1410

1390
1400
1360
1230
1240

1260
1230
L1210
1120
1020
1000

1210

APR

997
1030
1030

977

993

1010
977

9%0
1050

1010
898
898
880
899

1590
1240
1090
1040
1030

1040
939
880
737
756

798
7T
846
872
%01

968

456
431
428
433
436
430

538

JUN

“64
586
602
654
686

T4

713
733
176
846
918

763

JuL

963
1090
1130
1270
1360

1460
1560
1660
1690

1750
2070
1900
1910
2060

AUG

1860
1840
2070
2140
2000

1990
2120
2120
2290
2270

2300
2350
1970
2290
2460

2500
2490
2320
1890
1850

1970
1880
2000
2100
2240

2290
2310
2530
2320
2390
2180

2170



MONTH

OCTOBER..
NOVEMBER,
DECEMBER.

JANUARY..
FEBRUARY.
MARCHesan

AUGUST. ..
SEPTEMBER
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09302000

GREEN RIVER BASIN

DUCBESNE RIVER NEAR RANDLETT, UTAH--Continued

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
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120 GREEN RIVER BASIN
09306500 WHITE RIVER NEAR WATSON, UTAH

LOCATION, —-Lat 39°59', long 109°11', in sec.2, T.10 5., R.24 E., Uintah County, at bridge on State Highway 45,
350 ft upstream from gaging station, about 1 mile downstream from Evacuation Creek, and 7 miles north of
Watson,

DRAINAGE AREA,--4,020 sq mi, approximately.

PERIOD OF RECORD. --Chemical analyses: December 1950 to September 1969.

Water temperatures: December 1950 to September 1969.

EXTREMES, --1968-69:

Dissolved solids: Maximum, 1,020 mg/1 Sept. 11-12; minimum, 242 mg/1 June 1-5.
Hardness: Maximum, 518 mg/l Aug. 5; minimum, 125 mg/1 Mar, 4.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TD SEPTEMBER 1969

SODTuUM
pLUS
MAG- pO- PO~

MEAN CAL- NE- Tas- TAS- BICAR- CAR- CHLO-
0rS- SILICA crum Stym  SODIUM StuM STUM BONATE  BONATE SULFATE  RIDE
CHARGE  (SI02) tcay (NG) (NA) ) (NA+K)  (MCD3)  (CO3) {504} tcw)

(CFS) (NG/L)  (MG/L)  (MG/L)  {NG/L)  (MG/L)  (NG/L)  (MG/L}  (MG/L)  (MG/L)  (MG/L)
373 - - - -- -- 54 228 0 158 30
%40 - - — - -- 59 220 0 162 30
399 -- - - -— -- 64 232 0 175 31
385 - - - -- - 64 202 0 188 35
408 - - - -- 80 261 0 211 46
427 - — - - 65 222 0 177 34
426 - -- - -- -- 58 240 0 167 41
382 - - - - - 65 225 0 158 38
345 - - - - -— 49 224 0 134 40
352 - - - -- 121 208 25 233 120
150 -- -- - -- - 79 212 0 172 50
150 - - - - - 75 234 0 193 39
150 - - - -- 35 137 0 60 18
461 - - - - 83 241 [ 206 47
1000 - - -- -- 89 186 8 363 92
173 _ - - - - 76 196 0 251 36
651 — - - -- - 10 224 [ 200 40
722 - - - -= 45 204 0 143 24
790 - -- - B 86 215 0 192 45
788 -- - -- -- 55 208 0 151 33
1342 -- -- - - 32 178 0 97 16
1247 - - - -- - 32 177 0 93 16
1250 - - - - 32 188 0 80 17
1988 - - - - - 23 156 0 57 14
1660 - - - -- - 29 167 [ 56 14
1116 -— - - -- 32 182 0 73 16
1139 - - -— -- 52 223 0 110 26
1042 — - - - 42 220 0 100 18
1570 - - - - 76 214 o 142 48
1372 - - - -- -- 36 196 0 98 16
1042 - -- -— -- -- 28 1m 0 77 19
768 - — - - 34 189 0 90 22
422 - -- - - 57 218 0 131 37
418 - - - - 107 298 0 303 40
556 -- - -- - A5 255 0 171 35
356 - - - -- 60 242 0 157 32
490 - - -—- -- -- 16 250 0 193 35
435 - - - -- - 68 257 [ 167 30
419 - - -— -— - 88 218 0 450 32
361 — - - -- -- 65 249 0 162 29
465 - - - - 113 279 o 218 83
403 - - - -- - 63 248 0 168 27
414 - -- - - -— 55 235 0 155 30
446 -- - -- -- 64 232 5 190 41
say - - - 117 226 0 153 154
909 -- - -- 137 260 0 385 128
471 - -- - 34 240 o 160 39
630 - -- - 1m 212 0 299 152
548 -- — - 67 232 o 159 44
434 - - - 49 204 4 137 27
WTO. AVG. -- - - - -- - 50 203 0 128 10

TIME
WT0. AVG. 665 - - - -- -- 60 219 1 156 36
TONS
PER DAY - - - - - -- 88 157 1 225 52
ANALYSES OF ADDITIUNAL SAMPLES
DEC.

A450 13 66 31 62 1.3 - 220 [ 183 35
A908 8.3 71 22 80 3.8 - 163 o 256 3t
All40 11 54 18 36 z.1 - 196 0 96 18
A48 14 68 25 72 4.0 -— 250 0 186 34
A419 15 7 EX4 53 3.2 -- 257 o 190 25
Asse 13 56 29 46 2.3 - 27 0 139 24

A DISCHARGE AT TIME OF SAMPLING.



GREEN RIVER BASIN

03306500 WHITE RIVER NEAR WATSON, UTAH--Continued

EXTREMES. --1968-69:--Continued

Specific conductance:
Water temperatures:

Period of record:
Dissolved solids (1950-54, 1955-69):
Maximum, 1,410 mg/l Aug. 4, 1955; minimum, 125 mg/l Mar. 4, 1969.
Maximum dli%y, 4,450 micromhos Aug. 4, 1955; minimum daily, 316 micromhos June 27, 1968.

Hardness (1954-69):
Specific conductance:
Water temperatures:

PER DAY

DEC.
17...

MAR,
26400

JUNE

FLUD-

RIDE
F)

(
(MG7L)

Maximum daily, 1,480 micromhos Sept.
Maximum, 26.0°C

Maximum, 31,0°C

Maximum, 2,380 mg/l July 21, 1966; minimum, 209 mg/l May 23-31, 1964.

CHEMICAL ANALYSES: WATER

NITRATE
(NO3)
MG/L)

DIS-
SOLVED o1s-
SOLIDS SOLVED
(RESI- SOLIDS
DUE AT {TONS
180 C} PER
(MG/L) AC-FT)
471 54
457 .66
482 .66
563 .74
623 «A5
517 .70
583 79
253 #34
502 68
786 1.07
519 «T1
561 .75
250 36
591 +80
984 1,34
516 +84
582 <19
450 61
648 .88
456 .63
333 «45
328 45
317 .63
249 .36
242 .33
282 »38
392 »53
365 »50
488 66
336 46
329 65
357 49
439 60
116 1.06
530 .72
486 .66
556 .76
510 69
952 1.29
508 «69
717 .98
509 .69
499 67
572 .78
6956 .95
1020 1.39
512 +70
924 1.26
512 +70
437 <59
408 +55
465 .63
ANALYSES
516 .70
585 + 80
355 +48
522 .71
545 T4
445 bl

YEAR OCTOBER 1968 TO SEPTEMBER 1969

01S5-
SOLVED
soLIns
(TONS

PER

0AY)

474
555

519
564
685
596
671
261
468
T47
490

530

627
1430
1090

660

617

HARD-
NESS

(CA, MG)
(MG/L}

276
264

276

272
326
274
302

262

275
360
252

284
125
298
480
308

296
252
324
254

196

192
156

153
178
221
219

207

185
206
244
384
252
275
290

280
518
272

279

217
316
308
496
273
458
272
2648
233

262

OF ADDITIONAL SAMPLES

291
268
206
271
328

NON-

CAR~-
BONATE
HARD-
NESS
(MG/L)

89
34

36
125
110

92
105

78

111

45
L1

117

SODIUM

AD-
SORP~
TION
RATIO

.4
.6

i
CrwPrEO O

SPECI-

FIC
COND-

UCTANCE
{MICRO~

MHOS )

707
717

737

8ol

826
389
887
1350
892

843
662
953
694
498
492

485
382

378
443

550
741
509

455
511
678
1080
808
740
828
782
1210
765
1070
757
733

1090
1620
1330
794
6617
623

731

853
536
780

795

11; minimum daily, 327 micromhos May 29,
Aug. 3; minimum, freezing point on many days during winter months.

PH

(UNITS)

® o ®~ -

oD R DDO®
OWmm-NNWN ODO~D

@
o

i
4

7.6

121

Aug. 8, 1954; minimum, freezing point on many days during winter periods.
REMARKS. --Additional samples were collected for more comprehensive definition of water quality at this station.



GREEN RIVER BASIN
09306500 WHITE RIVER NEAR WATSON, UTAH--Continued

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1968 TO SSPTEMBER 1969
(ONCE-DAILY MEASUREMENT)

DAY

mLhwne

ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
689 729 705 - - 828 %67 508 361 417 828 752
T21 739 883 - - 827 983 517 3712 426 782 715
697 725 1080 - - 823 870 480 an 452 751 709
T13 743 875 - - 389 906 435 384 499 743 7122
T15 786 880 - - 815 853 384 406 508 1210 719
701 731 835 - - 832 853 424 €22 479 810 176
Ti4 B13 - - 959 B31 395 426 517 761 944
715 715 - - 858 807 385 412 496 136 731
732 721 778 - 765 9865 785 402 436 523 Té4 1290
732 705 832 - - 893 758 407 490 556 756 883
1586 784 754 - - 873 795 404 464 630 - 1480
735 752 124 had - 1010 793 373 Bl1 - 160 1370

- 731 732 - == 944 T46 379 544 615 779 904
796 721 - - 1190 B71 664 395 536 685 1270 886

i 682 - - - - 660 365 523 723 866 791
664 728 -— el - - 953 377 629 T41 803 810
583 732 - - - 878 683 372 716 T16 798 876
688 752 T67 - - 793 709 EXed 644 726 820 710
730 743 BOL - - 758 761 399 593 890 801 691
702 Ti4 621 - - 856 657 357 550 1100 750 679
811 Tl9 927 - 850 832 649 361 552 1260 742 873
b84 722 - - it 9971 519 428 564 787 773 1330
701 736 785 - - 1350 526 376 539 829 738 a8l
701 722 855 - - 878 479 408 577 T1le 134 708
688 735 - - - T80 456 371 877 725 674 663
689 712 - - BOL 805 435 378 605 759 768 656
595 197 - - - 830 -- 370 561 746 703 657
715 - -— - 753 871 471 353 540 725 699 870
778 859 - - - 941 497 327 509 750 695 691
597 694 -= - - 1020 507 - 437 780 7165 660
751 - - - - 1010 - 338 - 875 779 -
mn7 739 - - - 878 709 394 521 688 194 834



12.0

07.0
06.0

07.0
06.0
07.0
06,0
07.0
09.0

09.0

Nov

09.0
07.0
07.0
07.0
04.0

05.0
03.0
02.0
04.0
04.0

06.0
05.0
04.0
04.0
04.0

06.0
04.0
03.0
04.0
04,0

04.0
03.0
06.0
03.0
01l.0

02.0
04.0

00.0
00.0

04.0

GREEN RIVER BASIN

09308500 WHITE RIVER NEAR WATSON, UTAH--Continued

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1988 TO SEPTEMBER 1969

(ONCE-DAILY MEASUREMENT)

MAR

0l.0
00.0
00.0
01.0
00.0

01.0
0l.0
00,0
00.0
01l.0

00,0
00,0
00.0
00.0

0l.0
0l.0
01.0
0l.0

01.0
0l.0
01.0
0l.C
01l.0

0l.0
ol.c
cl.0
03.0
08.0
08.0

01.0

APR

09.0
09.0
09.0
09.0
10.0

10.0
09.0
07.0
09.0
10.0

10.0
09.0
09.0
11.0
11.0

10.0
11.0
10.0
09.0
10.0

12.0
11.0
13.0
13.0
11.0

09.0

08.0
11.0
12.0

MAY

12.0
13.0
12.0
11.0
12.0

11.0
12.0
11.0
12.0
13.0

13.0
13.0
13.0
13.0
12.0

12.0
12.0
12.0
13.0
13.0

13.0
13.0
14.0
16.0
16.0

16.0
15.0
16.0
16.0
13.0

13.0

JUN

12.0
14,0
15.0
15.0
16.0

15.0
16.0
16,0
17.0
16.0

16.0
16.0
16.0
16.0
16.0

16.0
16.0
16.0
16.0
17.0

18.0
17.0
18.0
17.0
14.0

11.0
12.0
15.0
16.0
16.0

15.0

JUuL

18.0
18.0
20.0
18.0
19.0

20.0
18.0
18.0
19.0
19.0

19.0

21.0
22.0
21.0

22.0
21.0
22.0
21.0
20.0

21.0
21.0
22,0
23.0
21.0

20.0
21.0
22,0
22.0
21.0
23.0

20,0

AUG

21.0
22,0
2640
23.0
23.0

23.0
22.0
23.0
20.0
21.0

22.0
21.0
22.0
22.0

21.0
20.0
20.0
19.0
21.0

20.0
21.0
20.0
20.0
21.0

21.0
21,0

SEP

18.0
19.0

17.0
16.0

16.0
15.0
17.0
16.0
17.0

16.C
14.0
14.0
16.0
15.0

14.0
13,0
13.0
1440
14.0

16.0
12.0
11.0
12.0
11.0

11.0
14,0
14,0
12,0
15.0

14,0

123



124 GREEN RIVER BASIN
09314500 PRICE RIVER AT WOODSIDE, UTAH

LOCATION. --Lat 39°15'50", long 110°20°45", in SE} sec.9, T.18 S., R.14 E., Emery County, at gaging station on left
downstream wingwall of old highway bridge, 200 ft downstream from railroad bridge at Woodside, and 22 miles
(revised) upstream from mouth.

DRAINAGE AREA,--1,500 sq mi, approximately.

PERICD OF RECORD, --Chemical analyses: December 1946 to September 1949, February 1951 to September 1969.

Water temperatures: February 1951 to September 1959, November 1961 to September 1963, October 1964 to Septem-
ber 1969,
EXTREMES, --1968-69:
Dissolved solids: Maximum, 4,990 mg/1 Dec. 1-13; minimum, 729 mg/l May 1-7,
Hardness: Maximum, 1,840 mg/l Dec, 1-13; minimum, 310 mg/1 May 1-7.

CHEMICAL ANALYSES, WATER YEAR OCVOBER 1968 TO SEPTEMBER 1969

SoDIuM
PLUS
MAG- PO~ PO~
MEAN CAL- NE- TAS- TAS- BICAR- CAR- CHLO-
DIS- SILICA clum SiumM SODTUM SIuM SIum BONATE BONATE  SULFATE RIDE
CHARGE {s102) (cay {MG) {NA) (x) {NA+K) (HCO3) (C03) (S04) {cLy
DATE {CFS) {M6/1) {M6/1) {MG7L) (MG/L) (MG/L) tMG/L) (MG/L) (MG/L) (MG/L) (MG/L)
OCT.
01-05 146 - - 428 290 o 1600 48
06ase 197 - 830 296 [+] 2800 62
07-09 121 - 603 332 o 2090 52
10-22 85 - - - - 596 344 o 2090 56
23-31 61 - - - - - T22 340 [} 2510 66
NOV.
01-22 64 - - - - - 710 344 ] 500 T0
23-30 48 - b - - - 739 360 [v] 2620 B5
DEC.
01-13 32 - - - - - Ta4 43 ] 2940 B8
14-31 31 - - - - - 598 446 o 2350 7
JAN.
0l-ts 32 - - -- - - 579 464 0 2190 T4
15-17 35 - -— - 361 330 ] 14B0 60
18-24 34 - - - 481 3B8 ] 1880 57
25-31 30 - - - - 619 424 [ 2350 79
FEB.
01-04 31 - - - - - 795 474 0 2800 89
05~25 36 - - - - 620 406 0 2190 &8
26-28 40 Lo - - - - 361 243 o 1210 40
MAR .
01-04 112 - -- - -- - 552 335 [ 2030 T6
05-10 137 - - - - 436 343 ] 1570 55
11-12 186 - - - - 278 323 o 1020 34
13... 167 - - - - 127 308 ] 482 24
14-16 131 - - - - 349 341 0 1310 50
17-22 500 bl - - - 172 268 0 650 27
23-26 168 - - - - 335 266 [} 1140 31
27-29 660 - - - - 249 240 ] 890 30
30-31 280 - - - - - 500 293 o 1800 52
APR.
01-04 398 - -- - - el 380 306 ] 1480 50
Q05-06 550 - - - - 230 313 ] 960 39
07-15 542 - - - - 109 2712 [ 415 22
16-18 369 - - - - 280 309 [ 965 36
19-21 397 - had - - - 166 316 ) 572 32
22-30 686 - - -- - - 1903 291 0 3715 21
MAY
01-07 783 - - - - - 132 300 o 312 18
08-09 1020 - - - - 16l 304 o 550 21
10-12 845 - - - - - 99 299 1] 360 18
13-25 630 - - - - - 105 289 o 385 18
26-31 485 - - it - 112 270 [} 405 18
JUNE
01-09 379 - - - -~ - 150 2716 [} 557 24
10-16 241 - - - - - 220 288 ] 173 3t
17-19 409 - - - - - 244 292 [} 876 34
20-22 261 - - - et - 244 295 ] 851 33
23-25 525 - - - - - 264 283 o 986 35
26-30 249 - - - - - 327 289 o 1150 40
JuLy
01-03 115 -- - - - - 3Tl 287 ] 1340 48
04-19 103 - - - - - 405 264 ) 1470 49
20-25 197 - - - - - 308 260 o 1250 39
26-31 13¢ - - - - - 344 2860 [} 1360 42
AUG.
01-14 96 - - -— - - 396 254 o 1760 47
15-20 162 - - - - - 391 285 0 1700 47
21=24 157 - - - - - 318 257 ] 1340 40
25-29 9% - - - - -- 440 262 ] 1730 51
30-31 1604 - - - - - 228 196 4] 1290 34
SEPT.
01-02 158 - - 308 242 ) 1430 44
03-10 368 - -- 428 278 [ 1730 52
11-14 270 - - 281 243 ] 1330 40
15-21 101 bt - - - - 445 291 ] 1800 56
22400 109 -~ - - - - 182 195 0 1240 32
23-30 81 - - - - - 471 293 0 1810 56
WYD. AVG. - - - - - - 257 288 0 963 34
TIME
WTD. AVG. 225 - - - - - 432 326 ] 1610 51
TONS
PER OAY - - - - - - 156 175 ] 585 20
ANALYSES OF ADDITIONAL SAMPLES
NOV .
13... As0 4.9 208 218 559 TeT - 328 0 2320 62
JAN.
15,00 A35 T.7 180 158 382 6.3 - 344 o 1630 53
APR.
09se AS64 5.1 132 26 108 3.2 - 271 L] 421 20
JULY
09%ue AT5 2.4 149 165 413 T.9 - 235 4] 1110 49
AUG.
13... AlT2 4.1 257 141 386 8,8 - 224 0o 1820 46

A DISCHARGE AT TIME OF SAMPLING.



GREEN RIVER BASIN

09314500 PRICE RIVER AT WOODSIDE, UTAH--Continued

EXTREMES, --1968-69:--Continued

Specific conductance:
ratures:

Water tempe

Period of record:

Specific conductance:
ratures:

Water tempe
periods.

Dissolved solids:

Hardness:

Maximum, 8,220 mg/1 Dec.
Maximum, 3,010 mg/l Dec.

Maximum, 32,0°C

Maximum daily, 5,750 micromhos Dec.

2; minimum daily, 990 micromhos May 4.
Maximum, 26. 0°c July 16, 17; minimum, freezing point on many days during winter periods.

11, 1951; minimum, 592 mg/1 May 21-30, 1952,
11, 1951; minimum, 310 mg/1 May 1-7, 1969,
Maximum daily, 8 540 micromhos Dec. 11, 1951; minlmum daily, 814 micromhos June 1,

July 10, 11, 1954; mxninum freezing point on many days during wxnter

125

1952,

REMARKS, ~-Additional samples were collected for more comprehensive definition of water quality at this station,

WID. AVGs
TIME
WTID. AVG.
TONS
PER DAY

NDV .
13,44
JAN,
15.00
APR.
09+
JuLy
090
AUG .
13...

FLUO-

RIDE
F}

CHEMICAL ANALYSES,

NITRATE
INO3)

t
1MG/L) tNG/L)

DIsS-
SOLVED
SOLIDS
{RESI~
DUE AT
180 C)
tMG/L)

2560
435D
3120
3210
3860

3910
4170

4990
4180

3900
2680
3350
4140

4580
3530
1960

3660
2710
1870
1020

ANALYSES OF ADDITIONAL SAMPLES

3820
273¢c

873
2720

2900

WATER

DIS—
SOLVED
SOLIDS
{TONS

PER
AC-FT)

3,48
5.92
4.26
4.37
5425

5.32
5467

6.79
5.68

4.82
3.53
1.19
3455

3.77

YEAR OCTOBER 1968 TO SEPTEMBER 1969

DIS-
SOLVED
SOLIDS
{TONS

PER

DAY}

1010
2310
1020
137
636

676
540

431
350

1630

2220

2860
2790
1290
1710
1220
1490

1540
3110
1860
1370
1130
1090

617
1690
1060
2270
1320

705

1090
832

793

61%
258
1330
551

1350

LCA,MG)
tMG/L)

1040
1440
1210
1240
1420

1440
1540

1840
1620

1500
1110
1310
1560
1700
1360

730
1300
1040

770
512

1410
1100

438
1050
1220

NON-

CAR~
BONATE
HARD=-
NESS
1MG/L)

802
1200

940
492

8Ll

1040

SODIUM
AD-
SORP-
TION
RATIO

3.3

2.4

2.9

6.5
5.0
2.2
5.5

4D50
3080
1170
3050

3110

PH
TUNITS)

7.9

a®®

NNNN NSNS~
PDEDBDNGCOT NNN

R

7.9

7.8

7.8
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o
>
=3

BN v LN

3240

3260
3410
3640
3770
4030

4400
4370
4320
4390
4420
4260

3700

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(ONCE-DAILY MEASUREMENT)

Nov

4560
4620

5190

4250

09314500 PRICE RIVER AT WOODSIDE, UTAH--Continued

JAN

4130
4140
4010
4100
4080

3970

3990
4050
4090

3990
4640
4150
4140
2700

3120
3340
3500
3690
3850

3940
3690
3240
3750
%020

4300
4950
4500
4530
4040
4320

3970

GREEN RIVER BASIN

FEB

3270

3560

3760

1410

1740
1850
2100
2570
2510

2190
1890
1870
2030
3150
3330

2560

APR
3190

JUN

1230
1230
1270
1360
1390

1450
1490
1500
1630
1740

1610
1660
1680
1770
1830

JuL
2720

AUG

2990
3180
3000
3010
37120

3530
3400
3330
3250
3130

3270
3460
3170
3330
2990

3130
3150
3150
3180
3690

2640
2610
2760
2590
3350

3440
3250
3310
3400
2540
2390

3140

3740

3220



MONTH

OCTOBER. .
NOVEMBER.
DECEMBER.

JANUARY. .
FEBRUARY.
MARCH.. .0

APRILsase
MAY<aos
JUNEaeoos

JULYaeone
AUGUST. ..o
SEPTEMBER

1

GREEN RIVER BASIN

09314500 PRICE RIVER AT WOODSIDE, UTAH--Continued

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(ONCE-DAILY MEASUREMENT)

oo

18
19

20

-

16
18

18
22
18

10

11

-
~0o N=O

21
22
17

-
o=o oown

-0

15
17

o oo

24 23
22 21
16 18

14

-

© Nm=Oo

18
17

21
21
16

DAY

15

- w0

-

13
17

22

16

16

oNno

-

13
18

26
20
16

17 18 19 20

owo

8
16
16
26

14

—

14
16

21
15

12
2
o

-

18
18

21
18
16

-
=N

-

11
21
21

18
14

coo

LT

13
19
22

16

22

O N

13
19
17
21

11

23

ownN

12
18
22

18
12

24

Omw

o

13
16
22
13

25

O~

XS

19
15

23
13

26

on-

o

18
13

21
14

27

17
20
13

28

O~

-

10
18
22

18
14

22
13



128 GREEN RIVER BASIN

09315000 GREEN RIVER AT GREEN RIVER, UTAH
(Irrigation network, pesticide, and radiochemical station)

LOCATION, --Lat 38°59’37", long 110°08'35", in NW]NE} sec.1S, T.21 S., R.16 E., Emery County, at bridge on U.S,
Highways 50 and 6 in town of Green River, 0,7 mile upstream from gaging station.
DRAINAGE AREA,--40,600 sq mi, approximately (at gaging station).
PERIOD OF RECORD, ~-Chemical analyses: August 1928 to September 1969,
Water temperatures: May 1949 to September 1959, October 1964 to September 1969,
Sediment records: MNay 1930 to September 1969,
EXTREMES. ~-1968-69:
Dissolved solids: Maximum, 994 mg/1 Aug. 28-31; minimum, 280 mg/1 June 1-7,
Hardness: Maximum, 530 mg/1 Aug. 28-31; minimum, 173 mg/1 June 1-7.
Specific conductance: Maximum daily, 1,320 micromhos Aug, 30; minimum daily, 415 micromhos May 25.
Water temperatures: Maximm, 22.0°C on several days during June to August; minimum, freezing point on many
days during November to February,
Sediment concentrations: Maximum daily, 23,800 mg/l1 Aug. 30; minimum daily, 22 mg/1 Nov. 3,
Sediment loads: Maximum daily, 360,000 tons Aug. 30; minimum daily, 200 toms Nov,

CHEMICAL ANALYSES, WATER YEAR DCVTOBER 1968 YO SEPTEMBER 1969

SODTUM
PLUS
MAG- PG~ PO~
MEAN CAL~ NE- TAS- TAS- BICAR- CAR- CHLO-
DIS~ SILICA CIum sium SODIUM SIUM SIUM BONATE BONATE SULFATE RIDE
CHARGE  (S102) (ca) (MG} (NA) (K} (NA+K}  (HCD3)  (CD3) (504) tcL)
DATE  {CFS) (MG/L)  (MG/L)  MG/L)}  (MG/L)  (MG/LY  (MG/L}  (MG/L}  (MG/L}  {MG/L)  {MG/L}
ocT.
01-04 3958 6.2 83 «2 -- - 104 216 [ 369 32
05-15 372 5.7 80 42 -- - 103 217 0 354 35
16-31 3889 6.0 T4 39 - - 84 215 0 294 32
NOV,
01-17 3517 6.4 9% 29 -- -- 93 220 0 330 22
18-30 3974 6.7 3 36 - - 8 210 0 295 31
DEC.
01-09 3454 6.4 67 41 - - 84 212 ) 291 30
10-20 3807 5.7 71 35 - -- 76 204 0 267 29
21-31 2940 7.0 7 .3 - -- 83 230 0 302 32
JAN,
01-17 3651 7.1 7 33 -- - 7% 212 0 251 29
18-31 5728 b6 87 3z bl - 73 194 o 248 28
FEB.
01-09 4739 6.1 71 36 - - 78 208 [} 265 32
10-28 5056 5.9 69 33 - -- s 198 o 257 29
MAR .
01-17 6039 5.1 T2 32 - -- 86 211 [ 210 30
18-21 4192 6.1 76 36 - - 86 228 [ 285 29
22-31 5923 7.2 73 37 -- - 112 221 o 332 36
APR,
01-18 10090 7.2 69 30 -- -- 73 215 [ 230 27
19-25 10620 7.4 58 28 -- - 52 02 0 170 20
26-30 15080 9.1 49 19 - - 31 181 o 98 13
MAY
01-05 11680 11 “8 24 -- -- 37 189 0 116 16
06-18 19330 n s1 20 - - 35 183 0 113 14
19-31 18650 9.0 4 16 -- - 31 158 0 92 12
JUNE
01-07 14000 8.3 %2 17 34 146 o 104 13
08-17 9021 8.6 SL 20 43 161 o 141 17
18-19 12100 10 68 32 -- -- 93 196 0 212 42
20-23 12520 9.2 s1 22 - -- wa 165 o 146 18
24-30 11770 9.0 61 22 -- -- 56 175 0 188 18
JuLy
01-04% 9798 9.0 43 20 - - 50 17t ] 133 15
05-31 5221 7.9 56 24 -- - 49 174 o 167 19
AUG.
01-22 579 6.0 77 33 - - 98 207 [ 318 29
23-27 3658 5.7 5 35 -- - 95 210 0 10 30
28-31 4312 T«6 145 41 - - 93 203 1] 505 28
SEPT.
01-08 3399 5.6 80 41 -- -- 75 214 o 300 31
09-10 5125 4.8 5 36 90 220 Q 280 EL)
11-14 5072 1.2 91 35 - 96 238 0 322 36
15-22 3942 6,8 B2 3% - 90 221 ] 302 32
23-30 4341 6.2 1 36 -- -- 88 214 0 298 3z
WTD. AVG. - 7.8 63 28 - - 63 193 0 209 23
TIME
WTD. AVG. 6796 7.0 70 32 -- - s 202 0 253 27
TONS
PER DAY - 144 1170 513 -— - 1170 3580 [ 3890 %26
ANALYSES JF AUDITIONAL SAMPLES
{DISCHARGE AT TIME OF SAMPLING)
ocr.
léues 3620 6.0 75 43 98 2.7 - 226 [ 332 35
NOV.
Léose ano 6.5 12 39 90 2.5 -- 220 0 292 30
DEC.
[TPP 4150 6.6 12 30 79 2.2 -- 216 ° 260 28
JAN.
15... 3880 6.7 66 34 5 2.5 - 204 o 266 26
FEB. K
1leee 5720 641 67 32 69 2.0 - 200 0 252 28
MAR o
loees 5750 5.8 69 35 78 2.7 -- 211 0 212 3z
APR,
10ees 11100 8.3 68 31 69 2.9 - 211 [ 242 22
may
12000 19600 947 43 19 32 2.1 - 165 ° 96 10
JUNE
10000 9550 845 43 21 38 1.8 - 152 [ 122 13
JuLY
03... 9690 9.6 52 19 02 2.5 -- 183 o 128 14
25,04 4460 6.0 7 35 33 2.9 - 218 o 237 25
AUG,
14s0e 4590 “ 73 33 86 3.2 - 196 [ 302 25
SEPT.
Mees 4240 6.1 90 3s 93 3.9 - 230 0 328 32



GREEN RIVER BASIN
09315000 GREEN RIVER AT GREEN RIVER, UTAH--Continued

Period of record:
Dissolved solids: Maximum, 3,440 mg/l Dec. 1-3, 1987; minimum, 194 mg/1 June 21-~30, 1933.
Hardness: Maximum, 1,880 mg/l Dec. 1-3, 1967; nimmum, 128 mg/1 June 21-30, 1933,
Specific conductance (1941 89): Ilaximum daily, 3,250 micromhos Dec, 1, 1967 minimum daily, 272 micromhos
May 13, 1956,
W¥ater temperatures (1949-59, 1965-69): Maximum, 30,0°C Aug. 13, 1958; minimum, freezing point on many days
during winter periods.
Sediment concentrations: Maximum daily, 66,000 mg/1 July 11, 1938; minimum daily, 20 mg/1 Sept, 27 19586,
Sediment loads: Maximum daily, 2,230,000 tons July 11, 1936; minimum daily, 54 tons Sept. 27, 1
REMARKS, ——Additional samples were collected for more comprehensive definition of water quality at this stntion.
Maximum observed during water year: Temperature, 28,0°C July 3. Daily water temperatures are usually taken
earlier in the day than those reported as "maximum observed during water year."

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

01s-
SCLVED  DIS- DI~ NON-  SODIUM  SPECI-
SOLIDS  SOLVED  SOLVED CAR- AD- FIC
FLUC- PHOS- (RESI-  SOLIDS  SOLIDS HARD-  BONATE  SORP-  COND-
RIDE  NITRATE  PHATE  OUE AT  (TONS (TONS  NESS HARD=~ TION  UCTANCE PH
(F) (NO3) (PO4) 180 c) PER PER (CA/MG)  NESS RATIO  (MICRO-
DATE (MG/L)  (MG/L)  (MG/L)  (MG/L)  AC-FT) DAY} (MG/L)  (MG/L) MHOS)  (UNITS)
01-04 - -- -- 794 1.08 8490 38D 203 2.3 1090 7.7
05-15 -- 167 1.04 7190 372 194 2.3 1070 8.0
16-31 - -- - 488 .94 7220 346 168 2.0 786 7.8
NOV.
01-17 - -- - 696 .95 6610 352 172 2.2 1010 7.8
18-30 - - -- 67¢C .91 7190 352 180 1.8 984 7.8
DEC.
01-09 - - -- 663 .90 6180 336 162 2.0 947 8.0
10-20 -- 609 .83 6260 321 156 1.8 885 7.9
21-31 -- - 688 .94 5460 368 179 1.9 990 8.0
JAN.
o1-17 -- -- - 603 .82 5940 316 142 1.8 878 7.7
18-31 - - - 585 .80 9050 298 139 1.8 851 7.6
FEB.
01-09 -- -- -- 631 .86 8070 322 151 1.9 896 7.8
10-28 - -- - 593 .81 9700 308 L6 1.9 853 8.0
MAR,
01-17 -- -- -- 546 .88 10500 310 137 2.1 922 8.0
18-21 - 687 .93 7780 338 151 2.0 986 8.2
22-31 -- -- -- 763 1.06 12200 334 153 2.7 1080 8.2
APR.
01-18 - -- -- 585 .80 15900 294 118 1.9 839 7.6
19-25 - -- 481 .65 13800 258 92 14 700 7.7
26-30 - - -- 361 .46 13900 202 56 .9 510 7.7
MAY
01-0% - -- -- 363 .49 11400 217 62 1.1 541 7.9
06-18 -- -- 357 .49 18600 211 61 1.0 528 7.8
19-31 -- - - 304 w41 15300 176 46 1.0 450 7.7
JUNE
01-07 -- - 280 .38 10600 173 53 1.1 457 7.9
08-17 -- 385 .52 9380 210 78 1.3 572 7.8
18-19 - 661 90 21600 300 139 2.3 937 7.8
20-23 -~ -- 401 .55 13600 217 82 1.3 588 7.9
24-30 - -~ - 462 .63 14700 243 99 jors 667 7.9
JuLy
01-04 -- - - 380 .52 10100 190 50 1.6 562 7.9
05-31 - -- -~ 447 .61 6300 238 95 1.4 656 7.6
AUG.
01-22 -- - - 668 o1 8260 328 158 2.6 954 7.1
23-27 - -- -- 659 «90 6510 330 158 2.3 942 1.9
28-31 - - - 994 1.35 11600 530 363 1.8 1270 1.7
SEPT.
01-08 — -- -~ 706 .96 6480 368 192 1.7 981 7.6
09-10 - - 66C .90 9130 326 146 2.2 924 7.6
11-14 -- -- 793 1.08 10900 372 177 2.2 1090 7.7
15-22 -- -~ 703 .96 7480 3464 163 2.1 981 7.8
23-30 -- -- -- 690 v 8090 340 164 2.1 951 7.8
WTD. AVG. - -- - 520 .71 9650 271 13 - 766 7.8
TIME
WTD. AVG. - -- - 596 .81 - 305 139 1.8 846 7.8
TONS
PER DAY - - - -— b - - - - - -
ANALYSES OF ADDITIDNAL SAMPLES
- 12 04 n7 .98 7010 364 179 2.2 1030 8.1
.5 5.4 .00 684 .93 6850 343 160 2.1 980 8.0
.7 5.3 .00 62C .84 6950 304 127 1.9 900 8.0
.5 5.3 .00 578 .79 6060 304 137 1.9 853 8.0
.4 5e1 .02 587 .80 9070 301 137 1.7 835 8.0
.3 4.2 -— 606 .82 9410 316 143 1.9 880 8.0
.5 1.1 .08 550 .75 16500 296 123 1.7 813 1.6
.4 2.5 .05 307 .2 16200 788 653 1.0 “76 1.6
.5 1.3 .00 343 .47 8840 196 71 1.2 529 7.9
3 .8 .06 376 .51 9840 207 57 1.3 568 7.3
- -- -- 546 .76 6580 320 161 2.0 897 8.0
. 2.8 .02 633 .86 7850 316 155 2.1 914 7.4

e 4.9 +05 179 1.06 8920 370 181 2.1 1050 Bel




ocT

1090
1030
1100
1100
1100

1080
1140
1150
1080
1080

1050
1020
1020
1020
1020

9497
1ol0
1000

930

994

994
978
66
966
957

957
375
975
966
966
959

1020

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(ONCE-DAILY MEASUREMENT)

NOV

2o
1220
1020
1020
1030

1040
1040
1ns0
1ns0
1050

990
987
1000
1000
360

957
57
978

1020

1oio0
1000
1000
1000

936

928

GREEN RIVER BASIN

09315000 GREEN RIVER AT GREEN RIVER, UTAH--Continued

DEC
830
4931
899
978
978

978

948
344

933

JAN

901
897
392
869
862

a53
861
859
362
BT72

879
351
834
319
823

332
319
336

871

Ré44
473
859
831
850
827

FEB

879
879
876
9o
300

905
897
889
830
3%2

847
850
862
343
B340

343
838
841
348

845

897

MAR

932
935
941
938
932

929
929
923
26
926

9aUs
915
887
884
926

917
917
951
336
980

593
1070

1130

APR

997

653

533

MAY

520
531
573

415

466
439
428
443
446
467

496

JUN
444

47
476

621

6l4

JuL

537
566
567

975

96

935
935
1220
1270
1320
1240

SEP

978
1010
1010

990

962
922
954
895

1250
1050
1020
1020
1030

978

1020
1010
919
917
917

984



MONTH 1

OCYOBER..
NOVEMBER.
DECEMBER.

3
8
0
JANUARY .. o
FEBRUARY. 0
MARCHesae 3
APRILsowe
MAY.. o
JUNE..oa. 13

JULY,eo.. 19
AUGUST+ee -
SEPTEMBER —-—

GREEN RIVER BASIN

09315000 GREEN RIVER AT GREEN RIVER, UTAH--Continued

TEMPERATURE (°C) OF WA':'EI, WATER YEAR OCTOBER 1968 TO SEPTEMBER
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PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

(METHODS OF ANALYSIS

DATE TIME

OCT 14, 1968 1745
NOV 14.cc0es 1045
DEC 1lecesse 1240
JAN 15, 1969 1150
1310

1240
1050
1645
1325
18D0

1130
1320
1230
1300

Ve VISUAL ACCUMULATION TUBE W, IN DISTILLED WATER)

WATER
TEM-
PERA-
TURE DI
vcy (CFS)
14 3620
5 3710
] 4150
o 3880
4 5720
2 5750
11 11100
18 19600
2 9550
21 13500
20 9690
- 6510
25 4590
17 240

SUSPENDED

CONCEN~ SEDIMENT
SCHARGE TRATIDN DISCHARGE
(H6/L)

225

52

343
342
846

292
4890
2280
1650
4250

(TONS/DAY)Y . 002 .004 .008

2200

155000

51000
12700
11200
39500

14
41

PARTICLE SIZE

+016 .031

Pree it

(RRR

100
100
79
82
90

98

100
100

NN RN]

1118}

11—
1z 12
20 ~—

19 20
15 —

8+ BOTTOM WITHDRAWAL TUBE C, CHEMICALLY DISPERSED N, IN NATIVE WATER P, PIPET S, SIEVE

131

METHOD
PERCENT FINER THAN THE SIZE (IN MILLIMEYERS) INDICATED OF

ANAL Y~
062 .125 .250 .50D 1.00 2.00 SIS

HEbid

VPHC

yPuC
vPWC



132

MEAN
DISCHARGE
DAy {CFS)

1 4120
2 4030
3 3970
4 3710
5 3540
6 3600
7 3480
8 3480
9 3460
10 3370
11 3130
12 3400
13 3370
14 3620
15 3740
16 3880
17 3940
18 4090
19 4120
20 4150
21 4090
22 3970
23 4060
24 4030
25 3910
26 3880
27 3800
28 3600
29 3680
30 3740
31 3290

TOTAL 116250

MEAN
DISCHARGE
oAy (CFS)
1 3600
2 3500
3 3500
4 3500
5 3500
6 3500
7 3500
8 3500
9 3500
10 3500
11 3500
12 3500
13 3500
14 3700
15 3850
16 4330
17 4590
18 4890
19 4950
20 4820
21 5300
22 5830
23 5750
24 5970
25 6390
26 6390
27 5930
28 5680
29 5970
30 6200
31 6120

TOTAL 142260

GREEN RIVER BASIN

09315000 GREEN RIVER AT GREEN RIVER, UTAH--Continued

DAILY SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DCTOBER

MEAN
CONCEN~
TRATION
(MG/L}

1240
1100
1270
1260
1240

715
115
122

JANUARY

MEAN
CONCEN-
TRATION
{MG/LY

LCAD
{TONS}

13800
12000
13600
12600
11900

6550
1080
1150
1280
1230

1120
1060
1120
1620
1350

1080
1029
1060
1060
1120

1130
1150
521
1000
665

618
728
642
556
535
524

95669

LCaC
(TONSH

486
444
416
397
378

350
1080
1540
1400

387

444
321
614
599
3180

1840
25640
2360
2830
3330

7670
7710
8620
5840
6280

&C00
5600
4420
4170
4940
5540

91726

NOVEMBER
MEAN

MEAN CONCEN-

DISCHARGE TRATION
(CFS) {MG/L}
3260 45
3350 44
3370 22
3350 28
3100 31
3290 34
3540 36
3540 49
3710 53
3680 78
3400 58
3650 52
3770 48
3710 57
3680 58
3650 57
3740 62
3850 71
3940 66
4030 50
3970 49
3710 49
3910 54
3940 43
4180 67
4090 74
4120 160
4120 172
4030 174
3770 79
111450 -

FEBRUARY

MEAN

MEAN CONCEN-

DISCHARGE TRATION
(CFSY (MG/L}
5720 117
4660 116
4150 120
4560 101
4660 87
4430 86
4270 71
4660 145
5540 144
5970 158
5750 497
5610 149
5680 149
5540 372
5540 190
5830 182
S610 166
5580 160
6050 244
5830 242
5900 237
6160 329
6310 325
6620 325
6510 397
6430 410
7030 654
7110 665
157710 -

LDAD
CTONS}H

576

562
626

702
Sah

525
491
570
457
756

817
1780
1910
1890

804

19778

LDAD
(TONS}

1810
1460
1340
1240
1090

1030

B19
1820
2150
2550

7720
2260
2290
5560
2840
2860
2510
2410
3990
3810

3780

6980

111459

DECFMBER
MEAN

MEAN CONCEN-

DISCHARGE TRATION
{CFS} {MG/L)
3430 17
3510 76
3650 84
3600 95
3460 93
3000 95
3160 158
3460 217
3820 271
3940 175
4000 143
4120 109
3910 7
4090 46
3880 48
3740 49
3480 6T
3680 113
3540 111
3480 156
3510 45
2970 44
1700 45
1640 141
2070 137
2340 140
3210 252
3600 442
3800 420
3800 177
3700 45
105290 -
MARCH

MEAN
MEAN CONCEN-

DISCHARGE TRATION

(CFS} {MG/L )

6860 415
6470 407
6160 234
5750 239
6200 241
6200 245
6120 245
6160 137
6200 164
6080 165
5970 187
5830 190
5900 218
5790 255
5750 246
5790 241
5440 241
4790 387
4120 881
3800 884
4060 858
4990 2050
5930 2040
6200 2460
6510 2440
6310 2030
6050 2180
5900 2200
5680 4200
5610 4080
6050 4320
178670 -

LOAD
{TONS)

713
720
828
923
869

LOAD
{TONS)

7690
7110
3890
37no
4030

4100
4050
2280
2750
2710

3010
2990
3470
3990
3820

3770
3540
5010
9800
9070

9410
27600
32700
41200
42900

34600
35600
35000
64400
61800
70600

546600



GREEN RIVER BASIN
09315000 GREEN RIVER AT GREEN RIVER, UTAH--Continued

DAILY SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TD SEPTEMBER 1969

APRIL MAY JUNE
MEAN MEAN MEAN
MEAN CONCEN- MEAN CONCEN- MEAN CONCEN-
DISCHARGE TRATIODN LCAD DISCHARGE TRATION LOAD DISCHARGE TRATION LOAD
DAY {CFS}t {MG/L}Y {TONS} (CFSY {MG/L) LTDNS) (CFS) (M6/L1 {TONS?
1 7610 4440 91200 11300 1320 40300 18100 682 33300
2 8290 5910 132000 10800 1390 40500 16800 662 30000
3 9990 5780 156000 10800 1280 37300 14800 615 24600
5 9910 4870 130000 11200 1250 37800 13200 534 19000
5 9380 4590 116000 14300 1450 56000 12500 538 18200
6 9950 3800 102000 17500 1750 82700 12000 462 15000
7 10600 4050 116000 18000 1770 86000 10600 460 13200
8 10500 2910 82500 18500 2370 118000 10300 652 18100
9 10500 2030 57600 19000 2390 123000 9950 655 17600
16 11200 3200 96800 19900 2060 111000 9470 470 12000
11 12100 1870 61100 20200 2040 111000 9690 28BS 7460
12 11400 1790 55100 19500 1900 100000 9290 480 12000
13 9470 1780 45500 19500 1430 75300 9070 688 16800
14 8850 1230 29400 19000 1390 71300 8380 741 16800
15 9640 1200 31200 19800 3230 173000 8080 737 16100
16 10400 1250 3aslo0 20500 138¢C 76400 7860 1660 35200
17 10700 1490 43100 20500 1240 68600 8120 1820 39900
18 11200 1470 44500 19400 1270 66500 10900 3480 1D2000
19 11400 1070 32900 18800 1820 92400 13300 3620 130000
20 11500 107¢ 33200 19000 1520 78000 12900 1020 35500
21 10100 1060 28900 18700 1640 82600 13100 1080 38200
22 B940 1440 34800 19600 1050 55600 12700 1010 34600
23 9420 1990 50600 19000 1040 53400 11400 1570 48300
24 10200 1880 51800 19600 1380 73000 11200 5000 151000
25 12800 1900 65700 19400 1380 72300 11200 2150 83200
26 14600 2340 92200 18600 808 40600 11400 2260 69600
27 15900 2350 101000 18200 874 42900 11500 2550 79200
28 16800 3310 150000 17500 982 46400 13100 2560 90500
29 15200 1920 78800 17800 585 28100 13000 2550 89500
30 12900 2220 77300 18000 576 28000 11000 1720 51100
31 - -~ - 18300 587 29000 - - -
TOTAL 331450 -~ 2222300 552200 -- 2197200 344910 -~ 1347960
JuLy AUGUST SEPTEMBER
MEAN MEAN MEAN
MEAN CONCEN- MEAN CONCEN- MEAN CONCEN-
DISCHARGE TRATION LCAD DISCHARGE TRATION LOAD DISCHARGE TRATION LOAD
DAY {(CFS} {(MG/L Y {TONS!I {CFSI) (MG/LY {TONS) (CFS) {MG/LY {TONS!
1 10800 1410 41100 3510 454 4300 3210 1900 16500
2 10200 1100 30300 3650 497 4900 3030 820 6710
3 9550 797 20600 4180 709 8000 3080 463 3810
4 8640 489 11400 4560 877 10800 3320 515 4620
5 1570 301 6150 4270 155 8700 3370 549 5000
6 7360 309 6140 5120 1200 16600 3400 493 4530
7 7190 270 5240 5260 1280 18200 3600 437 4250
8 6780 267 4890 5120 1200 16600 4210 ale 9280
9 6390 594 10200 4890 1050 13900 4990 1030 13900
10 6080 298 4890 4850 1030 13500 526D 5500 78100
11 6010 265 4300 4920 1080 14300 5860 12900 204000
12 5790 601 9400 4920 1080 14300 4720 3700 47200
13 5330 1390 20000 495D 1090 14600 4890 3420 45200
14 5060 1160 15800 4690 1330 16800 4820 3400 44200
15 4820 1010 13100 4890 1740 23000 4300 3530 41000
16 5120 1200 16600 4690 1330 16800 4120 3080 34300
17 4920 1080 14300 4690 1330 16800 4210 2680 30500
18 5020 1140 15500 4920 2180 29000 3800 1950 20000
19 5060 1160 15800 4300 752 8730 3510 1930 18300
20 4990 1110 15000 4120 1600 17800 3540 1940 18500
21 4690 940 11900 4270 1800 20800 3970 4380 46900
22 4690 940 11900 3970 1290 13800 4090 5250 58000
23 4590 868 11000 3880 1210 12700 4330 821 9600
24 4210 730 8300 3850 1200 12500 4720 840 10700
25 4530 875 10700 3570 1190 11500 4210 1980 22500
26 4590 888 11000 3480 529 4970 3940 1790 19000
27 4850 1030 13500 3510 527 4990 4370 1960 23100
28 4180 709 8000 3740 10000 101000 4490 278 3370
29 3970 625 6700 3570 13300 128000 4270 2717 3190
30 3740 535 5400 5610 23800 360000 4400 218 3300
31 3460 439 4100 4330 10000 117000 -— -- -
TOTAL 180180 - 383210 136280 - 1074890 124000 - 849560
TDTAL DISCHARGE FOR YEAR {(CFS—DAYS} 2480650

TOTAL LOAD FOR YEAR (TONS! 8979445



134 GREEN RIVER BASIN

09328500 SAN RAFAEL RIVER NEAR GREEN RIVER, UTAH

LOCATION, --Lat 38°52'20", long 110°22'20", in NE}SW} sec.27, T,22 S., R.14 E,, Emery County, at gaging station
Just downstream from bridge on State Highway 24, 15 miles southwest of Green River and 35 miles upstream from

mouth.
DRAINAGE AREA,--1,670 sq mi, approximately.
PERIOD OF RECORD.--Chemical analyses: November 1946 to September 1949, November 1950 to September 1969.
Water temperatures: July to September 1949, October 1950 to September 1962, October 1964 to September 1969.
Sediment records: March 1948 to September 1949, October 1950 to September 1959,

EXTREMES. -~1968-69:
Digsolved solids:
Hardness: MaXimum, 1,620 mg/1 Dec.
Specific conductance:
Water temperatures:

Maximum, 4,320 mg/l Dec. 1-3; minimum, 614 mg/1 May 11-17.

1-3; minimum, 322 mg/l May 11-17.
Maximum dnly, 4,650 micromhos Dec.

Maximum, 29.0°C

6; minimum daily, 773 micromhos May 15,
Aug. 24, 25; minimum, freezing point on many days during November to Feb-

ruary.
CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
SODIuM
PLUS
MAG= PO- PO~
MEAN CAL- NE- TAS- TAS- BICAR- CAR— CHLO-
01S- SILICA crum STuM SOOIUM STUM SIum BONATE BONATE SULFATE RIDE
CHARGE (sto2} wa MGy (NAY (K (NA+KY (HCO3) {co3y (soal L
gcAl‘E LCFS) {MG/L) (MG/L) (MG7LY (MG/LY {MG/sL)Y (MG/L) (MG/L) MG/} {MG/Ly {MG/L}
01:16 120 7.1 216 Liv - -- 460 274 [ 1870 49
61 6.0 228 185 - - “57 300 1930 48
54 6.8 216 197 - - 642 278 ] 2350 51
45 6.1 22¢ 95 - 503 108 o 1850 28
45 7.1 190 215 - 648 120 [} 2490 55
45 3.9 232 63 - 331 88 0 1390 28
(3] 849 216 199 60T 170 ) 2420 15
45 9 216 54 270 60 ] 1240 14
43 7.8 200 201 534 184 ] 2170 54
39 4.0 220 51 -- 232 68 [} 1140 16
34 6.4 236 81 - 374 96 [ 1560 25
30 9.1 268 240 - e 503 230 0 2290 18
29 9.8 315 204 - - 589 170 ] 2560 72
a1 7.8 253 92 - 425 84 0 1770 20
44 10 232 266 - 521 219 1] 2280 &4
40 7.7 240 137 - 368 205 o 1670 42
as 11 255 182 - 436 266 o 1950 60
38 10 253 165 - - 463 254 o 1960 49
43 Teb 224 158 - 460 313 L) 1810 50
62 6.4 184 136 bt 376 259 o 1500 45
69 5.7 180 146 - 410 289 o 1580 42
“8 6.2 220 199 - - 654 311 L] 2360 57
52 7.7 192 148 - - 351 278 o 1500 45
99 8.6 198 141 - - 396 308 o 1550 50
195 8.1 188 72 - 206 226 1] 945 32
258 T.2 212 139 b 487 266 ] 1800 48
90 7.3 200 122 - - 415 263 o 1560 a4
114 5.5 180 134 -— - 370 274 o 1460 43
223 6.0 104 95 -- 57 274 [ 500 21
138 4.8 160 119 - 255 300 [} 1100 38
136 4ab 144 97 - 242 293 0 960 33
598 5.6 110 75 - 128 218 [} 570 27
335 4.1 90 53 - el 93 266 [} 385 18
389 6.5 90 58 - - 84 243 o 405 20
1000 B.0 146 Tl 270 240 o 964 30
684 5.9 B4 564 - 105 228 [} 430 17
T44 5.8 T1 35 66 222 L] 254 13
586 Se7 71 40 - 68 238 L] 263 14
641 5.8 14 35 - - BB 242 ) 288 14
811 6.2 78 50 -- - 84 261 [ 332 16
473 6.6 90 57 109 283 o 422 18
473 8.0 124 75 167 280 0 690 24
871 15 166 49 131 227 ] 655 22
387 6.8 106 T1 - - 140 274 L] 582 20
220 6.7 106 79 - - 160 210 ] 700 26
137 Tol 147 125 - - 312 256 L] 1240 42
107 9.0 168 118 - - 294 248 L] 1240 36
87 7.1 174 135 -- -~ 340 255 ] 1610 37
68 7.2 224 153 -- - 351 246 ] 1620 “6
213 8.8 289 146 - - 440 268 0 1910 48
9% 8.7 232 129 —— - 370 252 L] 1580 b4
661 10 236 19 -~ - 223 227 [ 1130 26
116 9.8 257 102 - - 414 232 [ 1650 38
210 9.7 289 102 - -- 322 222 ] 1550 32
88 9.2 248 131 - - 402 206 Q 1740 38
159 7.3 176 88 -- - 276 232 ] 1130 24
23-30 60 Teb 212 163 - -- 512 231 ] 2010 22
- 7.1 134 B5 - - 213 254 o 878 27
180 T.3 186 128 - - 344 255 o 1420 9
- 3.4 65 42 - - 104 124 ] 428 13
ANALYSES OF ADDITIONAL SAMPLES
A3T 8.2 250 193 479 Te6 - 285 ] 2200 50
Ae6s 8el 208 131 305 6.0 - 308 ] 1460 kL
A235 6.2 174 129 342 6.2 - 303 L] 1380 40
A103 6.1 160 144 353 T.5 - 252 1] 1550 36
AB2 6e1 184 175 388 10 - 203 [ 1710 50

A DISCHARGE AT TIME OF SAMPLING.



GREEN RIVER BASIN 135

09328500 SAN RAFAEL RIVER NEAR GREEN RIVER, UTAH--Continued

Period of record:
Dissolved solids: Maximum, 6,430 mg/l May 22-25, 1967; minimum, 487 mg/1 June 21-30, 1957.
Hardness: Maximum, 2,280 mg/l July 11, 13-18, 1954; minimum, 298 mg/1 June 21-30, 1957.
Spacgﬁc conductance: Maximum daily, 7,230 micromhos July 15, 1954; minimum daily, 689 micromhos June 29,
957,

Water temperatures: Maximum (1949, 1950-61, 1965-69), 35,0°C July 11, 1954; minimum (1948, 1850-61, 1964-69),
freezing point on many days during winter months,
REMARKS, -~Additional samples were collected for more comprehensive definition of water quality at this station.
Maximum observed during water year: Temperature, 30,0°C July 11, Dally water temperatures are usually taken
earlier in the day than those reported as "maximum observed during water year."

CHEMICAL ANALYSES, WATER YEAR OCTOBER 19638 TO SEPTEMBER 1969

o1s-
SOLVEO OIS~ ols- NON-  SODIUM  SPECT-
SOLIDS  SOLVED  SOLVED CAR- 0~ c
FLug~ (REST-  SOLIOS  SOLIDS HARD-  BONATE  SORP~  COND~
RIDE ~ NITRATE  OUE AT  (TONS  (TONS  NESS HARD~ TION  UCTANCE PH
(F1 (ND3) 180 C}  PER PER  (CA,MG)  NESS RATIO  (MICRO-
DATE  (MG/L}  (MG/L)  (MG/L)  AC-FT)  0AY) (MG/L)  (MG/L) MHOS)  (UNITS)
oct.
oL-14 - - 3060 3.96 991 1240 1020 5.7 3430 7.8
15-31 - - 3280 .00 540 1330 1080 5.4 3590 1.8
NOV.
o1-11 - -- 3620 4.90 528 1350 1120 7.6 3130 8.1
12-15 - 2660 3.75 323 960 871 7.1 2970 7.6
16000 - 3710 4.98 451 1360 1260 7.6 3860 7.8
17... - 2120 2.84 258 840 768 5.0 2480 7.5
18... -- 3680 4.83 447 1360 1220 7.2 3190 7.8
19-21 - 1750 2,49 213 760 711 4.3 2090 7.3
22440 -- 3550 4,43 «12 1320 170 b 3630 7.9
23-26 - 1740 2.34 183 160 704 3.7 2050 1.4
21-28 - 2370 3,17 218 925 8560 5.3 2660 7.7
29-30 -- 3660 .73 296 1590 1400 5.5 3090 7.9
OEC.
01-03 - 4320 5.21 338 1620 1490 6.4 4420 8.0
Ohoee -- 2110 3.55 221 1010 941 5.9 3110 8.0
05-13 - 3760 4.68 441 1510 1330 5.8 3960 8.1
14-17 - 2160 3.50 298 1160 997 4.7 3060 8.0
18-23 - 3400 4.1 321 1380 170 5.1 3610 8.0
26=31 - 3200 4,11 328 1310 1100 5.6 3450 8.1
JAN.
01-15 b 297C 3.89 345 1210 953 5.8 3210 8.1
16-20 -- 2430 3,22 407 1020 808 5.1 2750 8.2
21-27 -— 2550 3.41 4715 1050 813 5.5 2890 8.2
28-31 - - 2660 4.9 474 1370 1o 7.7 3880 8.2
FEB.
01-28 - - 2650 .60 372 1090 862 4.6 2890 8.0
MAR.
o1-19 - -- 2690 3.66 719 1080 822 5.3 3010 [ 81
20-21 - 1670 2.21 879 765 580 3.2 2020 7.8
22-28 - 3040 413 2120 1100 882 6.4 3450 8.0
29-31 - - 2660 3.62 646 1000 784 5.7 3060 8.0
APR.
01-07 - 2490 3.39 766 1000 175 5.1 2820 7.9
o8-12 - 1030 1.40 620 650 a2s 1.0 1320 8.1
13-14 - 2100 2.86 782 890 664 3.7 2410 7.8
15-22 - 1780 2,42 64k 760 520 3.8 2110 8.0
23... - 1220 1.66 1970 582 354 2.3 1570 7.9
24-30 - -- BS4 1.16 772 442 224 1.9 1140 8.0
MAY
o1-07 - -- 862 1.17 908 465 266 1.7 1150 7.9
0Boss 1880 2.56 5080 655 458 4.8 2140 7.9
09-10 897 1.22 1660 430 243 2.2 1200 7.9
1n-17 614 .84 1230 322 140 [or 836 8.0
18-22 621 <B4 983 340 145 1.8 BT4 7.9
23-31 -- - 676 .92 1170 326 127 2.1 931 8.0
JUNE
01-05 -- -- 739 1.01 1620 400 186 1.8 1010 1.2
06-13 92t 1.25 1180 460 228 2.2 1220 7.2
14~23 1370 1.67 1750 620 390 2.9 1680 7.3
24~25 1250 1.56 2940 615 429 2.3 1540 7.
26-30 — - 170 1.44 1220 555 330 2.6 1490 7.5
JuLy
01-04 - - 1340 1.60 796 590 418 2.9 1640 1.5
05-11 2230 2.72 825 8o 672 4.6 2500 7.8
12-26 2240 2.1 647 905 702 4,3 2520 7.8
z;-n - - 2510 3.03 590 990 781 4.7 2780 7.8
AUG.
01-17 - -- 2900 3.43 532 1190 988 ‘s 3100 7.8
18-20 - 3320 4.52 1910 1320 1100 5.3 3580 7.8
21-28 - 2800 3.81 711 1110 903 4.8 3050 7.8
29-31 - - 1990 2.m 3550 91s 129 1.2 2290 7.8
SEPT,
01-09 - - 2560 3.48 802 1060 870 2840 7.8
10-13 -- 2460 3.35 1400 1140 958 2700 7.8
14-21 - 2760 3.75 656 1160 991 2970 7.9
22004 1840 2,48 790 800 610 2160 7.9
23-30 3110 4,23 504 1200 1010 3310 7.6
HT?; AVG. - - 1600 2.09 779 698 497 1880 7.8
ME
WTD. AVG. - - 2410 3.01 — 992 825 4.6 2680 7.9
TONS
PER DAY - - - - - - - - -— -
ANALYSES OF AQOITIONAL SAMPLES
NOV.
J:;... .7 3.0 3590 4.53 359 1420 1186 5.5 3760 7.9
‘::... 1.3 3.4 2500 3.4 459 1060 807 4.l 2800 7.7
Jsz;.. .4 1.7 2360 3.03 1500 965 nr 4.8 2690 7.9
Lleae .. o 2450 3.2¢ 681 991 184 4.9 2720 7.8
AUG.

12... - - 2920 3.97 646 1180 1010 4.9 3120 7.8



GREEN RIVER BASIN
09328500 SAN RAFAEL RIVER NEAR GREEN RIVER, UTAH--Continued

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1968 TO SEPTEMBER 1963
(ONCE~DAILY MEASUREMENT)

ocT Nov DEC JAN FEB MAR APR MAY JUN Jut Auc SEP
3170 3520 - 3510 2960 2680 2800 1350 - 1690 3020 2690
3170 3620 4450 3540 2960 2670 3010 1230 886 1560 - 2810
3700 - 4390 3130 3090 - 2850 1110 1020 1720 -- 2760
3480 3540 3110 3530 3L70 2990 2590 981 1090 1770 3220 -
3450 3350 4510 3560 3300 2910 2660 948 1040 2520 3200 2550
3400 - 4650 3180 3290 2990 - 975 1090 2100 3120 2550
3440 -— - 3170 3010 2960 3100 1420 1160 2390 3170 3020
3500 - -— 2850 2900 3000 1410 2140 1190 2650 - 3250
3510 4010 - 2850 2980 3150 1300 1370 - 2590 3210 3150

-- 3990 3790 2960 2680 3260 1240 1040 -- 2700 3230 2630
3360 4030 3730 3080 2750 3290 -= 931 1190 2650 - 2610
3480 - 3510 3130 2710 3050 1400 868 1270 2330 - 2860

- 2570 3510 3230 2890 3200 2390 803 1370 2420 3210 -

- 2840 2480 3100 2900 3290 2430 801 - 2650 2950 3070
3660 3510 2900 - 2880 3020 1900 773 - 2600 2660 3650
3590 3860 3640 3060 2760 2970 2010 831 1960 2680 3240 3120

- 2480 3330 2690 2830 3010 2020 829 1800 2800 3250 3030
3740 3790 37130 2790 2860 3080 2160 899 1890 2630 3300 2680
3630 1990 3660 2640 2900 2630 2160 852 1940 2700 3940 -

- 2190 2930 2470 2880 2010 2360 851 1540 2700 3500 -
3520 2080 7o 2720 2900 2040 - 84l 1440 2010 2930 -
3510 3630 3700 2770 2960 2990 - 894 1470 2160 - 2160
3380 2140 3850 2780 2960 2950 1570 957 1390 2400 - 3240
3350 1960 388C 2850 2940 3550 - - 1240 - 2990 3280
3490 - 3640 3020 2970 3260 1000 - 1840 2540 2960 3250
36lo -— 3880 3050 2940 4060 978 1010 1430 2750 3210 3330

- 2870 3120 2930 2910 37130 1040 1020 1760 2660 3090 -
3750 2440 3080 3860 2700 3450 1230 - 1370 2670 3190 3460
3590 3880 - 3800 - 3160 1230 884 1400 2820 1850 3390
3560 3900 3450 - - - 1330 782 1480 2790 2380 -
3520 - 3050 - - 2970 - - - 3010 2630 -
3500 - 3600 3080 2930 3050 1930 110 1410 2450 3060 -
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DIRTY DEVIL RIVER BASIN
09330230 FREMONT RIVER NEAR CAINEVILLE, UTAH

LOCATION, --Lat 38°16'40", long 111°04'00", in NE{NE} sec,20, T.29 S., R.8 E,, Wayne County, at gaging station
2 miles downstream from Pleasant Creek, 4.5 miles southwest of Caineville, and 9.8 miles east of Fruita, Utah.

DRAINAGE AREA.--1,190 sq mi, approximately.

PERIOD OF RECORD. --Chemical analyses: March to September 1967 (miscellaneous).
Water temperatures: March 1967 to September 1969.
Sediment records: March 1967 to September 1969,

EXTREMES, --1968-69:
Sediment concentrations: Maximum daily, 129,000 mg/1 July 20; minimum daily, 39 mg/l June 11,
Sediment loads: Maximum daily, 105,000 tons Sept, 10; minimum daily, 3.6 tons June 11,
Period of record:
Water temperatures (1967-68): MaxXimum, 31.0°C Aug. 12, 1967; minimum, freezing point on many days during
December 1967 and January 1968,
Sediment concentrations: Maximum daily, 129,000 mg/1 July 20, 1969; minimum daily, 11 mg/1 July 23, 1968,
Sediment loads: Maximum daily, 105,000 tons Sept. 10, 1969; minimum daily, 1 ton Apr. 17-21, 1967, and on
several days in July 1968,

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(ONCE-DAILY MEASUREMENT)

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 3C 31 AGE

UCTOBER. .
NOVEMBEKR .
DECEMBER.

JANUARY ..
FEBRUARY.
MARCHeess

APRILeses ~= 13 10 ~- 16 1313 10 19 15 91216 10 9 == 14 13 -- 1619 16 21 11 11 8 ~- 7 1211 -~ 13
MAY. o « 1513 -~ 12 13 15 -~ 18 21 18 21 13 17 21 20 17 25 19 10 i1 14 18 15 9 10 10 21 24 18 21 15 16
JUNEeesss 23 == 16 12 20 27 16 == 17 17 27 -~ 15 20 19 24 16 15 22 17 16 26 22 16 ~~ 23 25 13 29 16 -- 20

JULY s auesn
AUGUST . o0
SEPTEMBER

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(METHODS NF ANALYSIS: 8, 8OTTOM WITHORAWAL TUBE; C, CHEMICALLY D{SPERSED; N, IN NATIVE WATER; P, PIPET3 S, SIEVE:
Vs VISUAL ACCUMULATION TUBE; W, IN DISTILLED WATER)

WATER PARTICLE SIZE
TEM- SUSPENDED METHOD
PERA- CONCEN- SEDIMENT PERCENT FINER THAN THE SIZE (IN MILLIMETERS) INDICATED OF
TURE  O1SCHARGE TRAT ION D1SCHARGE ANALY-
DATE TIME (°C) (CFS)  (MG/L) (TONS/DAY) .002 .00% ,008 .0l6 .031 .062 .125 .250 .50€ 1.00 2.00 SIS
acT 14, 1968 130016 47 34 43 o= e mm mm e em me ee ee e e
NOV 18 . 1115 & 80 2n 59 11 13 —- - == 35 66 9 100 - - VPWC
DEC 1355 0 54 256 37 9 13 -~ == 40 70 97 100 - == VPHC
JAN 1150 4 98 461 122 8 1l 22 ~- 31 61 9¢ 100 - - VPWC
JAN 1035 6 123 1720 5T 15 19 =~- =~ <=~ 48 11 98 100 - == VPHC
FEB 18.c000s 1245 6 85 391 90 10 15 == =—= <= &9 1S 98 100 -- == VPWC
MAR 17..s 1430 11 92 819 203 47 65 -- B4 -- 89 96 100 ~= =~ == VPWC
APR 22... 1700 22 46 211 34 8 9 == =— == 35 GC 100 -- -~ - VPKC
MAY 21 1430 23 84 4500 1020 7 9 -- 14 ~- 31 79 99 100 =~ -~ VPWC
JUN 17.. 1250 14 243 126000 82700 20 28 --. 42 == TIT 91 100 == ~— =— VPHC
JuL 134528 28 553 42 « & == 13 =- 57T 93 99 100 - -- VPWC
0820 21 121 232000 75800 23 29 ~- 56 ~- 78 94 100 == == == VPWC
1420 20 84 13700 3110 48 69 -- 92 -~ 95 97 100 -- — == VPWC
1445 23 65 9670 1700 56 67 -- T7 -- 89 98 100 ~-- - == VPWC
PARTICLE-SIZE DISTRIBUTION OF SURFACE BED MATERIAL, WATER YEAR DCTDBER 1968 TD SEPTEMBER 1969
(METHOD OF ANALYSIS: H, HYDROMETER; O, OPTICAL ANALYZER; S, SIEVE: V, VISUAL ACCUNULATION TUBE)
RT
WATER  NUMBER PARTICLE SIZE NETHOD
PERA- SAM- PERCENT FINER THAN THE SIZE (IN MILLIMETERS) INDICATED of
TURE  PLING  DISCHARGE ANALY-
VATE TIME (°C)  POINTS (CFS) .062 4125 4250 <500 1.00 2.00 4.00 B8.00 16.¢ 32,0 84.0 SIS
FEB 18, 1969 1245 & 85 1 4 15 26 34 31 43 53 65 95 - SV
1700 22 46 - 3 9 15 19 22 28 39 59 91 == sV
1345 28 28 2 5 10 15 19 22 30 4 68 100 - sV

SEP  Gesss.r l44S 23 65 - 4 13 20 24 26 31 .2 64 9% - sv



D1RTY DEVIL RI1VER BASIN
09330230 FREMONT R1VER NEAR CAINEVILLE, UTAH--Continued

DAILY SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DCTOBER NDVEMB ER DECEMBER
MEAN MEAN MEAN
MEAN CDNCEN- MEAN CONCEN- MEAN CONCEN~
DISCHARGE TRATION LcaD DISCHARGE TRATION LOAD DISCHARGE TRATION LOAD
DAY (CFS) (MG/L) (TONS) (CFS) (MG/L) (TDNS) (CFS) (MG/L) ITONS)
1 51 185 25 69 363 68 50 539 73
2 49 140 18 75 599 121 50 555 75
3 49 85 11 75 516 104 62 296 50
4 52 122 17 ki 432 90 65 885 155
5 49 134 18 69 365 68 60 756 122
6 51 146 20 7 298 57 55 627 93
7 49 106 14 7 295 57 55 1130 168
8 49 110 15 7 196 38 67 869 157
9 49 114 15 72 288 56 7 608 17
10 51 96 13 72 267 52 75 114 23
n 51 79 11 7 193 a7 80 551 119
12 49 78 10 74 224 45 74 295 59
13 48 52 6.7 79 291 62 67 498 90
14 48 46 6.0 79 292 62 64 701 121
15 51 67 9.2 80 292 63 63 903 154
16 57 293 45 80 13 68 62 1110 186
17 54 170 25 79 334 7 62 198 13
18 52 131 18 80 296 o4 62 286 48
19 57 17 26 79 264 56 61 373 61
20 58 146 23 7 302 63 61 379 62
21 57 120 18 74 340 68 60 337 55
22 56 100 15 69 392 73 50 295 40
23 564 116 17 65 176 66 54 258 38
24 54 96 14 61 260 43 57 113 17
25 54 92 13 58 376 59 60 298 48
26 54 88 13 58 268 42 70 482 91
27 56 150 23 58 214 36 80 331 71
28 58 129 20 61 295 49 90 325 79
29 61 108 18 61 376 62 95 374 96
30 62 75 13 58 457 72 94 252 64
31 58 127 20 -- -- -- 92 289 72
TOTAL 1648 - 529.9 2123 - 1870 2068 - 2637
JANUARY FEBRUARY MARCH
MEAN MEAN MEAN
MEAN CONCEN- MEAN CONCEN- MEAN CONCEN~
CISCHARGE TRATION LOAD DISCHARGE TRATION LOAD OISCHARGE TRATION LDAD
DAY (CFs) (MG/L? (TONS } (CFs) (MG7LY (TONS) (CFS) (MG/L) (TONS)
1 92 326 81 66 1680 299 90 279 68
2 93 382 96 75 656 133 87 268 63
3 9% 437 111 86 252 57 88 258 61
4 95 1300 333 87 345 81 92 363 90
5 98 2460 651 75 609 123 100 468 126
6 100 4730 1280 85 457 105 92 3 7
7 96 2930 759 9 347 88 88 429 102
8 90 1130 275 84 398 90 85 506 116
9 85 4641 101 a8 789 187 87 583 137
10 75 1250 253 90 730 177 92 660 164
11 70 880 166 30 671 163 94 275 70
12 72 1770 344 90 450 109 85 290 67
13 76 637 131 92 427 106 92 674 167
14 95 630 162 88 158 85 88 423 100
15 109 623 183 90 3n 90 87 386 9l
16 105 523 148 88 322 76 90 776 189
17 100 423 114 87 272 64 98 874 231
18 98 625 165 a7 378 89 101 872 238
19 103 848 236 90 352 86 105 1370 388
20 u1 944 283 a7 3318 79 103 1080 300
21 us 1040 323 87 324 76 100 788 213
22 111 848 254 a8 462 110 101 497 136
23 101 522 142 a7 180 89 105 727 206
264 85 849 195 87 299 70 94 615 156
25 96 1140 295 88 360 86 90 719 175
26 107 1430 413 9% 460 11?7 96 485 126
27 121 1720 562 90 769 187 101 694 189
28 101 643 175 a7 354 83 105 460 130
29 90 859 209 -- -- -- 105 643 182
10 74 296 59 - -- - 101 676 184
T 70 988 187 -~ -- - 100 635 171

TOTAL 2928 - 8686 26425 - 3105 2942 - 4713
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DAILY SUSPENDED SEDIMENT,

APRIL

MEAN
MEAN CONCEN~
OISCHARGE TRATION

DAy (CFS) (MG/7L)
1 100 582
2 92 528
3 9D 406
4 87 344
5 B2 281
6 82 320
7 79 231
8 77 187
9 79 173

10 72 178
1L 68 159
12 67 112
13 65 124
14 64 146
15 62 175
16 62 170
17 62 164
18 62 157
19 59 132
20 56 107
21 48 196
22 48 371
23 45 294
24 42 271
25 41 273
26 37 199
27 36 201
28 37 203
29 36 145
30 36 232
3L —-= -
TOTAL 1873 -
JuLy
MEAN
MEAN CONCEN-
DISCHARGE TRATION

DAy (CFS) (MG/L)
1 26 132
2 25 113
3 24 96
4 23 81
5 24 96
& 27 151
7 28 172
8 28 172
9 28 172

10 30 234
1L 28 172
12 28 1950
13 41 3850
14 32 995
15 30 753
16 29 651
17 28 556
18 56 6970
19 43 20900
20 99 129000
21 32 6200
22 31 848
23 31 848
24 32 972
25 35 1430
26 36 1580
27 36 1580
28 34 1250
29 39 1710
30 41 1940
31 41 2060

TOTAL 1065 -

TOTAL DISCHARGE FOR YEAR
TOTAL LCAD FOR YEAR (TONS

DIRTY DEVIL RIVER BASIN

09330230 FREMONT RIVER NEAR CAINEVILLE, UTAH--Continued

LCAD
(TCNS)

157
131
99
81
62

LO0AO
(TONS)

9.3

244
64240.3

[CFS-DAYS)
)

MEAN
DISCHARGE
(CES)

MEAN
DISCHARGE

(CFS)

43

107

45

54

56

MAY

MEAN
CONCEN~
TRAT[ON
(MG/7LY

AUGUST

MEAN
CONCEN~
TRAT [ON
(MG/L)

2150
42000
4400
4120
4100

4470
3020
2780
2780
2540

2540
29500
13000

2270

1640

1570
2270
1600
1500
1400

1300
1000
800
700
600

500

3990
52100
25000

1100

LoAD
(TONS)

249
26900
535
600

63

1100
62100
3380
140

110121

MEAN
D[ SCHARGE
(CFS)

MEAN
DISCHARGE
ICFS)

WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

JUNE

MEAN
CONCEN~
TRATION
(MG/L)

658
596
444
315
116

SEPTEMSER

MEAN
CONCEN-
TRATION
[46/L)

13900
83300

38000
2470
1410

530
510

490
470
450

LOAD
(TONS)

7.5

51322.5

LDAD
[TONS)

124
112
97
85
73

61

49
35300
2900
105000

10300
400
190

64
62

155450

23484
414518.7



SAN JUAN RIVER BASIN 141
09346400 SAN JUAN RIVER NEAR CARRACAS, COLO,

LOCATION, —~Lat 37°00'47", long 107°18'39", in SE}S'} sec,17, T,32 N., R.4 W., Archuleta County, at gaging station
Jjust upstream from flow line of Navajo Reservoir, 3 miles northwest of Carracas, 7.2 miles upstream from
Piedra River, and at mile 178.8,

DRAINAGE AREA.--1,230 sq mi, approximately.

PERIOD OF RECORD, --Chemical analyses: July to September 1969.

REMARKS, --Bacteriological data furnished by New Mexico Public Health Laboratory.

CHEMICAL ANALYSES, JULY TD SEPTEMBER 1969

DIS~
D1s= SCLVED
SOLVEOD MAG~ PO=-
CAL- NE- TAS- BICAR~ CAR- CHLO~
o1s~ SILICA CluM SIUv SCDIUM STUM BONATE  BCNATE SULFATE  RICE
TIVE CHARGE (s1c2) (Cal (MG) (NA} (K} (HCD3) ({50} (S04) (cL)
DATE (CFS) (MG/L)}  (MG/L)  (MG/L}  (MG/L)  (MG/L}  (MG/L}  (MG/L)}  (MG/L1]  (MG/L)
JuLY
28... osce 852 17 17 3. 6.7 1.3 60 0 18 .3
AUG.
Uhoon 1015 800 18 22 4.6 9.7 2.2 B2 ] 30 1.2
SEP.
09e0e 1525 460 i8 27 542 16 3.0 112 ¢ 54 1.5
CIs- 01§~
DIs- SDLVED  SOLVED NON- SO0IUM  SPECI-
SNLVED SOLIDS  SpLIDS Car- AD- FIC
FLUO- (REST= (SUM IF  HARD~ BCNATE  50RP- COND=
RIDE  NITRATE  [UE AT CINSTI-  NESS HARD- TION WTaNE L TEMPER-
(F} (ND3} 180 C} TUFNTS) (CA,MG) NESS RATIQ (MICRO- ATURE
CATE (MGZLY  (MG/LY  (ME/LE  (MG/L}  (MG/L)  (MG/L) MHCS)  (UNITS) (CEG C)
JULY
08.s. - o1 5 94 5¢ 1 -4 140 7.3 15.0
AUG.
Chene -- -6 122 128 k] 6 .5 180 8.1 19.0
SEP.
0%... .3 .1 180 184 101 9 .7 314 7.8 19.0
FIELD TMME~
SPECI- 810- FECAL DIATE  STREP=
FIC CHEM- coLl- ccLi-  rycececct
COND- FIELD 015~ ICAL FORM FORM (CDL~
DIS-  UCTANCE PH TEMPER-  SOLVED  OXYGEN  (COL. (CCL.  QNIES
TIME CHARGE (MICRO= ATURE OXYGEN  DEMAND PER PER PER
DATE (CFs) MHOS)  (UNITS} (DEG €}  (MG/L)  (MG/L} 100 ML} 100 ML} 100 ML}
JuLY
08... cace 852 135 - 15.C be4 .6 <10 A 400 <10
AUG.
Choss 1018 80G 180 8.2 19.C €.2 - <10 5500 100
SEP.
n9... 1538 46C 242 8.2 19.C 5.5 -~ <10 3000 <10

A ANALYZED BY U.S. GEOLDGICAL SURVEY.



142 SAN JUAN RIVER BASIN
09349800 PIEDRA RIVER NEAR ARBOLES, COLO.
LOCATION, --Lat 37°05'17", long 107°23'52", in NE}SW} sec.21, T.33 N., R.5 ¥., Archuleta County, at gaging station
:;:é}l:s downstream from Ignacio Creek, 5.2 miles northeast of Arboles Post Office, and 8 miles upstream from
DRAINAGE AREA, --629 sq mi.
PERIOD OF RECORD, --Chemical analyses: July to September 1969.
REMARKS, --Bacteriological data furnished by New Mexico Public Health Laboratory.

CHEMICAL ANALYSES, JULY TD SEPTEMBER 1969

DIs-
D1S- SOLVED
SDLVED MAG~ PO-
CAL- NE- TAS- BICAR- CAR~ CHLO~
DIS- SILICA CIumM SI1u¥ SGDTUM SIuM BDNATE  BONATE SULFATE  RIDE
TIME CHARGE (s102) a) (MG) {NA) (K) {HCQ3) 1co3) 15Cs) L)
DATE {CFS) (MG /L) (MG/7L) (MG/L) MG/ L) {MG/L) {NG/L) (MG/L) {MG/L) {MG/L)
JULY
N8eay 1200 322 14 25 3.3 7.9 1.6 16 4 29 1.2
AUG .
06... 1130 300 15 28 4.0 2es 2.1 a7 o 30 1.2
SEP o
09... 1345 320 14 29 3.8 7.2 1.6 87 o 30 1«6
DIs~ OIS~
OIS~ SOLVEC  SOLVED NON-= SODIUM  SPECI-
SOLVED soLIDS  soLIDS CAR=~ AQ~ FIC
FLUC- (RESI- (SUM OF HARD- BONATE SORP~ COND~
RICE NITRATE CUE AT CONSTI- NFSS HARD- TION W TANCE PH TEMPER-
{F) 1ND3) 180 €+ TUENTS) (CA,HG) NESS RATID IMICRO~ ATURE
DATE MG/L) teesL) {MG/L) (MG/L) {MG/L) (MG /L) MHOS) {UNITS) (CEG C)
JULY
08,0 - <G 166 118 73 Ity o 187 7.5 15.0
AUG.
Cheee - .1 122 132 86 14 4 201 8.0 20.0
SEP.
090 .3 .1 140 131 85 14 .3 26 T.6 17.0
FIELD TMME~-
SPECI- Blo- FECAL DIATE STREP-
FIC CHEM- coLI- COLI- TDCOCCI
COND=- FIELD [} &3 1CAL FLRM FCR¥ (coL-
DIS-  UCTANCE PH TEMPER-  SOLVED  OXYGEN  (COL. {(cotL. ONIES
TIME CHARGE (MICRO- ATURE CXYGEN DEMANC PER PER PER
DATE {CFS) MHOS ) {UNITS) (DEG C) {MG/L) {MG/L) 106G ML) 100 PL) 10C ML)
JuLy
C8ase 1200 322 185 - 15.C 8.0 3.3 <10 Asl <10
AUG.
Céaue 1130 306 218 7.8 20.0 6.7 - <10 100 <10
SEP.
0940 1345 320 19¢ 8.2 17.0 8.1 - <10 100 <10

A ANALYZED BY U.S. GEOLOGICAL SURVEY.



09352900 VALLECITO CREEK NEAR BAYFIELD, COLO,

SAN JUAN RIVER BASIN

(Hydrologic bench-mark station)

LOCATION.--Lat 37°28'39", long 107°32'35", in NW} sec.16, T.37 N., R.6 ¥. (projected), La Plata County, tempera-
ture recorder at gaging station, 80 ft upstream from Fall Creek, 0.8 mile downstream from Bear Creek,
6.7 miles north of Vallecito Dam, and 18 miles north of Bayfield,

DRAINAGE AREA. -~72.1 sq mi.

PERIOD OF RECORD,.--Chemical analyses:

Water temperatures:

EXTREMES, --1966-69:

Water temperatures:

March,

Period of record:

Water temperatures:

VDN VP WN

07.0

07.0
07.0
06.0
06.0
06.0

06.0
06.0
06.0
06.0
06,0

06.0
04.0
02.0
03.0
04.0

04.0
04.0
04.0
04.0
04.0

04.0
040
03.0
03.0
03.0
04.0

05.0

MAX

02.0
02.0
02.0
03.0
02.0

02.0
02.0
03.0
03.0
03.0

03.0
03.0
04,0
03.0
03.0

03.0
04.0
03.0
04.0
05.0

05.0
04.0
05.0
06.0
06.0

04.0
06.0
06.0
07.0
06.0

04,0

MIN

07.0
06.0
06.0
07.0
05.0

06.0
06.0
06,0
04.0
04.0

06.0
06 v
05.0
05.0
06.0

03.0
@2.0
01.0
02.0
03.0

03.0
03.0
03.0
03.0
03.0

03.0
03.0
03.0
03.0
03.0
03.0

04,0

MIN

01.0
01.0
02.0
02.0
02.0

01.0
01.0
01.0
02,0
02.0

02.0
02.0
02.0
02.0
03.0

02.0
02.0
02.0
02.0
02.0

02.0
02.0
02.0
03.0
03.0

03,0
03.0
03.0
03,0
03.0

02.0

November 1962 to September 1989,

October 1963 to September 1968,

Maximum, 16.0°C Aug, 8-11; minimum, freezing point on many days during November to

143

Maximum, 17,0°C July 21, 1963; minimum, freezing point on many days during winter periods.

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

MAX

04.0
03,0
02.0
02.0
02.0

02.0
02.0
01.0
01.0
01.0

01.0
01,0
01.0
00.0
00,0

00.0
00.0
00.0
00.0
00.0

00.0
00.0
00.0
00.0
00.0

0
20.0
00.0
00.0
00.0

01.0

07.0
07.0
05.0
04.0
05.0

04.C
05.0
07.0
08.0
08.0

06.0
06.0
06.0
06.0
07.0

08.0
08.0
07.0
07.0
07.0

Q7.0
07.0
06.0
06.0
08.0

08,0
08.0
07.0
07.0
08.0
08.C

07.0

NOV

MIN

03.0
02.0
02.0
02.0
02.0

02.0
Q1.0
01.0
01.0
01.0

01.0
01.0
00.0
00.0
00.0

00.0
Q0.0
00.0
00,0
00.0

00.0
00.0
00.0
00.0
00,0

00.0
00.0
00.0
00.0
00.0

MIN

03.0
03.0
03.0
04.0
03.0

04.0
03.0
03.0
04,0
04.0

04.0
04,0
04.0
04.0
04.0

03.0
03.0
03.0
03.0
04.0

Q4.0
04.0
04.0
04.0
04.0

04.0
04.0
0440
0440
04.0
04.0

04.0

MAX

00.0

00.0

01.0
01.0
01.0
01.0
01.0

00.0
00.0
00.0
00.0
00.0

00.0
00.0
00.0
00.0
00.0

00.0
00.0
00.0
00.0
00.0

00.0

MAX

0B8.0
07,0
0B.O
08.0
08.0

08.0
07.C
10.0
10.0
08,0

a?.0
08.0
09.0
08.0
09.0

09.0
08.0
08.0
09.0
11.0

11.0
10.0
09.0
09.0
07.0

09.0
11.0
12.0
11.0
11.0

09.0

DEC

MIN

00.0
00.0
00.0
00.0
00.0

00.0
G0.0
00,0
00.0
00.0

00.0
00.0
00.0
00.0
00.0

00.0
Q0.0
00.0
00.0
00.0

00.0
00.0
00.0
00.0
00.0

00.0
00.0
00.0
00.0
00.0
00.0

00.0

MIN

03.0
04.0
04.0
04,0
06.0

07.0
06.0
07.0
07.0
07.0

06.0
06.0
07.0
06.0
07.0

08.0
07.0
06.0
07.0
07.0

a7.0
07.0
07.0
07.0
06.0

07.0
06.0
07.0
07.0
07.0

06.0

MAX

00.0
00.0
00.0
00.0
00.0

00.0
00.0
00.0
00.0
00.0

00.0
00.0
00.0
00.0
00.0

00.0
Q0.0
00.0
00.0
00.0

00.0
00.0
00.0
00.0
00.0

00.0
00,0
00.0
00.0
00.0
00.0

00.0

MAX

11.0
12.0
12.0
10.0
11.0

11.0
11.0
11.0
09.0
11.0

i1.0
10.0
11.0
12.0
11.0

11.0
10.0
11.0
10.0
10.0

11.0
12.0
11.0
11.0
12.0

12.0
13.0
13.0
14.0
12.0
13.0

11.0

JAN

MIN

00.0
0.0
00.0
00.0
00.0

00.0
Q0.0
00.0
00.0
00.0

00.0

00.0

00.0

00.0

00.0
00.0
00.0
00.0
00.0
00.0

00.0

MIN

07.0
08.0
08.0
08.0
08.0

08.0
07.0
07.0
08.0
07.0

08.0
08.0
08,0
08.0
08.0

09.0
09.0
09.0
09.0
03.0

09.0
08.0
09.0
09.0
09.0

09.0
09.0
11.0
10.0
11.0
10,0

09.0

MAX

00.0
00.0
00.C
00.0
00.0

00.0
a0.0
00.0
00.0
00.0

00.0
00.0
00.0
00.0
00.0

00.0
00,0
00.0
00.0
00.0

00.0
00.0
00.0
00.0
00.0

00.0

MAX

13.0
13.0
13.0
13.0
13.0

13.0
14.0
16.0
16.0
16.0

16.0
15.0
13,0
13.0
14.0

14.0
13.0
14,0
12.0
13.0

13.C
13.0
12.0
12.0
13.0

13.0
13.0
14.0
14.0
12.0
12.0

13.0

FEB

MIN

00.0
00.0
00.0
00.0
00.0

00.0
00.0
00.0
00.0
00.0

00.0
00.0
00.0
00.0
00.0

00.0
00.0
00.0
00.0
00.0

00.0

00.0

MIN

11.0
11.0
11.0
11.0
11.0

11.0
10.0
12.0
12.0
12.0

12.0
12,0
12.0
12.0
11.0

11.0
11.0
11.0
11.0
11.0

10.0
11.0
11.0
10.0
11.0

11.0
11.0
11.0
12.0
11.0
10.0

11.0

MAX

00.0
00.0
00.0
00.0
00.0

01.0
01.0
01.0
01.0
01.0

01.0
01.0
01.0
01.0
0l.0

01.0
01.0
01.0
02.0
02.0

01.0
01.0
01.0
01,0
01.0

01.0
02.0
02.0
02.0
02.0
01.0

01.0

MAX

11.0
11.0
11.0
11.0
11.0

12.0
12.0
11.0
10.0
11.0

10.0
10.0
10.0
09.0
09.0

09.0
09.0
09.0
09.0
08.0

08.0
08.0
08.0
08.0
08.0

08.0

MIN

00.0
00.0
00.0
00.0
00.0

01.0
01.0
01.0
01.0
01.0

01.0
01.0
01.0
01.0
01.0

01.0
01.0
01.0
01.0
0l.0

01.0
01.0
01.0
0l1.0
01.0

01.0
01.0
01.0
02.0
01.0
01.0

01.0

SEPT
MIN

11.0
09.0
09.0
10.0
09.0

09.0
10.0
10.0
09.0
08.0

09.0
09.0
09.0
08.0
08.0

08.0
08.0
07.0
08.0
08.0

08.0
07.0
06.0
06.0
07.0

07.0
07.0
08.0
07.0
08.0

08,0



144 SAN JUAN RIVER BASIN
09354500 LOS PINOS RIVER AT LA BOCA, COLO.

LOCATION. ~-Lat 37°00'40", long 107°35'55", in S} sec.15, T.32 N., R.7 ¥., La Plata County, at gaging station on
downstream end of right abutment of the Denver and Rio Grand Western Railroad Co. bridge at southeast edge
of La Boca, 0.1 mile upstream from Spring Creek and 13 miles upstream from mouth.

DRAINAGE AREA,--510 sq mi, approximately,

PERIOD OF RECORD. --Chemical snalyses: July to September 1969,

REMARKS, --Bacteriological data furnished by New Mexico Public Health Laboratory.

CHEMICAL ANALYSES, JULY TO SEPTEMBER 1969

01s-
bis- SCLVED
SOLYED MAG- [
CAL- RE~ TAS- BICAR- CAR= CHLO-
DIS= SILICA CIuM Stuv SODTUM SIUM BONATE  BONATE SULFATE  RIDE
TIvE CHARGE  (5102) 1ChY (G) (NAY K (HCC3)  (C03) (SC4) 18]
DATE (CES) (MG/L)  (MGAL}  (MG/L)}  (MG/L}  (MG/L)  (NG/L)  (MG/L)  (MG/L)  (MG/L)
JuLy
08... 1600 155 8.3 30 4.9 13 1.9 130 0 15 2.0
AUG.
Obees 1300 415 8.0 21 3.5 S.6 1.5 52 [} 12 2.9
SEP.
Lleee 1ee 278 1.6 24 3.5 9.3 1.8 100 0 12 6.8
o1s- D1s~
01s- SOLYEC ~ SOLVED NON- SapluM  SPECI-
SOLVED SOLIDS  SOLIDS CaR- AD~ FIC
FLUO= (RESI- (SUM OF  HARD~ BONATE  SORP= CCNO-
RIDE  NITRATE  CUE AT CONSTIr  NESS HARD- TION  LCTANCE PH TEMPER-
(F) (NO3) 18C C) TUENTS) (CA,MG)  NESS RATIO  (MICRD= ATURE
CATE (MG/L}  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L) PHES)  (UNITS) (DEG C)
JuLy
08e.e - 1.3 131 14¢ s1 0 .6 234 T.6 18.0
AUG.
L0 - .9 96 135 66 k) o5 169 7.9 21.0
SEP.
laee .3 .1 120 115 78 4 .5 187 Te6 16.0
FIELD IMME-
SPECI~ 810- FECAL DIATE  STREP-
FIC CHEM- cor- coLI~ rTocaccl
COND- FLELD 018~ teap FCRV FORM  (COL-
DIS-  UCTANCE oH TEMPER-  SOLVED  OXYGEN  (COL. 1COL.  ONIES
TIME CHARGE  (MICRO=~ ATURE OXYGEN  DEMAND PER PER PER
DATE (CFS) MHOSY  (UNITS) (OEG C)  (MG/L)  (MG/L) 100 ML) 100 ML) 100 ML)
JuLy
A?J(B;:“ 1600 155 235 -- 18.0 1.8 1.8 10 A 700 <10
52:... 1300 “s 18¢ 1.7 21,0 6.6 - <10 8500 120
11... 1100 278 180 8.4 16.0 8.5 ~ <10 2200 <10

A ANALYZED BY U.S. GEOLOGICAL SURVEY.



SAN JUAN RIVER BASIN

09355500 SAN JUAN RIVER NEAR ARCHULETA, N, MEX,
(irrigation network station)

LOCATION. ~-Lat 36°48'10™, long 107°41'55", in N} sec.20, T.30 N., R,8 W., San Juan County, at gaging station
0.5 mile upstream from Gobernador Canyon, 0.8 mile northeast of Archuleta, 7.2 miles downstream from Navajo
Dani, and at river mile 136,8.

DRAINAGE AREA, «-3,260 sq mi, approximately.

PERIOD OF RECORD. --Chemical analyses: December 1954 to December 1968 (daily), January to September 1969
(monthly).
Water temperatures: December 1954 to January 1969.
Seédiment records: December 1954 to September 1965.

EXTREMES, --1954-68:
Dissolved solids (1956-68): Maximum, 472 mg/l Jan. 5, 1960; minimum, 85 mg/l June 14 to July 11, 1957.
Hardness (1956-68): Maximum, 250 mg/1 Sept, 19, 1961; minimum, 40 mg/1 July 1-11, 1957,
Specific conductance: Maximum daily, 685 micromhos Jan. 5, 1960; minimum daily, 101 micromhos July 2, 1957,

Water temperatures: Maximuin, 26.0°C Aug. 19, 1955; minimum, freezing point on many days during winter periods.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

01s- SODT UM
oIS~ SOLVED PLUS
018= SOL VED MAG= PO~
SOLVED  .CAL~- NE- TAS-
oI5~ SILICK LRCN cIuM S1uM SODTUM Stum
TIME CHARGE  (S102) (FE) (ca) (MG) (NA) (NA+K
OATE (CFS) [MG/L}  {UG/L)  (MG/L)  (MG/L)  (MG/L}  [MG/L)
[{a N
01-14 -~ A790 13 - 32 5.4 .- 18
15-31 --  A394 13 10 33 5.0 21 —
NOV.
c1-26 -~ A383 13 -- 32 5.6 -- 20
27-30 -~ A282 14 - 32 3.4 -— 20
OEC.
c1-31 = A400 13 - 32 3.9 .- 19
JAN.
6. 1500 401 12 - 32 4.4 -- 17
FEB.
93... 1236 202¢ 12 - 31 3.8 - 22
MAR.
[ T 1140 2000 1 -— 29 5.2 - 14
APR.
02... 0900 387 11 20 32 5.7 19 --
MAY
N2eas 0940 2010 13 - 31 9.4 - 11
JUNE
v3.., 1835 1990 13 - 32 7.1 -- 11
JuLY
09 .n 1200 1980 iz 50 30 5.8 1s -—
. 1545 1200 12 - 3 13 -- 2.5
1leee 1333 1300 11 - 29 8.1 - 11
DIS-
Dis~ SOLVED
PO~ SOLVED ots- SCLIDS
TAS- BICAR- CAR- CHLO- FLUO- SOLVED  (RESI~-
STUM BONATE  BONATE SULFATE  RIOE RIDE  NITRATE  BORON DUE AT
(K} (HCN3)  (CO3) (S04) (48] (F) {ND3) 8) 180 ©)
OATE (MG/L)  (MG/L)  (MG/L)  (MG/L}  (MG/L)  (MG/LI  (MG/L)  (UG/L)  (MG/L)
ccr.
01-14 - 98 0 54 2.1 .3 .5 - -=
15-31 2.6 98 0 €2 3.7 .2 .6 90 194
NOV.

01-26 -- 98 0 58 2.6 -3 .5 - -
27-30 -- 98 9 51 2.4 .2 .5 - -
CEC. R
01-31 - 99 0 50 2.2 .2 .3 - -

JAN.

0baun - 98 [ 50 1.4 .2 o1 - -
FEB.

03a4s - 114 0 41 2.6 .2 o2 -~ -
VAR

03eae - 94 a 42 2.2 .3 o7 -- --
APR.

02... 2.1 102 [} 55 2.2 .3 o5 60 181
MAY

02... - 104 [ 47 2.7 .3 K -- -
JUNE

03..e - 98 ] 47 2.1 .2 .9 - -
LY

09... 2.1 97 [} 48 2.0 .3 .5 80 165
AUG.

06 .es - 95 [ 4s 2.1 .3 o7 -- -
SEP.

1lees - 81 1 46 1.8 .3 .7 - -

A DAILY MEAN DISCHARGE.
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ocT

286
293
284
282
282

217

2719
217
216

219
282
277

314

309
301
293

293

306
312
312
293
312

309
293
289
303
292
308

DATE

.
t1-14
15-31

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(ONCE-DALLY MEASUREMENT)

SAN JUAN RIVER BASIN

09355500 SAN JUAN RIVER NEAR ARCHULETA, N, MEX.--Continued

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DI §-
SOLVED
SoL1cS
(SUM OF

CONSTI-
TUENTS)
(MG /L)

173
185

180
172

17¢
165
169
15¢
179
166
161
165
157
155

HARD=

NESS
(CAMG)

(MG/L)

102
103
103
9%
96
98
93
94
106
116

109

(MG/L)
22
22

22
14

15
18
L]
17
22
31
28
2C
50

28

FEB

SODILM

SPECI-
FIC
COND=
UCTANCE

(MICRO-
MHOS)

279
304

289
264

268

265

248
28p
267
260

271
246

APR

7.3
1.5
7.5
T.€

8.5

TEMPER-
ATURE
(DEG C)

6.0
5.0
3.0
6.0
8.0
10.0
%0
5.0
12.0

COLOR
(PLAY-
INUM-
COBALT
UNITS)




13.0
13.0
9.0
9.0
10.0

9,0
9.0
10.0
10.0
13.0

13.0
13.0
13,0

12.0

9.0
8.0
8.0
11.0
13.0

13.0
12.0
10.0
11.0
12.0

12.0
10.0
10.0
12.0
12.0
12.0

10.9

09355500 SAN JUAN RIVER NEAR ARCHULETA, N. MEX.--Continued

SAN JUAN RIVER BASIN

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(ONCE-DAILY MEASUREMENT)

DEC

9.0

JAN

FEB

MAR

3.0

10.0

SEP

147
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LOCATION, --Lat 36°43'10", long 108°12'45", in NE}SE}NE} sec.20, T,29 N., R,13 W., San Juan County, 100 ft upstream

SAN JUAN RIVER BASIN

09357300 SAN JUAN RIVER ABOVE ANIMAS RIVER, AT FARMINGTON, N, MEX,

from mouth of Animas River at south edge of Farmington and at river mile 99,

DRAINAGE AREA.--5,800 sq mi, approximately,

DPERIOD OF RECORD. --Chemical analyses:

March 1863 to September 1969.

REMARKS, ~-Discharges are estimated from the streamflow records of the San Juan River at Farmington (station
09365000) and Animas River at Farmington (station 09364500).

TIME

13c
N8GO
1645
1830
1730
1320
G845
0345
e
2915
1730

DIsS-
SOLVEC
FLUO-

RICE

LF)
tMG/LY

IS~
CHARGE
{CFS)

NITRATE
1NO3)
tMG/L)

1.3
1.4
1.2

.2

1.0
2.2

CHEMICAL ANALYSES,

SILICA

ts1c2)

MG /L)
16
13
13
12
12
11
12
14
11
11
1c

DIs-
SOLVED
BORON

18)
tuG/Ly

DIS=~
SOLVED
IRON
(FE)
tuG/L}

DIS~
SOLVED
SaLIDS
IRESI-
DUE AT
180 C)
1MG/L)

DIS-
SOLVED
C

(MG/L)

T2
62
55
44
36
56
36
36
38
48
41

DIs-
SOLVED
SOLIOS

{SUM OF
CONSTI-
TUENTS )}
{MG/L)
413

388

32¢

226

197

351

203

2m

202

266

272

DIS-
SOLVED
MAG-
NE=~
SIUM
1MG}
tMG/7L)

HARD=~
NESS
1CA,MG)
tG/L)
204
16C
159
133
112
170
112
110
115
137
141

SODIUM
(NA)
(NG /L)
52
59
41
24
22
.8
24
22

NON-
CAR-
BONATE

MG /L)

90
16
60
25
24

26
42
36

PO-
TAS=-
SIUM
1K}

MG/L)

SOCIUM
AD-
SORP~-

TION
RATIO

-9
.8
1.3
1.2

WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

BICAR~-
BONATE
1HCO3)
(MG/L)
140
140
121
132
107
128
105
103
108
116
112

SPECI~
COND~-
UCTANCE
{MICRO-
MHOS )
633
597
496

323
550
33t
316
328

415

CAR-
BCNATE
{co3}
{MG/L}

2 o o © o & ©

® © o o

PH

{UNITS)

T.2
T.3
7.3
7.1
T.2
.1
Ta2
7.9
Te
T8

8.5

SULFATE
{504}
MG/L)

194
180
146
T2
66
160
70
68
7
108
106

TEMPER-
ATURE
(DEG C)

8.0

9.0
13.0
17.0
24.0
21.0

CHLO~
RIDE
{cLy
IMG/LY
3.6
3.6
3.9
2.9
3.0
5.2
3.3
5.0
2.6

2.4

COBALT



SAN JUAN RIVER BASIN 149

09363500 ANIMAS RIVER NEAR CEDAR HILL, N, MEX,

LOCATION, --Lat 37°02'15", long 107°52'25", in sec.7, T.32 N., R.9 ¥., La Plata County, at gaging station 0.8 mile
downstream from Florida River, 2.5 miles upstream from Colorado-New Mexico State line, and 8.5 miles north of
Cedar Hill.

DRAINAGE AREA.--1,090 sq mi, approximately.

PERIOD OF RECORD, --Chemical analyses: dJuly to September 1969.

REMARKS, --Bacteriological data furnished by New Mexico Public Health Laboratory.

CHEMICAL ANALYSES: JULY TC SEPTEMBER 1969

DIs-
0IS-  SOLVFD
SOLVED ~ MAG- po-
CAL- NE~ TAS-  BICAR=  CAR= cHLC-
01s-  SILICA  CIUM SIU¥  SODIUM  SIUM  BONATE  BONATE SULFATE  RIDE
TIME  CHARGE  (S102) tca) (MG) (NA) 1K) (HCO2)  (CO3) (5Co) [T48)
DATE (CES) (MG/L)  (MG/L)  (MG/L)  (MG/L)  IMG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L
JuLy
09,40 0800  158¢C 5.7 £ 4.5 1.2 1.2 79 0 50 5.2
AUG.
V% eea 1630 726 8.4 53 5.2 15 e 134 0 8 10
SEP.
li... 6920 696 9.1 55 8.0 1% 2.5 134 0 79 8.1
DIS- o1s$-
oIg~ SOLVED  SOLVED NON-  SOCIUM  SPECI-
SCLVED SOLIDS  SCLIDS CAR= AD~ F1C
FLUO- (RESI- (SUM OF  HARD-  BONATE  SORP~  CONO-
RIDE NITRATE CUE AT CONSTI-  NESS HARD= TION - UCTANCE PH TEMPER-
(F) (NC3) 180 C) TUENTS) (CA,MG)  NESS RATIO  (MICRO- ATURE
DATE (MG/L)  IMG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L) MHOS)  (UNITS) (DEG C)
JuLy
09... - .5 154 15¢ 106 42 .3 252 7.9 16.0
AUG.
04une -- .0 252 244 17 6C .5 402 8.2 23.0
SEP.
... .5 .6 258 243 17¢ 60 .5 403 7.5 14.0
FIELD IMME-
SPECI- BI0~  FECAL CIATE  STREP-
FIC CHEM-  COLI- cCcLI-  Tococcl
COND- FIELD DIS- ICAL  FORM FORM  (COL-
DIS-  LCTANCE PH  TEMPER-  SCLVEC  OXYGEN  (COL. (CCL.  ONIES
TIME  CKARGE (FICRC- ATURE ~ OXYGEN  DEMAND  PER PER PER
DATE (CFS) MHOS)  (UNITS) (DEG C)  (MG/L)  {MG/L) 100 ML) 100 ML) 100 ML)
JuLy
09... 0800 1580 238 -- 16.0 9.4 1.0 <10 Als <10
AUG.
Céunn 1w 72 400 8.2 23.0 7.0 - <10 3sc0 10
SEP.
Il... €520  6S6 47 8.1 14.C 8.2 -- <10 600 <10

A ANALYZED BY U.S. GEOLOGICAL SURVEY.



150 SAN JUAN RIVER BASIN
09384500 ANIMAS RIVER AT FARMINGION, N, MEX,

LOCATION. --Lat 36°43'13", long 108°12'07", in SE{ sec.16, T.29 N., R.13 ¥, San Juan County, at gaging station at
bridge on former State Highway 17, 0.6 mile downstream from bridge on State Highway 17 and 1.3 miles upstream
from mouth.

DRAINAGE AREA, -~1,360 sq mi, approximately.

PERIOD OF RECORD, --Chemical anslyses: June 1940 to September 1969,
Water temperatures: December 1950 to September 1969,
Sediment records: December 1950 to September 1969,

EXTREMES, --1968-69:
Dissolved solids: Maximum, 610 mg/l Nov. 2; minimum, 127 mg/1 May 19-31.
Hardness: Maximum, 360 mg/l1 Oct. 1-3; minimum, 99 mg/l May 19-31.
Specific conductance: Maximum daily, 983 micromhos Oct. 4; minimum daily, 211 micromhos May 29.
Water temperatures: Maximum, 28.0°C Aug. 10, 19; minimum, freezing point on several days during December and
January,
Sediment concentrations: MNaximum daily, 13,400 mg/l Aug. 15; minimum daily, 8 mg/1 Jan. 13,
Sediment loads: Maximum daily, 31,800 tons Sept. 21; minimum daily, 5.1 toms Nov. 12,

Period of record:

Dissolved solids (1940-49, 1952-54, 1956-69): Maximum, 1,500 mg/l1 Aug. 19, 1949; minimum, 111 mg/1 June 11-17,
19-20, 1944,

Hardnes; (1956-69): Maximum, 608 mg/1 July 30, 1961; minimum, 80 mg/1 July 1-7, 1957,

Specific conductance (1941-69): Maximum daily, 1,980 micromhos Aug., 19, 1944; minimum daily, 170 micromhos
June 27, 1944,

Water tem:’leratures: Maximum, 32,0°C Aug. 26, 1966; minimum, freezing point on many days during winter periods.

Sediment concentrations: MaXimum dsily, 36,800 mg/l1 July 23, 1954; minimum daily, 1 mg/l on several days dur-
ing September 1956, 1958,

Sediment loads: Meximm daily, 337,000 tons July 23, 1954; minimum daily, less than 0.50 ton on many days dur-
ing 1955-57, 1959, 1960, and 1963,

REMARKS, -~Additional chemical analysis performed in conjunction with sediment particle-size analysis.
CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

oIS~ SQOTUM
DIS~ SOLVED PLUS
D15- SOLVED MAG=~ PO- PO-
MEAN SOLVED CAL- NE- TAS- TAS-
DIS~ SILICA IRON cluM STUM SODTUM SIUM STuM
CHARGE (5102} (FE) (ca) (MG) (NA) (NA#K} (K)
DATE (CFS) (MG/L)  LUG/L)  (MG/L)  (MG/L}  (MG/L)  (MG/L)  (MG/L)
ocT.
01-03 146 9.6 -— 116 17 - 54 -
04=31 215 e c 112 13 47 - 4.3
ACV.
Ol... 230 7.6 -- 104 11 - 40 -
02.es 265 1 -- 119 1? 68 -
03-17 228 9.2 - 114 16 42
18-30 254 8.8 - 110 9.8 43 -
DEC.
C1-31 247 12 - 112 15 -- 42 -
JAN.
01-28 265 10 10 100 16 43 - 36
29-31 235 11 - 115 13 - 54 -
FEB.
l-28 246 1D - 110 12 - 44 -
MAR.
01-18 245 9.5 - 105 12 - 42 --
19-28 497 10 - 85 12 - 36 -
29-31  89C 1 - B5 10 - 29 -
APR,
01-07 1130 9.6 - 12 2.6 -- 22 -
CB-21 1210 7.9 - 40 B.6 - 14
22-30 1820 6.6 40 46 6.6 7.4 - 1.3
MAY
01-18 1870 6.4 -— 45 5.5 - 9.9 -
19-31 3450 5.9 -— 35 2.8 - 4ab -
JUNE
01-11 2590 6.1 - 37 4.3 -- 1.6
12-16 1690 602 - 46 5.6 -- 12
17-25  2n3C 5.9 - 44 Suh - 44
26-30 175G 6.C -— 43 5.5 -~ 10 -
JuLy
01-07 1960 4.9 - 38 3.4 -- 8.3
c8-19 1390 6.5 10 59 5.4 6.6 -
20-23 2040 6.4 -— 40 5.4 -- 7.4
24-27 1250 7.1 - 50 5.6 - 12
28-31 792 7.9 - 61 7.5 - 20 -
AUG.
01-06  T15 11 - T4 11 - 25 -
67-31 352 11 - a5 10 - 3z -
SEP.
0§-09 322 13 - a9 55 -— 43 -
10-22 629 11 12 30 - 25
23-30 672 15 -- 64 17 - 16 -~
WTD AVG. - 7.5 - 57 - --
TIME HTD. 8.0 15
AVG. 845 9.3 -- 82 — —
TDNS 2 20

PER DAY -— 17 - 129 18 i 37 -



SAN JUAN RIVER BASIN
09364500 ANIMAS RIVER AT FARNINGTON, N, MEX,--Continued
CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

01§~ CIs—
ats- SOL VED SOLVED
SOLVED 015~ soL10sS  sOL10S
BICAR- CAR= CHLO- FLUO- SOLVED CRESI- {SUM OF
BONATE  BONATF SULFATE  RIDE RIDE  NITRATE  BORON OUE AT CONSTI-
{HCO3) 1Co3y (S04} tcLy [l (NO3) 8} 180 C) TUENTS)
DATE {NG/L) teG/L) (MG/L) {MG/L) (MG/7L) (MG/L) tuG/L) [ AN ] (vG/L)
cCT.
01-03 220 o 255 21 -5 .3 - -- 581
O4-31 214 c 219 20 .5 .2 170 555 529
NOV .
Nl... 200 o 190 26 -5 o4 - - 472
02400 228 [ 258 28 5 .9 - 610
03-17 204 ] 230 23 -5 -0 - - 535
18-3D 196 o 213 22 .5 «0 - - 500
DEC.
01-31 210 o 212 2¢ .6 1.5 - - 524
JAN.
01-28 200 [ 208 17 -5 1.5 90 549 498
29-31 218 [ 220 21 .5 1.9 - - 558
FEB.
01-28 195 [] 216 24 .5 .2 - -~ 513
MAR .
01-18 182 [ 212 21 o5 1.0 - - 492
19-28 178 o 158 17 b 3.6 - 410
29-31 174 ] 145 13 -5 4.1 - 384
APR,
m-o7 159 o i10 5.7 o4 2.8 - - 313
08-21 138 o 88 64 .3 1.4 - - 255
22-30 112 o 60 2.7 o4 1.2 s0 203 187
MAY
01-18 106 o 58 4.9 3 1.2 - 183
19-31 8e o 37 1.8 <3 1.2 - - 127
JUNE
01-11 88 [} 45 -0 -3 1.2 -- - 148
12-1¢ 106 [ &4 5.2 o 1.1 -— - 192
17-25 95 9 53 4.8 o -9 -~ - 166
26-3¢C 1cn [} 61 3.8 4 o0 - - 179
JuLy
an-07 82 ] 52 Y o4 «0 - -~ 150
08-19 108 o 71 6.1 5 =0 90 221 201
20-23 96 ] 52 3.1 ok -0 - - 162
24=27 113 0 To 5.0 o o0 -- -~ 206
28-31 135 o 96 9.4 «5 0 - - 268
AUG.
01~06 168 o 127 8.6 3 1. - - 341
07-31 186 < 148 i1 o .5 - - 389
SEP.
01-09 210 o 162 21 5 2.4 - - 489
10-22 168 4 130 10 o5 1.3 - -- 367
23-30 138 6 114 6.8 o4 .9 - - 308
WTD. AVG. 123 o 88 7.5 % 1.0 - - 246
TIME WTD.
AVG. 165 [ 150 14 .5 -0 - -— 382
TONS
PER pAY 281 o 201 17 .9 2.3 -- - 561



152 SAN JUAN RIVER BASIN

09364500 ANIMAS RIVER AT FARMINGTON, N, MEX, --Continued

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

CIs- cIs- NON- SODIUM  SPECE-
SCLVED SOL VFD CAR- AD- FIC COLOR
SOLINS  SOLIDS  HARD- BONATE  SD@P- COND- (PLAT-
{TONS (TONS NESS HARD= TION  UCTANCE PH EALM=
PER PER (CAMGE  NESS RATID  (MICRO- COBALT
DATE AC-FT}) DAY} (MG/L) (MG /L) MHDS}  (UNITS)  UNITS)
T,
r1-03 .75 229 36C 180 1.2 504 7.7 --
4=31 .75 322 330 154 1.1 829 7.9 3
NOV.
Deee .64 292 305 141 1.C 146 7.7
1200 «33 436 250 1¢3 L€ $31 7.7
"3-17 .73 329 350 183 1.2 829 7.9
16-30 W68 343 315 160 1.1 775 7.9 -—
DEC.
zl-Zl 7L 349 340 168 1.9 807 8.0 -
JAR.
n-28 .15 393 215 151 il 769 8.0 5
23-31 .76 354 46 162 1.3 835 8.1 --
FER.
~1-28 L75 341 325 165 1.1 179 7.9 -
MAR,
n1-18 S7 325 310 1€1 1.¢ 162 7.7 -
19-28 .56 550 260 114 1.0 639 7.5
23-31 .52 921 25% 112 .8 591 7.6 --
apR,
=07 .43 955 218 84 -6 487 7.8 --
.8-21 .35 823 185 12 .4 407 7.9 --
22-30 .28 998 142 52 .3 31c 7.8 5
MAY
1-18 25 924 125 a8 .4 306 7.9 -
1e-31 -17 1180 2 3¢ .2 227 7.7 -
JUNE
S1-11 .20 1640 118 18 -3 256 7.5 --
12-16 «26 376 138 s1 .4 325 7.5 -
17-25 .23 919 132 54 -2 281 7.6 -
26-39 .26 846 13c 48 .4 308 7.6 -
JuLy
yi=n7 20 19 105 42 .3 262 7.6 --
n8-19 30 829 147 58 .2 357 7.6 4
2r-23 .22 9> 122 44 3 277 7.5 -~
24-27 .28 €95 148 56 .4 356 7.7 -
28-31 36 572 192 12 .6 483 7.9 -
AUG.
21-C6 .46 658 236 92 .7 565 7.7 -
°7-31 «53 170 254 162 .9 633 7.8 -
SEP.
¢1-09 8T 425 28C 1c8 1.1 684 8.1
10-22 .50 623 236 98 .7 569 8.4
23-30 .42 559 208 95 .5 492 8.4 -
WTD. AVG. .34 - 171 10 .5 401 7.8 -
TIME WTD.
AVG. .53 - 249 114 .8 600 7.9 -
TONS
PER DAY - - - -- - - - -
DIS~-
DIS- SOLVED
SOLVED MAG~
CAL- NE- 8ICAR= CAR- CHLO~
DIS- Crum SIuN SCDIUM  EONATE  BCNATE  RIDE
TIME CHERCE (CA) (MG ) (NA) (HCG3)  (CD3) {cL)
0ATE (CFS} (MG/L)  (MG/L)  {MG/L)  (MG/L)  (MG/L)  (MG/L)
ANALYSIS OF ACDITICNAL SAMPLES
APR.
T2e0e 1493 1220 £5 15 22 13¢ [ 20
cIs-
SCLVED AON- SODIUM  SPECI-
SOL1IDS CAR- AD=- FIC
(RESI-  FARC- 8CNATE  SORP= COND-
OUE AT  NESS HARO~ TIGN  UCTANCE PH TEMPER~
180 C) (CAsMG) NESS RATIC {MICRC- ATURE
CATE (MG/L)  (MC/L) (MG/L) MHOS)  (UNITS) (DEG C)
APR.
02... 324 222 11c .6 483 7.8 10.0



ocT

893
896
929
83
912

egs
859

842
851

€50

829
819
e13

gos
810
795
821
787

804
788

804
802

813
790
199
757
823
a1s

13.0

13.0
13.0
11.0
13.0
12,0
13.0

14.7

09364500 ANIMAS RIVER AT FARMINGTON, N. MEX.-~-Continued

SAN JUAN RIVER BASIN

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

T46

828

®» 000
bbooo

~®No-~
00000 00000

DN~

DEC
82¢c

785

T8C

TEMPERATURE (

N

occooo oooo00

JAN
75¢
778
785
T8¢
793

77¢

882

°c)

(ONCE-DAILY MEASUREMENT)

FEB

850
759
197
LEN
782

767
T44
7¢5
773
785

752
793
783
58
758

¢e
769
781
782

785

MAR

T48
766
758
765
715

T€3
736
745
776
T61

764
765
174
764
774

764
780
724

638

633
648
661
628
63C

661
653
608
609
601
568

APR

524
525
472
478
465

480
457
404
420
425

397
378
382
398
407

401
«09
423
440
425

405
351
302
289
282

277
304
337
341
324

397

MAY

344
310
284
267
283

309
333
333
361
366

334

304

JUN

23¢
257
263
268
266

244
245
257
256
25¢

25¢
28¢
331
339
341

3133
303
281
281
288

275
26C
267
276
29¢

335

JUL
2¢8
25%
251
24€
255

210
289
31C
357
3s8

357
389
372
354
346

354

OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

(ONCE-DAILY MEASUREMENT)

JUN

13,0
20.0
16,0
16.0
16.0

17.0
15.0
12.0
16,0
15.0

15.0
15.0
17.0
17.0
15.0

15.0
15,0
15.0
16,0
17.0

17.0
17.0
17.0
15,0
15.0

15.0

Jul

18.¢
19.0
19.0C
1€.0
2040

2C.0
20.0
2C.0
19.0
2C.0

2C.0
21.0
22.0
22.0
22.0

22.0
22.¢
22.0
20.0
1€.C

20.0
22.0
22.0
22,0
22.C

22.0
15.0
22,0
2440
25,0
2%.0

2€C.%

625

634
€4C
87
€13

624
659
€77
668
654

€31
529
€ce
706
€Tl

661

66C
68C
€65
€73

AUC

25,0
25.0
20.C
21.0
2040

20.0
20.0
22.¢
25.C
28.C

25.0
25.0
25.0
25.0

25.0
20.0
25.0
28,0
25,0

23.0
28.C
23.0
20.0
25.0

25,0
27.0
2540
24.0
25.0
25.0

23.8

SEP

€89
738
706
716
623

682

699
673
586

53¢
566
570
576
580

58S

16.0
23.0
22,0
24,0
23,0

17.0
17.0
22.0
22.0
22.0
2140
21.0
2C.0
20.0
20.0

20,0

15.0

15.0



154

MEAN
DISCHARGE
DAY {CFs})
1 140
2 156
3 142
4 200
5 220
6 224
T 206
8 200
9 190
10 194
11 202
12 212
13 200
14 192
15 198
16 212
17 204
18 214
19 226
20 230
21 220
22 226
23 220
24 224
25 220
26 220
27 234
28 232
29 224
30 216
31 218

TDTAL 6416

MEAN
DISCHARGE
DAY (CFS)
1 226
2 234
3 230
4 234
5 234
6 238
7 238
8 238
9 238
10 238
11 230
12 248
13 248
14 268
15 318
16 310
17 288
18 252
19 252
20 245
21 272
22 342
23 312
24 262
25 242
26 292
27 376
28 312
29 250
30 236
31 220

TOVAL 8123

SAN JUAN RIVER BASIN

09364500 ANIMAS RIVER AT FARMINGTON, N. MEX,--Continued

DAILY SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 YO SEPVEMBER 1969

OCTOBER

MEAN
CONCEN=-
TRATION
(MG/L)

8D
155
16
180
10

JANUARY

MEAN
CONCEN=-
TRATION
(MG/L)

105

MEAN

LOoAD Ol SCHARGE
(TONS) {CFS)
30 230
65 265
29 252
97 228
244 218
233 226
89 226
54 220
a7 214
%8 204
62 204
59 210
34 224
42 250
52 250
53 248
46 250
51 268
b4 2712
30 260
34 262
13 262
18 262
21 258
65 258
22 234
23 236
48 245
42 258
31 255
38 -
1784 T249
MEAN

LOAD DISCHARGE
{TONS) (CFS)
13 224
17 232
30 228
51 228
38 240
40 260
24 260
21 250
21 222
19 226
15 232
24 2648
5.4 215
40 298
240 215
134 258
78 255
54 245
4l 240
41 252
65 242
619 240
362 242
117 240
T7 238
510 262
2690 258
632 248
176 -
118 -
62 -—
63T4.4 6918

NDVEMBER

MEAN

CONCEN=
TRATION

(MG/L}

140
100
78D
72
52

FESRUARY

MEAN

CONCEN~
TRATIDON

{MG/LY

DECEMBER
MEAN

MEAN CONCEN-

LDAD DISCHARGE TRATION
(TONS) (CFS} 1L 748}
87 240 28
501 252 St
531 236 87
44 236 45
31 216 96
23 220 88
15 242 61
17 262 10
21 260 80
8.3 268 99
6.1 282 85
5.1 272 97
13 252 63
51 248 76
38 265 16
47 280 50
41 285 21
46 260 26
65 236 39
55 228 47
54 250 50
61 208 32
51 190 %5
217 224 59
37 252 110
28 272 162
7.6 265 48
6.0 232 42
33 242 31
34 248 8D
- 234 115
1984.1 1657 --
MARCH

MEAN

MEAN CONCEN-

LDAD DISCHARGE TVRATION
(TONS) (CFs} 1MG/L)
53 248 220
53 242 132
St 240 88
50 238 120
51 242 135
36 242 82
37 245 78
29 238 71
31 230 69
38 228 70
33 230 66
39 234 65
T4 222 73
294 224 78
209 224 51
201 226 75
134 234 150
&7 299 1600
44 451 4020
88 451 2360
56 471 16DD
27 518 1020
48 598 2730
49 484 1350
39 393 610
67 408 600
118 513 1420
79 652 2400
- 164 2990
910 4250
- 1000 3820
2078 11899 -

LOAD
(TONS)

1760
647

661
1970
4220
6170
10400
10300

54715



MEAN
01 SCHARGE

DAY {CFS)
1 1020
2 1130
3 1050
“ 1050
5 1080
6 1270
T 1400
8 1180
9 1100
10 1250
11 1390
12 1440
13 1280
16 1190
15 1200
16 1120
17 1120
18 Lag0
19 1050
2 1170
21 1480
22z 1860
23 2080
26 2200
25 2210
26 2000
27 1700
28 1400
29 1430
30 1610

31 -

TOTAL 41460

MEAN
DISCHARGE
0AY (CFs)
1 2000
2 1980
3 2030
“ 2160
5 2060
6 1840
7 1660
8 1390
9 1200
10 1220
11 1170
12 1260
13 1380
14 1320
15 1290
16 1310
17 1280
18 1640
19 2230
20 2480
21 2190
22 1820
23 1680
24 1450
25 1280
26 1170
27 1080
28 945
29 828
3¢ 765
31 632

TOTAL 46740

DAILY SUSPENDED SEDIMENT,

APRIL

MEAN
CONCEN-
TRATION
(MG/L)

2900
3600
2230
1520
1500

1660
2200
1050
800
930

930
960
450
390
350

275
255
250
230
265

720
1750
1160

810

630

415

JuLY

MEAN
CONCEN-
TRATION
{MG/L)

315

333
230
165
118
98
84

SAN JUAN RIVER BASIN

09364500 ANIMAS RIVER AT FARMINGTON, N, MEX,--Continued

LOAD
{TDNS)

7990
11000
6320
43190
4370

5690
3320
3350
2380
3140

3490
3730
1560
1250
1130

832
7L
675
652
837

2880
8790
6510
4810
3760

2240
1380
869
907
1090

105033

LOAD
(TONS)

1090

1050
671
“21
264
202
143

34010

TOTAL DESCHARGE FOR YEAR ICFS-DAYS)

TOTAL LOAD FOR YEAR {TONS)

MEAN
DFSCHARGE
{CF$)

L1710
2020
2260
2260
2030

1790
1770
1500
1390
1380

1540

MEAN
DISCHARGE
ICFS)

MAY

MEAN
CONCEN-
TRATION
{MG/L)

360

AUGUST

MEAN
CONCEN-
TRATION
IMG/L)

155

101
166
138
12900
13400

3200
320
176
122
s

562
815

13900

5530
4240
4150
2240
1510

1580
2140
4730
6050
4260
3530

78196

LOAD
(TDNS)

268
10500
8960
12800

MEAN
DTSCHARGE
ICFS)

3460
2750
2560
2380
2480

MEAN
DI SCHARGE
{CFS)

255
260
230
240
474

372
288
324
456
584

640
696
624

552
4986

480
440
679

1010

927
864
765

704
616
544
488
872

16454

WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

JUNE
MEAN
CONCEN-
TRATION LOAD
MG /L) (TONS)
225 2100
210 1560
300 2070
290 1860
135 904
150 1100
120 826
83 515
135 860
130 888
88 577
70 384
68 312
65 210
70 293
92 407
165 909
175 1050
120 674
90 493
72 393
65 367
60 330
51 262
51 253
135 645
85 399
50 220
60 279
89 457
—-— 21657
SEPTEMBER
MEAN
CONCEN-
TRATION LOAD
MG /L) (TONS)
90 62
408 286
172 107
100 65
L0500 15800
1950 1960
380 295
330 289
1090 1340
890 1400
750 1300
2180 4100
970 1630
495 759
288 429
429 575
310 408
238 308
217 258
5990 21500
10900 31900
2700 6690
1210 3030
1160 2710
700 1450
680 1290
600 998
410 602
510 672
530 675
- 102888
308260
504369.5,

155



156 SAN JUAN RIVER BASIN
09364500 ANIMAS RIVER AT FARMINGTON, N. MEX,--Continued
PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT., WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

(METHODS OF ANALYSIS: B, BOTTOM WITHDRAWAL TUBE: C, CHEMICALLY DISPERSED: Ny IN NATIVE WATER; P, PIPET: S, SIEVE,
Ve VISUAL ACCUMULATION TUBE: W, IN DISTILLED WATER)

WATER PARTICLE SIZE
TEM- SUSPENDED METHOD
PERA- CONCEN- SEDIMENT ~ PERCENT FINER THAN THE SIZE [IN MILLIMETERS) INDICATED OF
TURE  DISCHARGE TRATION DISCHARGE ANALY-
DATE TIME ( C) (CFS)  (MG/L) (TGNS/DAY) ,002 .004 .008 .016 .031 .062 .I25 .250 .500 1.00 2.00 SIS
NUV 2, 1968 1600 10. 212 738 542 60 77 -- 96 == 100 =~ == -= —=
MAK 1, 1969 1130 05. 265 486 348 60 79 -- 96 -- 100 =~ == == ==
MAR 23...... 0915 05. 729 3840 7560 35 43 -- 71 == 97 100 -- == -
0745 05. 1070 2630 7600 41 5L -- 70 -- 95 100 -- -- ==
1400 10, 1120 6360 19200 35 46 58 68 80 87 93 97 99 100
1400 10. 1120 6360 19200 2 8 48 65 78 87T 93 97 99 100 ~- VPN
APK  Taeeseses 0630 N8, 1490 2220 8930 21 26 - 42 - 89 99 100 - - = VPWC
MAY 204esees 0630 09. 2730 362 2670 25 31 - 42 - 80 95 100 - - -~ VPWC
JUN 20<ees.s 1530 17. 1910 92 “T4 “- == == == - 87 96 100 -- - s
JUN 26.e4... 1615 15. 1770 211 1010 = == == —= == 96 99 100 -~ -— = §
L0«vssss lo&30 29 1200 556 1800 - == == == == 9T 99 100 ~- == == §
1500 27, 2000 2310 12500 46 58 -- 75 -- 96 99 100 -~- == —= SPWC
Linn 21, 963 6670 17300 52 65 ~— 8 -- 99 100 -- ~= == == SPWC
1550 25. 576 12900 20100 65 74 -= 95 == 100 -= == == == -— PWC
1700 23. 440 L0700 12700 59 70 -- 95 =-- 100 -~ -- -- == - PWC
SEP 10seas.. 1840 22, 608 380 1440 30 39 -~ 57 -- 90 95 99 100 -~ VPWC

SEP 21leeeees 1830 18, 828 8010 17900 43 65 - 83 - 98 100 - - - ==~ VPWC



SAN JUAN RIVER BASIN 157
09365000 SAN JUAN RIVER AT FARMINGTON, N. MEX,

LOCATION, --Lat 36°43'25", long 108°13'30", in SE} sec.17, T.29 N,, R.13 W., San Juan County, at gaging station
360 ft downstream from highway bridge, 4,000 ft downstream from Animas River, and 1 mile west of Farmington,
river mile 97.4.

DRATNAGE AREA.--7,240 sq mi, approximately.

PERIOD OF RECORD, --Chemical analyses: May 1962 to September 1969.
Water temperatures: June 1962 to September 1969.

EXTREMES. --1968-69:
Dissolved solids: Maximum, 797 mg/l Aug. 23; minimum, 154 mg/1 May 18-31,
Hardness: Maximum, 309 mg/t Aug. 23, Sept, 12; minimum, 104 mg/l1 May 18-31.
Specafic conductance: Maximum daily, 1,240 micromhos Aug, 23; minimum daily, 241 micromhos May 29.
Water temperatures: Maximum, 28,0°C Aug, 10, 19; minimum, freezing point on several days during December and
January,

Period of record:
Dissolved solids: Maximum, 1,380 mg/1 July 12, 1967; minimum, 103 mg/l1 May 11-15, 1962,
Hardness: Maximum, 820 mg/l Aug. 6, 1968; minimum, 65 mg/l May 11-15, 1962,
Specific conductance: Maximum daily, 1,930 micromhos July 31, 1967; minimum daily, 154 micromhos May 13, 1962,
Water temperatures: Maximum, 33,5°C July 6, 1967; minimum, freezing point on several days during December and
January of most years,

REMARKS. -~Samples from right and left banks are composites, Bacteriological data furnished by New Mexico Public
Health Laboratory.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
DIS~

oIS~ SCLVED
SOLVED MAG~

MEAN CAL- NE- BICAR- CAR- CHLO-
Gis- SILICA clum STUM SODIUM  BONATE  BONATE SULFATE  RIDE
CHARGE  (5102) Ay (MG} {NA) (HCO3)  (CC3) 1504) L)
{CFS) (MG/LY  (MG/LY  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)
702 13 62 7.2 41 144 [ 144 6.6
560 13 78 9.6 51 163 o 195 1c
632 13 76 6.7 55 147 0 190 7.2
592 13 85 17 64 172 [ 235 14
544 13 70 8.6 50 144 [ 189 6.0
521 14 B5 7.8 69 166 [} 244 12
539 13 78 8.1 49 155 [} 190 10
685 12 80 7.9 44 15¢ [} 182 5.0
803 14 78 7.2 47 144 c 192 7.7
1210 13 65 4.4 52 142 [} 167 6.9
2050 12 85 6.8 150 214 9 382 8.8
1420 13 68 445 55 156 ¢ 170 8.3
226C 15 49 5.2 26 125 L] 92 4.4
228¢ 13 48 3.¢ 25 116 0 86 4.2
2300 13 44 45 25 111 0 84 3.9
2690 13 59 5.8 49 159 o 142 5.5
2620 12 52 6.2 31 138 ] 101 5.0
103, 11 82 5.6 37 170 0 163 8.6
1540 1c 15 13 27 168 [ 130 7.8
2930 10 S0 6.1 20 128 Q 76 6
3760 8.3 42 5.6 15 112 ¢ 63 L]
3670 5 42 4.9 le 108 0 T4
5360 6.7 3¢ 3.4 11 92 0 48
4630 6.9 29 2.5 14 98 [ 54
386¢ 8.1 42 4,9 18 110 o 68
3530 8.7 44 2.2 15 100 0 69
287C 13 53 7.3 37 150 0 116
308¢C 9.9 46 5.6 18 112 4 80
3360 11 66 5.5 4 154 o 152
2300 9.8 50 7.3 19 118 0 91
2960 14 9¢ 5.8 11c 198 [} 350
2000 11 56 5.0 22 124 0 96
1650 14 66 6.2 36 158 0 128 4.3
222¢ 17 1] 8.6 “2 20¢ [ 163 3.8
150¢ 12 55 7.5 24 138 [ 104 5.7
985 12 72 10 33 164 ¢ 141 8.9
1813 12 1c8 7.7 150 226 [ 402 6.1
173¢ 18 &2 7.1 50 167 3 145 a2
157¢ 13 g2 5.4 27 130 [} 101 4.0
JEL 12 65 €.e se 170 [ 166 4ot
132¢ 13 £3 7.2 3 146 6 101 6.1
1570 11 68 8.4 54 154 14 163 7.8
242¢ 13 161 12 142 198 10 4C6 7.4
1740 12 55 e.c 30 106 13 197 6.6
244¢ 12 68 10 43 118 16 143 17
1810 13 53 6.3 25 103 13 9% 546
WIL. AVG. -- 10 50 Sob 25 120 1 95 445
TIME WTO.
AVG. 2090 11 59 6.3 33 132 1 124 5.6
TONS

PFR DAY - 58 283 30 142 676 5 534 26



CATE

PEP DAY

SAN JUAN RIVER BASIN

08365000 SAN JUAN RIVER AT FARMINGTON, N, MEX,--Continued

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

NITRATE
{ND3)
(MG/L)

[CRey

~
o
crULre W WoOBND

DI 5=
SOL VEC
SCL10S

{SLM OF
CONSTI=
TUENTS )
(MG /LY

346
439

DIs~
SOLVED
SoLIDS
{TONS

PER
AC-FT)

o7
.0

oIs=
SCLVED
SCLIDS  HARD-
{TONS NESS

PER (CA,MG)
Davl (MG /L)
646 184
459 234
46T 202
591 254
565 210
769 244
66T 228
743 232
911 226
1280 180
4040 240
1370 188
15¢0 146
1470 138
1445 130
2580 171
1960 155
1nie 244
144C 22%
1822 15n
1960 128
2030 128
2230 104
2152 112
2ce0 125
1810 119
2440 162
1940 138
3270 187
2140 155
5440 28¢C
1390 160
1520 1€¢
2492 23¢
1120 168
957 222
3900 2en
173¢ 184
199G 152
1690 190
1040 162
2140 206
51¢0 300
1340 170
26430 212
1290 158
~-- 148

- 173

NON=
CAR-
BONATE
HARD-

NESS
MG/ LY

66
100
82
113

92
108

SODIUM
AD~-
SORP-
TION
RATIO

SPECI-
FIC
CONO-
UCTANCE

{MICRO-
MHOS )

540
617

1000
411

531
645
464

t220
583
434
624

453
1130
463
594
4ls
404

485

~~ NN
RO
>~ w~NWN

-
S

NNNNNN A NN
RO
DRrONMN N CBUSsLL oW



SAN JUAN RIVER BASIN
09365000 SAN JUAN RIVER AT FARMINGTON, N. MEX.--Continued

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

159

FIELD IMME-
SPECI~ BIO~ FECAL CIATE  STREP~
CROSS FIC CHEM=- CHEM= coLI=- coLI- TOcoccl
SECTION COND~ FIELD OIS- ICAL 1CAL FCRM FORV {coL-
Lee- DIS-  UCTANCE PH TEMPER-  SOLVED OXYGEN OXYGEN {CoL. {COt. ONIES
TIME ATION CHARGE (MICRO- ATURE OXYGEN DEMAND DENAND PER PER PER
(FT) {CFS) MHDS ) {UNITS) (DEG C) (MG /L) (MG /L) (MG/L) 1CO FL) 100 ML) 100 ML)
0700 Fi 520 -- -— o« 11.¢ - 1.0 1c 65000 50
0720 (1 520 -- -- «0 1.4 - 2.0 <1 294000 150
0809 20 743 - - <0 11.7 -— 1.6 - - hd
0830 &c 743 - - -0 1.5 - 1.9 - - -
0809 20 2290 320 -- 2.0 1C.8 - oo 1c 800 &0
0820 Y4 2290 460 - 2.0 1.3 - 1.4 7200  A32000 600
1406 20 2220 260 - 3.c 5.8 - .t 20 680 <10
1445 69 2220 550 -— 3.C 9.7 - 1.7 56400C 2340n0C 14100
1200 20 1650 £20 - 12.0 8.1 - b 10C 1500 90
1245 60 165¢ 500 -- 12.0 T2 - 1.3 110000 700002 1590
08730 20 39¢0 200 - 5.0 8.6 - 1.0 -- - -
0310 60 39¢0 310 - 9.0 2.1 -- 1.8 - - —
0800 60 4420 28C - 12.¢ 5.2 - 1.0 12000C 245000 13000
0830 20 4420 280 - 12.0 9.1 - 1.0 7c0 18000 600
100y 60 3000 39¢ - 15.¢0 8.3 - 2.0 4020 20100 110
1040 20 30CC 3125 - 15.0 8.9 - 1.2 10 2790 10
1991 20 1176 4€0 8.0 23.0 5.4 - -8 <10 5000 20
2000 ¢ 1re 53¢ 8.1 264G Se7 - 1.1 <1c 20900 30
1500 60 1820 438 8.2 2C.C TeC 22 .6 <10 2850000 5
1e30 20 1820 450 -- 20.C 6.7 10 1.0 <1c 10000 <19
A ANALYZED BY U.S. GEOLOGICAL SURVEY.
DIS-
DIS- SOLVFD
CRCSS oIS~ SOLVED MAG- PO-
SECTION SOLVFD CAL=- NE- TAS=- BICAR- CAR=
LcC- CIS- SILICA IRON C1um SIumM SODIUM STUN BONATE BCNATE SULFATE
TIME ATICN CHARGE {5102) (FE) {cal {MG) (NA) ) (HCO3) (co3) {S04)
DATE {FT) (CFS) (MG/L) tuG/sL) {MG/7L) G /L) {MG/L} {MG/L) (MG/7L) /7L (MG/L)
ANALYSES OF ADDITICNAL SAMPLES
n9ao -= 4180 6.7 - 39 3.8 13 - 9% o 56
1602 60 3000 8.1 bl 45 6e8 19 1.8 109 [] 8
LI 20 298¢ 10 - 40 hed 20 1.8 106 [ T4
19¢1 20 1173 11 -- 50 5.9 27 3.2 126 1] 116
N2 e 1170 9.9 - 6C Te5 36 3.8 150 9 19
1502 6C 1820 12 - 62 8.3 35 3.5 157 [ 126
1621 20 1820 12 110 4B 5.9 3¢ 3.0 120 L] 113
0 15— DIS-
DIS- SOLVED SOLVED NON- SODIuM  SPECI-
SOLVED SCLIDS  SCLICS CAR= AD- FIC
CHLO- FLUD= {RES[- (S5UM CF HARD~ BONATE  SORP- COND-
RIDE RIDE  NITRATE  DUE AT CONSTI-  NESS HARD= TION  UCTANCE PH TEMPER~
wh {F) (NO3) 180 C) TUENTS) (CA¢MG) NESS RATIO (MICRO- ATURE
DATE 1G/LY IMG/L) G /L) (MG/L) 1MG/L) {MG/L) MG/L) MHOS} (UNLITS) (DEG C}
JUNE
Chunn 4.0 - <5 - 1¢5 112 3¢ 5 2B6 7.1 13,0
JuLy
10eae 5.5 - .6 267 21§ 138 [3:] o7 3157 T.7 15.0
10... 3.6 el -0 207 2ce 124 37 .8 334 7.8 15.0
AUG.
Obass 543 - 1.0 294 251 148 45 1.3 453 8.1 23.0
Cdhoye 11 - 3.0 330 324 179 56 1.2 505 8.0 24.0
SEP,
10... 3.2 -5 1.2 3¢ 326 161 62 1.1 521 Teb 20.0
10eee 4.2 5 6 29¢ 280 144 46 1.2 434 T7+B 20.0



630

634
628
701
686
688
698

09365000 SAN JUAN RIVER AT FARMINGTON, N, MEX,--Continued

SAN JUAN RIVER BASIN

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1968 TO SEPTEMBER 1959

NOV
639

912
751

€75

678
644

DEC

622
655
642
555
642

620
607
623
61%
651

€38
eTT
644
618
652

€37
638
637
751
538

6346
662
722

628
626
661
565
632
684

JAN
6C5
619
614
(334
523

6CT

608

389

622

(ONCE-DAILY MEASUREMENT)

FEB

355
3er
3e6
3e2
291

380
267
379
3¢S
389

MAR

370
376
348
363
372

366
368
3r2
379
343

389
385
376
389
355

380
397

619
440

43C
432
462

672

680
653
640
615
608
566

459

APR

589
520
470
408
399

404
384
379
392
349

372
362
363
3715
369

382
378
arr
371
311

369
343
3T
304
302

300
323
342
341
328

376

May

322
323
200
296
324

365
397
3671
364
354

338
319
318
324
324

392
312

271
305

269
248
246
244

271
286
245
241

244

305

JUN

261
285
288
294
28¢

269

300

JuL

264
292
289
282
250

302
315
331

372

250
482
Aee
353
343

354
358

590
4ce

339
365
355
999
427
396
409
4CC
438

361

46¢

285

T4l
50%

536

SEP

424
424
431
422
497

444



18.0

13.0

13.0

13.0

4.6

14.0

~®® o0

0ODP000 O0OO0O O®2O

09365000 SAN JUAN RIVER AT FARMINGTON, N. MEX,--Continued

SAN JUAN RIVER BASIN

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DEC

4.0
6.0
2.0
3.0
2.0

5.0

0.0

0.0
0.0
2.0

1.0

JAN

(ONCE-DAILY MEASUREMENT)

FER

MAR

6.0
7.0
8.0

APR

16.0
12.0
10.0

9.0

10.0
13,0
1l.0
12.0
10.0

12.0
11.0

8.0
13.0
12.0

10.0
13.0
13.0
10.0
10.0

10.0
10.0

8.0
8.0

5.0
10.0
15.0
16.0
1

10.9

May

16.0
15.0

13.0
9,0

9.0
10.0
13.0
13,0
10.0

15.C
16.0
15.0
15.0
15.0

15.0
10.0

17.0
15.0

15.0
15.0
14.0
11.0

18,0
20.0
17.0
18.0
12,0
12,0

13.8

16.0

15.0

19,0
15.0
2C.0
lé.0
2¢,.¢

2¢.C
2040
20.0
19,¢
20.0

2¢.C
22.0
22.0
22.0
22.0

22.C
22.0
22.0
22.0
19.0

22.¢
23.0
22.C
22,0
23.0

22.C
20.0
22.C
24.0
25,0
25.C

21.2

25,0
25.0
18.0
22.0

20.C
20.0
22.0

28.0

SEP

19.0
22.0
2C.0
22.0
23.0

17.0
17.0
21.0
20.0
21.0

22.0
2C.0
19.0
1s.0
1.0

2C.0
2€C.0
20.0
2C.0
2¢,0

18.0
19.0
19.0
18.0
20.0

2C.0
13.0
1440

16.3

161



182 SAN JUAN RIVER BASIN
09368000 SAN JUAN RIVER AT SHIPROCK, N. MEX.

LOCATION, —-Lat 36°47°35", long 108°43'55", in SW} sec.22, T.30 N., R.18 W., San Juan County, at gaging station
3 miles west of Shiprock, 6 miles downstream from Chaco River, and at river mile 61.0.
DRAINAGE AREA.--12,900 sq mi, approximately,
PERIOD OF RECORD, -~Chemical analyses: February 1941 to September 1945, July 1957 to September 1969.
Water temperatures: D b 1950 to 1969,
Sediment records: 1950 to Se 1969,
EXTREMES, --1968-69:
Dissolved solids: Maximum, 821 mg/l Aug. 24; minimum, 183 mg/l May 17-31,
Hardness: Maximum, 386 mg/l Sept. 9; minimum, 120 mg/1 Feb, 5-11,
Specific conductance: Maximum daily, 1,270 micromhos Sept. 9; minimum daily, 278 micromhos May 30.
Water temperatures: Maximum, 28, 0°C Aug. 10; minimum, freezing point on several days during December to
February,
Sediment concentrations: Maximum daily, 44,100 mg/1 Aug, 15; minimum daily, 350 mg/l Dec. 24.
Sediment loads: Maximum daily, 473,000 tons Sept., 21; minimum daily, 657 tons Dec. 24.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DIS~ SODIuM
01S- SOLVED PLUS
DIs- SOLVED MAG- PQ- PO~
MEAN SOLVEC AL~ NE- TAS- TAS~ BICAR= CAR~ CHLO-
oIS~ SILICA IRCN CIuM STumM SODIUM ST S1UM BONATF BONATE SULFATE RIDE
CHARGE {sic2) {FE} {cay (MG) (NA) (NA+K) ) (HCO3) (ces) (504) L)
DATE 1CFS) NG/L) {us/1) (MG {MG/Ly (MG/L) iMG/L)Y MG/ (MG /L) MG /L) iNG /7LD 1MG/L)
ncr.
N-c4s 715 13 81 12 - T2 - 162 [ 241 16
15-76 857 i5 88 13 - 86 -- 178 ] 269 20
ul=-14 774 13 82 14 -— 67 - 160 ] 241 16
15-31 566 12 - 12 18 - 82 - 180 0 312 22
NV,
"l... 780 10 - 104 13 - 82 - 176 ] 320 23
J2-r3 B2y 12 126 16 - 135 -- 188 c 412 25
fi4-13 574 11 102 18 - 89 - 180 [} 307 22
164=3C 660 11 - 98 16 - L1 - 176 [} 296 21
DEC.
.1-31 773 13 - 92 18 - 66 - 166 0 262 17
JAN.
1=2" 7 9.8 - n 15 -~ 69 - 102 o 269 16
22-25 997 9.7 69 13 65 128 o 229 14
26=~29 118c 12 78 9.1 99 156 [ 250 Bab
3u=31 1740 11 - 57 9.3 - 53 - 136 [ 159 7.8
FeBa
ul=n4 1910 13 53 9.2 - 3C - 126 [] 122 1.6
f.5=-11 218r 12 32 9.7 - 26 -- 58 L 116 4.5
12-29  226C 11 - 47 Bed - 30 - 105 ] 122 2.2
MAR.
M=19 2240 10 - 49 8.1 - 35 - 118 [ 123 L5
20-21 2540 13 - 52 6.9 - S1 - 144 [ 133 6.2
22-23 2430 13 - S0 T3 - 38 - 133 c 112 5.8
24-29 105¢ 11 - 80 14 - 55 - 160 0 221 8.7
30-31 1350 11 -- 78 13 -— 7 —-— 158 ¢ 198 8.8
APR.
“l=¢3 1800 11 2r 75 15 37 -— 3.6 17c [ 168 4.5
Ne=-21 - 12 - 51 9.0 - 24 - 130 2 97 4.4
22-37 3T1L %7 - 46 7.5 - 21 - 120 [} 82 3.6
MAY
0106 374U 11 -- 47 T.2 - 19 - 110 o 84 5.8
07... 3M9 15 - “8 6e3 - T2 - 140 [ 170 7.1
v8-16 3320 12 - 48 7.5 - 25 - 119 Q 9% 5.6
17-31 5240 Q.5 - 4C 7.1 - 10 - 95 4 64 2.7
JUNE
01-16 4220 11 -- 42 Tel - 20 -- 112 4 T4 4.9
17... 4150 15 - 56 T - 38 - 150 ¢ 116 6.2
18-3¢ 3760 11 - 45 6.7 - 22 - 113 4 B4 4.7
JutLy
n1-08 3440 8.3 ic 42 6.6 22 - 1.7 104 [ 88 4ok
09-18 3110 10 - 49 8.1 -- 32 - 125 o] 109 5.2
19... 3880 15 -- 85 8.0 - 55 - 144 [¢] 220 8.0
20~21 4100 13 - 67 9.0 - 28 -~ 170 [ 149 6.0
22-25 3030 11 - S4 8.1 - 31 -- 134 0 108 7.1
2640, 2660 14 - 72 11 - 95 - 198 ) 246 T.2
2T7... 2400 13 il 71 8.0 - 58 - 166 0 176 9.2
28-31 1780 11 - 60 8.3 - 36 - 139 ] 128 8.4
AUG.
01-14 1540 15 - 68 12 - 48 - 168 o 167 T2
15... 2490 20 - T4 Teb - 184 e 282 [ 356 8o
16~-19 1380 1s - 66 1 - 59 - 162 4] 182 7.5
20-21 722 15 - 89 19 - 71 - 176 0 273 15
22-23 1200 16 - 69 11 - 65 - 160 ] 201 9.2
24,40 2100 18 - 100 10 - 158 - 248 0 406 7.8
s25-31 1490 14 - 70 10 - 50 - 166 0 17 7.6
EP.
01-08 1840 13 - 66 10 - 52 - 166 0 163 9.0
09.., 3410 18 - 124 19 - 118 - 245 0 410 9.0
10-13 2480 14 - 80 10 - 80 - 186 4] 237 9.2
14-19 1730 13 - 63 9.0 - 48 - 144 5 150 9.2
20-22 3210 15 - 1.0 23 - 52 - 208 4] 270 18
23-30 1930 12 - 59 11 - 36 -- 144 6 134 7.8
WTD. AVG. bl 11 - 55 93 - 37 - 129 ] 136 6.9
TIME WTD.
AVG. A2118 12 - 65 11 - “9 - 140 [ 178 9.9
TONS
PER DAY - 63 - 304 52 - 204 -~ 14 1 154 38

A MEAN DISUJARGE BASED ON 365 DAYS. MEAN DISCHARGE BASED ON 347 DAYS OF REPORTED DISCHARGE, 2050 CFS.



Period of record:

09368000 SAN JUAN RIVER AT SHIPROCK, N. MEX,--Continued

SAN JUAN RIVER BASIN

Dissolved solids: Maximum, 2,980 mg/l July 30-31, 1959; minimum, 115 mg/i June 21-28, 30, 1944,

Hardness: Maximum, 1,100 mg/l1 July 30-31, 1959; ntninu-, 70 mg/1 June 21-28, 30,

Specific conductance (1957—59)‘

June 6, 1958,

VWater temperatures:
of most years.

Sediment concentrations:
Maximum daily, 2,000,000 tons Aug. 11, 1967; minimum daily, 1 ton on several days during

Sediment loads:
July and P

Maximum daily, 114,000 mg/1 Aug,

Maximum duly, 4,360 micromhos July 31, 1959 ntnimm daily, 188 micromhos

analysis, Bacteriological data furnished by New Mexico Public Health Laboratory.

DIS-
SOLVED
FLUC-
RIDE
(F)
DATE MG/L)
ocT.
(eSS b
05-06 oh
nT-14 3
15-21 o
NOV.
Cless e
02-03 .5
O6=13 o4
14-30 o4
DEC .
¢1-31 -5
JAN.
=21 -4
22-25 4
26-29 .5
3n=-31 4
FEB,
L1-04 .3
05-11 -3
i2-28 «3
MAR .
Cci-19 .3
20-21 -4
22-23 o2
24=29 o3
39-31 o2
APR .
01-93 o3
04-21 3
22-30 -3
MAY
01-06 3
0Teae o4
LETY .3
17-31 .3
JUNE
fl-16 o3
17... o
18-30 «3
JuLY
01-08 «3
09-18 .3
19.. e -5
20-21 o5
22-25 3
26404 X
2740 5
28-31 4
AUG.
01-14 b
15s0e .7
16-19 .5
20-21 4
22-23 %
24400 <5
25-31 b
SEPT
01-08 3
D9 N
10-13 o5
14-19 o4
20-22 .5
23-30 o2
WTD. AVG. -3
TIME WTD.
AVG. o4
TONS

PER DAY 1.9

r 1959,
REMARKS. --Additional chemical analysis on Feb, 3, 1969 performed in conjunction with sediment particle-size

1962, May and July 1963.

1 944

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

(MG/L)

4.5
402
3.4
5.1

5.5
5.4
4.8
4.0

4.8

N NP WOTTT e
HUDOONS ~NNBOOOD™

D1S-
SCLVEL
BORCON

(8)
wer/L)

o1s-
SOLVED
sSoLIDS
(SuM COF
CONSTI-
TUENTS)
(MG/L)

521
584
5t
642

651
804
636
613

553

502
466
578
367

292
230
274

289
327
294
473
439
404
264
23
230
388

253
182

339
323
398

1790

O1s-
SOLVED
SOLIDS
(TONS

PER
AC~FT)

<71
.79
7€
< €7

< €5
1.09
. £6
- €3

«15

.58
+ €3
.19
o350

40
+31
.37

.39
.46
40
. 64
.G

#55
.36
.31

-3l
53
-0
.25

25
<43
.31

OIS~
SOLVED
SOLIOS  HARD-
(TONS NESS
PER (CA,MG)
DAY) (MG/L)

1010 254
1340 272
1080 262

$81 330
i170 336
1780 332

983 328
100 312
1150 294
150 238
1250 226
1840 232
1630 176
i151¢ 17
1350 120
1670 152
1750 156
231¢ 158
1930 154
1340 258
1eC0 25¢
196D 248
2260 1664
2310 148
2320 147
3890 146
2270 151
2890 t29
2460 134
3520 170
2350 140
207G 133
2320 156
4900 245
4010 204
2360 168
3910 225
2720 210
1550 184
1680 220
5310 216
1570 207
1120 30D
1470 2186
466D 292
1640 219
1980 209
7540 3ge
3510 242
1730 194
5140 368
1170 194

- 179

- 212

SODT UM

RATIO

2.0
2.3
1.8
2.0

2.0
3.2

2.0
1.7

1.9
1.9

1.7
1.0
1.0
lel

1.2

1.0

M OE O HBRENRNE BaRHEUOE BRN

P M O PRANCU VOOD®ES NG

SPECI-
F1C
CCAD-
UC TANCE
(MICRO~
MHCS)

m
865
771
939

954
1160
936
895
8le

758
106

335
369
356

11, 1967; minimum daily, 2 mg/l May 4, 1963.

PH

CUNITS)

o>~

ST

NaNN NN

PRBBND DN NNV NDN NN DN

R

® P WHWOBN OWNO"®~ DODOOO-w

~ o~

183

Maximm, 34.0°C July 20, 1968; minimum, freezing point on many days during winter periods
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DATE

DATE

SAN JUAN R1VER BASIN
09368000 SAN JUAN RIVER AT SHIPROCK, N. MEX.--Continued
CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

FIELD

IMME-
SPECI- BI0-  FECAL OIATE  STREP-
FIC CHEM=- CHEM- coL1- coLf- rtococC!
CONC- FIELD DIS- 1CAL ICAL FCRM FORM  (CCL-
OIS-  ULCTANCE PH  TEMPER-  SOLVED OXYGEN OXYGEN  (COL. (COL.  ONIES
TINE CHARGE  (MICRD~- ATURE CXYGEN DEMAND DEMAND PER PER PER
(CFSY MHOST  (UNITSH (DEG €3  (MG/L)  (MG/L)  (FG/L} 10C M) 100 ML) 100 ML)
160¢ 3050 -- -- 21.0 -- - 1.6 - - -
093¢ 245¢C 650 8.0 2t.0 4.6 - 1.4 <10 8500 <10
1130 189¢ 850 2.0 19.0 5.3 ¢ 2.3 <1e <1o0 <10
oIs- SODIUM
DIS- SCLVED PLUS
c1s- SOLVED  MAG- PC- PO-
SCLVED caL- NE- TAS- TAS- BICAR- CAR-
DIS= SILICA IRON Clum SIUM  SCDIUM SIuM SIUM BONATE  BONATE SULFATE
TIVE CHARGE  (SIC2) (FE) (cay (vG) (NA) (NA#K) Ky (HCC3)  (CO3) (5041
(CFS) (MG/L)  (UG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)
ANALYSES OF ACDITIDNAL SAMPLES
1739 546 19 -- 10% 18 -- 84 -- 180 ° 323
1820 725 11 -- 97 16 - 74 -- 170 0 289
173 745 11 - a8 15 -- 58 - 158 0 261
1630 2590 -~ - 50 2 EN - -~ 120 [ --
1542 1500 14 - 52 8.4 -- n -- 122 [ 118
1ele 2220 12 -- 51 10 -- 3 -- 122 0 125
1040 1720 11 10 80 15 40 -- 3.5 188 0 178
1940 4360 11 - 45 7.9 -- 20 - 114 0 84
1006 418C 9.5 -- 43 €. -- 17 -- 106 0 75
1607 305¢ 9.1 - 4¢ €.5 25 - 1.8 110 0 100
€930 245¢ 1 - 66 8.8 s6 -- 4.2 143 o 182
1136 1950 11 - 73 8. a6 -- 4.8 164 [ 268
DIS- D1s-
DIS- SOLVEG  SOLVFD NON- SODIuM  SPECI-
SOLVED D1S- SOLIDS  sOLIDS CAR- A0~ FIC
CHLC- FLUC- SOLVEC ~ (RESI- (SUM CF  HARD= BONATE  SCRP=- COND-
RIDE 2IDE  NITRATE  BORON DUE AT CONSTI-  NESS HARD~ TION  UCTANCE oH TEMPER-
(cu F) (ND3} 8y 187 C) TUENTS) (CAyMGI  NESS RATIO  (WICRC- ATURE
(MG/LY  (MG/LY  (MG/L)  (UG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L) MICS)  (UNITS)  (DEG C)
22 . 4.7 - -- 656 336 188 2.0 959 7.6 12.0
17 .4 4.6 -- -- 593 308 168 1.8 870 7.8 .0
15 -4 5.6 -- - 512 280 15¢ 1.5 770 7.4 K.
2.4 -- -- - 28¢C - 208 11¢ .9 457 K} 5.0
4.2 .3 2.1 - -- 250 164 64 1.1 459 7.6 3.0
7.2 .3 .5 - -- 3cc 168 68 1.1 489 7.1 5.0
8.8 s 2.4 70 — 431 260 106 1.1 658 7.6 10.0
4.0 .3 .8 -- -- 225 145 52 .7 367 T.4 10.0
3.8 .3 -6 - - 2c8 136 49 .6 337 7.5 14.0
6.3 - .5 - 237 251 147 57 .9 401 8.1 21.0
1 -- 3.7 -- 421 413 196 79 1.7 621 8.1 21.0
6al . 2.6 -- 554 542 226 92 2.5 826 7.7 19.0



DAY

(LY

759

165

970
370

$47
957

962
962

954
965

949
954
949
934

931

19.0
19,0
15.0
15.0
16.0

16.0
17.0
15.0
15.0
15.0

18,0
19.0
13.0
17.0
14,0

11,0
10,0
1.0
11.0
14.0

14.0
13.0
13.0
13.0
14,0

14,0
13.0
13.0
13.0
11,0
13.0

14.4

SPECIF1C CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(ONCE-DAILY MEASUREMENT)

867

851
853
869

927

932
878
883
883
859

929

SAN JUAN RIVER BASIN

09368000 SAN JUAN R1VER AT SHIPROCK, N. MEX,--Continued

DEC

as51
317

JAN

€2
762
776
768
77€C

762
720
698
643
646

687
726
708
737
848

sC6
180
e2e

770

782
T2
759

654

167
856
106¢C
762
638
488

748

TEMPERATURE (°C)

OEC

FEB
471

MAR

432
440
417
452
448

443
436
426
455
424

450
483
470
468
516

48C
466
495
642
572

488
465
474
521
778

820
824
809
135
697
670

540

APR

669
608
620
453
432

443
436
423
426
428

4«17
415
413

420

415
425
422
438
433

412
394
3gs8
366
364

352

MAY

369
354
341
331
348

449
613
468

417

412
384
364
362
365

434
358
331
331
319

310
299
290

296

312
297
281
279
218
283

354

JUN

306
312
333
342
336

322

322
337
326

323
3137
368

391

388
4«85
401
357
357

365
351
341
349
3¢l

342
409
388
388
374

357

JuL

3sz
340
342
339
354

362
373
383
407
422

434
451
852
456
430

417
415
445
703
556

561
459
486
451
440

824
640
500
500
507
537

467

OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

(ONCE-DAILY MEASUREMENT)

FES

ce sy

MEVML WEIN S
000 cO0oOO OOAOO

woun
P

MAR

APR

15,0
13.0
10.0
13.0
14.0

1%4.0

17.0

MAY

16.0

JUN

17.0
14.0
15.0
19.0
15.0

17.0
16.0
15.0
15.0
15.0

13.0

JUL

15.C
19.0
16.C
18.0
18.C

18.0

593

846
601
133
116C
758

12¢

€4

AUG

22.0
22.0
20.0
25.0
21.0

23,0
22.0
21.0
25.0
28.0

22.0
22.0
264.0
22.0
20.0

20,0
20.0
20.0
19.0
19.0

19.0
22.0
19.0
18.0
18.0

20.0
20.0
20.0
20.0
18.0
17,5

20.9

165

SEP

6417
547
679
587
568

666
513
626
1270
838

€45

1080
626
605

550
533
571
547
1050

947
647
523
492
487

519

LE.0
17.5
L€.0
18,0
17.0

18.0
17.5
20.0
19.0
19.5

17.0

15.5

20.0
1945
21.0
21.0
16,5

1€.5
17.5
17.5
18.0
18.0

18.0
19.5



MEAN
DISCHARGE
OAY (CFS)
1 830
2 692
3 592
3 747
5 853
6 846
7 800
B 768
9 796
10 T34
11 159
12 769
13 793
14 770
15 669
16 523
17 510
18 509
19 539
20 531
21 543
22 541
23 548
24 557
25 560
26 560
27 560
28 588
29 621
30 663
31 607

TOTAL 20378

MEAN
DISCHARGE
DAY {CFS)
3 T48
2 753
3 751
4 755
5 T4t
6 745
7 757
8 T46
9 753
10 818
1t 800
12 800
13 866
14 897
15 930
16 900
134 840
18 848
19 842
20 860
21 900
22 1100
23 1180
24 1120
25 1100
26 1260
27 1600
28 1430
29 1100
30 1710
31 1760

TOTAL 30615

09368000 SAN JUAN RIVER AT SHIPROCK, N, MEX,--Continued
DAILY SUSPENDED SEDIMENT,

OCTOBER

MEAN
CONCEN~
TRATION
tMG/7L)

2090
2610
2070
5250
7700

JANUARY

MEAN
CONCEN-
TRATION
(MG/L)

6000
5190
2820
2180
3050

3300
2930
5360
5750
4810

4000
3120
3510
3750
1780

3740
4600
3730
1220
1780

2300
7450
7400
6800
10500

12200
23800
27000
13000
16200
21100

LCAD
{TONS)

2040

1470

1440

1770
1940
1590
1680
1700
3260

149840

LCAD
{TCNS )

12100
10600
5720
4440
6140

6640
5990
10800
11700
10600

8640

31200

41500
103000
104000

38600

74800
100000

723290

SAN JUAN RIVER BASIN

MEAN
DISCHARGE
{CFS)

780
964
764
677
635

6l4
607
558
558
522

522
522
522
635
642

691
691
T2

T2

705
691
691
456
563

677

684
698
712

19901

MEAN
DISCHARGE
(CFS)

1860
1980
1950
2130
2240

2240
2240

WATER

NOVEMBER

MEAN
CONCEN~
TRATION
(MG/L)

1750
12900
3480
3000
247C

2100
1890
1500
1490
1700

1850
1720
3210
4050
4540

4090
4350
4800
4310
4040

4490
3650
3260
3590
4640

65890
1700
1740
TL0
500

FEBRUARY

MEAN
CONCEN~
TRATION
(MG/L)

11400
11300
7250
8000
10800

7800
8500
5900
5800
5120

6300
8330
5350
5400
3780

3100
4600
5300
4600
4100

4010

LOAO
{TONS)

3690
33600
7180
5480
4230

3480
3100
2260
2240
2400

2610
2420
4520
6940
7870

7630
BL20
9230
8450
1770

8550
6810
6080
6360
8310

12600
3080
3210
1340

961

190521

LOAD
(TONS)

57300
60600
38200
46000
65300

47200
51400
35200
35500
26700

38600
50800
34100
34000
24000

18800
27800
33100
28400
25100

24300
28300
26400
19200
24400

2510C

24800
23500

973900

MEAN
DISCHARGE
(CFS)

126
740
T40
740
756

756
788
815
84T
839

839
BS54
807
799
798

808
B32
755
732
756

811
701
621
695
8p8

812
T84
740
778
765
162

24004

MEAN
OYSCHARGE
{CFS)

2160
2190
2220
2170
2210

2230
2230
2190
2220
2240

2220
2230
2240
2260
2240

2240
2200
2290
2560
2650

2420
2390
2470
1310

796

126
1120
1240
1360
1340

61118

YEAR OCTOBER 1368 TD SEPTEMBER 1969

DECEMBER

MEAN
CONCEN-
TRAT ION
(MG/L)

1910
3990
4250
3490
2570

2800
4000
5500
3900
3000

6600
5400
4700
3740
4300

3400
3480
3400
2670
2400

2800
600
400
350

1070

4230
1200
6200
8820
4980
4500

MARCH

MEAN
CONCEN-
TRATEON
{MG/L)

3130
2700
3720
6430
5500

1210
4100
2990
6150
4890

3990
4400
4930
6000
4200

5750
6400
5490
11400
16800

6100
6600
8900
5400
4200

3000
3500
6000
6900
7900
L1500

LOAD
(TONS)

3740
7970
86490
6970
5250

5720
8510
12100
8920
6800

15000
12500
10200
8070
9260

7420
7820
6930
5280
4900

6130
1140
671
657
2330

9270
2540
12400
18500
10300
9260

235048

LOAO
(TONS)

18300
16000
22300
37700
32800

43400
24700
L7700
36900
29600

23900
26500
29800
36600
25400

34800
38000
33900
18800
120000

39900
42600
59400
19100

9030

5880
TL40
18100
23100
29000
41600

1021950



SAN JUAN RIVER BASIN
09368000 SAN JUAN RIVER AT SHIPROCK, N. MEX.--Continued
OAILY SUSPENDED SEOIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

APRIL MAY JUNE
MEAN MEAN MEAN
MEAN CONCEN- MEAN CONCEN- MEAN CONCEN-
OISCHARGE TRATION LCAD OISCHARGE TRATION LOAD OISCHARGE TRATION LCAD
DAY (CFS) (MG/L) (TONS) (CFsS) (MG/L) (TONS) (CFS) (MG/L) (TONS)
1 1500 12000 48600 3590 5300 51400 5490 400 5930
2 1720 10100 46900 3790 4300 44000 4720 2030 25900
3 2190 9000 53200 3920 6150 65100 4440 1740 20900
“ 3230 7000 61000 4070 6550 72000 4200 2490 28200
5 3230 3000 26200 3760 5490 55700 4270 3810 43900
6 3330 10900 98000 3320 6300 56500 4500 4100 49800
T 36l0 12700 124000 3710 10400 104000 4690 1840 23300
8 3430 94600 88900 3520 527¢C 50100 4290 1670 19300
9 3130 7250 61300 3230 6250 54500 4210 910 10300
10 3180 5500 47200 3160 5000 42700 4310 835 9720
11 3390 10300 94300 3160 3900 33300 4430 935 11200
12 3510 11700 111000 3560 3550 34100 4070 170 8460
13 3370 7000 63700 3750 5000 50600 3820 1200 12400
14 3170 7500 64200 3630 %600 45100 3450 3100 28900
15 3070 6000 49700 3450 4750 44200 3360 2450 22200
16 3100 6200 51500 2460 2200 14600 3350 5420 49000
17 3080 %900 40700 3350 3100 28000 4150 8800 98600
18 2820 5500 41900 4170 4250 47900 4190 5900 66700
19 2750 5750 %2700 4900 6800 90000 4060 6500 T1300
20 2690 3700 26900 5090 6250 85900 3930 %600 48800
21 2950 4750 37800 5420 6400 93700 3710 4700 47100
22 3580 10000 96700 5730 7800 121000 3860 3420 35600
23 “110 11400 127000 5870 8100 128000 3840 3600 37300
24 4150 8000 89600 5850 5600 88500 3740 3300 33300
25 4170 8650 97400 5080 6450 88500 3740 3550 35800
26 4060 7000 76700 @T10 3500 44500 3680 3190 31700
271 3620 6480 63300 5190 4400 61700 3750 3510 35500
28 3200 5170 44700 5850 2110 33300 3570 3310 31900
29 3170 4990 42700 6010 760 12300 3410 3460 31900
30 3420 5800 53600 5760 1090 17000 3420 2910 26900
31 - - - 5590 600 9060 - - el
TOTAL 95930 - 1971800 134650 - 1767260 120650 - 1001810
JuLy AUGUST SEPTEMBER
MEAN MEAN MEAN
MEAN CONCEN~ MEAN CONCEN=- MEAN CONCEN~
DISCHARGE TRATION LCAD NISCHARGE TRATICN LCAC NDISCHARGE TRATION LOAD
OAY (CFS) (MG/L) (TCNS) (CFS) (MG/L1T (TONS) (CFS) (MG/L) (TONS)
1 3520 2830 26500 1430 650 2510 1550 6550 27400
2 3580 1500 14500 1490 4300 17300 1570 4700 19900
3 3740 5110 51600 2600 18300 135000 1670 6600 29800
“ 3520 2410 22900 2020 17400 94900 1610 2250 9780
5 3580 37190 36600 1540 6750 28100 1990 8220 48000
L] 3360 2800 25400 1480 2880 11500 1990 8550 45900
T 3150 3210 27300 1340 2400 8680 1960 3000 15900
8 3050 1450 11500 1270 1310 4490 2370 9000 57600
9 2970 1660 13300 1220 800 2640 3410 33200 338000
10 2780 580 «350 1230 980 3250 2730 27100 200000
1 2960 T00 5590 1170 910 2870 2270 12200 74800
12 2890 7300 57000 1150 700 2170 2670 17200 140000
13 3150 5020 42700 1150 720 2240 2270 36100 221000
14 3250 2830 24800 2400 37900 346000 1900 11600 59500
15 3290 1120 9950 2490 44100 296000 1640 1770 34400
16 3340 195 7170 1630 14500 63800 1610 4450 19300
17 3170 890 7620 1380 6500 24200 1700 4200 19300
18 3320 3980 35900 1270 3150 10800 1760 4300 20400
19 3880 16600 174000 1230 2480 8240 1760 3050 14500
20 4200 10600 120000 866 1320 3340 3000 16900 240000
21 3990 11500 124000 578 916 2180 4420 31800 473000
22 3560 6250 60100 1060 1890 5410 2200 13100 77800
23 3000 4420 35800 1340 8060 356500 2160 7700 44900
264 2620 2010 14200 2100 32200 183000 2020 5750 31400
25 2940 30000 260000 1810 11500 56200 228G 3090 19000
26 2660 17900 129000 1690 7000 31900 2090 2420 13700
217 2400 7040 45600 1370 2150 7950 1890 2140 10900
28 1970 2310 12300 1270 1710 5860 1780 2000 9610
29 1800 1110 5390 1260 1540 5240 1640 L1610 7130
30 L1710 850 3920 1380 2050 7640 1580 1600 6830
3 1650 1260 5610 1640 16400 72600 - - -
TOTAL 95000 - 1415400 45854 - 1482510 63490 - 2329750
TOTAL OISCHARGE FOR YEAR (CFS-0AYS) 773200

TOTAL LOAO FOR YEAR (TONS) 13263079



(METHODS OF ANALYSIS:

NOV
JaN
FEb
FEB
FEB

MAR
APR
MAY
JUN
JuL

JuL
Jut
AUG
AUG
Skp

SEP

PARTICLE~SIZE DISTRIBUTION OF SUSPENDED SEDIMENT,
By BOTTOM WITHDRAWAL TUBE; Cy CHEMICALLY DISPERSED: Ny IN NATIVE WATER; P,
VESUAL ACCUMULATION TUBE: W, IN DISTILLED WATER)

DATE

2, 1968
27, 1969

Jerenne

10cesnas

2leccces

TIME

1700
1645
1530
1530
0730

1700
1700
Q715
0945
2045

0800
1945
1030
1630
131%

1500

TURE DISCHARGE
(CFS)

tc

13.0
07.0

19.0
16,0

SAN JUAN RIVER BASIN

09368000 SAN JUAN RIVER AT SHIPROCK, N, MEX.--Continued

Ve

932
1820
1950
1950
2310

2160
1690
4090
4030
2350

4210
3020
1520
3700
2650

3050

PARTICLE SIZE
SUSPENDED
CONCEN- SEDUMENY PERCENT FINER THAN THE SLZE (IN MILLIMETERS}
TRATLON D LSCHARGE

I{MG/L) (TONS/DAY).002 .004 .DOB .016 031 .062 <125 .250 .500
14300 36000 46 62 - T4 - 86 97 100 -
28500 140000 35 46 == 5T - 77 91 98 99

4990 26300 4 7 T 9 4 33 69 95 97
4990 26300 1 “ L] 8 11 33 69 95 97
3880 24200 4 “ - b bl 19 52 9T 100
2800 16300 15 17 -~ 21 -- 34 58 96 100
12000 54800 14 17 - 21 47 T2 95 100
19100 211000 27 31 - 36 45 56 93 100
2500 27200 4 4 -= 6 18 37 83 100
18700 119000 I3 80  -- 9L -~ 95 97 99 100
13300 151000 47 53 == 60 -~ 7 96 100 -~
47000 383000 55 65 - 17 - 92 97 100 -
6130 25200 46 62 - T6 88 92 98 100
43600 436000 43 51 - 62 90 96 98 100
22900 164000 41 “9 nd 62 - 88 95 98 100
32400 267000 38 53 - T -- 90 7 99 100

WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

INDICATED

1.00 2.00

v
I 200
coo i

PIPET; Sy SLEVES

ME THOD
OF
ANALY=-
SIS

VPNC
VPWC
VPWC
VPN

VPNC

VPWC
VPHC
VPHC
VPWC
VPWC

VPHC
VPNC
VPHC
VPWC
VPNC

VPHC



SAN JUAN RIVER BASIN

09378700 COTTONWOOD WASH NEAR BLANDING, UTAH

LOCATION, —~Lat 37°33'40", long 109°34'40", in NE}NW} sec.23, T.37 S., R.21 E,, San Juan County, at gaging station
about 2 miles downstream from Brush Basin Canyon and 7 miles southwest of Blanding.

DRAINAGE AREA.--205 sq mi,

PIRIOD OF RECORD.--Water temperatures:
March 1968 to September 1969.

Sediment records:

EXTREMES, -~1968-69:
Sediment concentrations:
October,
Sediment loads:
June to September.

Period of record:
Sediment concentrations:
each year.
Sediment loads:
and June to September 1969,

March 1968 to September 1969,

REMARKS, --No flow Oct. 1-3, June 28 to July 17, Aug. 1, 5-10, 27, 28, Sept. 2-8, 23-30.

Maximum daily, 46,900 mg/1 July 19; minimum daily, no flow for many days during
and June to September.
Maximum daily, 41,400 tons July 19; minimum daily, O ton on many days during October, and

.Maximum daily, 110,000 mg/1 July 26, 1968; minimum daily, no flow for many days
Maximum daily, 1,800,000 tons Aug. 1, 1968; minimum daily, O ton on many days during October,

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(ONCE-DAILY MEASUREMENT )
DAY
AVER-
MUNTH 12 3 8 9 10 t1 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 AGE
UCTUBER.. ~-— e em em e -
NUVEMBER., =-— - m am ee e -
VECEMBER. == —= == == == == -= e e - - -
JANUARY,, -- - - - ~~ == 0 0 0 == === 0=-- 0 -- 0-- 0 O -
FEBKUARY, —= -——— —= s mm ee o= 2 5 mw = me am am 6 == 3 - -
MAKCHesss == == == == B -~ == 3 9 -~ 6-- 8 ----1414 614 616 8 4 2 1 610 810 5 -= ==
APKILossss == 1512 =- 10 8 10 & 8 10 14 1C 912 10 11 7 -- 12 13 14 13 12 10 8 12 21 17 12 15 12
MAY. seeus == == L1 14 == 10 12 24 == == 9 == == 20 == == == [0 == == == 28 —= == 28 = == —= == —= -
JUNEsaews == 26 == 31 == == == w= == == 13 == oo —= oo mo 23 mo cm Sm mm oo mm m em me o en em e m o
JULYseuus == == == -— - -
AUGUST.., =-- 22 19 15 15 ==
SEPTEMRER 14 —= == == == —= == == 21 15 15 15 16 14 e
PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(METHOOS UF ANALYSIS: 8, BOTTOM WITHORAWAL TUBE; C, CHEMICALLY OISPERSED; N, IN NATIVE WATER; P, PIPET: S, SIEVE:
Ve VISUAL ACCUMULATIDN TUBE; W, IN DISTILLED WATER}
WATER PARTICLE SIZE
TEM- SUSPENDED METHOD
PERA- CONCEN- SEDIMENT PERCENT FINER THAN THE STZE (IN MILLIMETERS) INCICATED OF
TURE DISCHARGE TRATIONDISCHARGE ANALY-
0ATE TIME (°C) {CFS)  {MG/L) {TONS/DAY).002 .0C4 .00B .016 .03 .062 .125 .250 ,500 1.00 2.00 SIS
JAN 2B, 1969 1025 O 5.5 430 6.4 51 63 77 -- 89 93 100 -- VPHC
FE3 26, 3 21 2240 127 44 45 61 -- 79 98 100 -~ VPHC
MAR 22. 10 130 31700 11100 7 9 14 -- 47 8% 100 -- vPWL
APK 16. 14 42 2180 247 12 17 -- 40 83 100 -- = VPWC
MAY  Teeeess 15 43 4610 535 26 31 -~ 46 == 66 91 100 ~-- -=- == VPHC
JUN deeenns 31 1.8 108 52 13 26 .- == == 39 56 92 100 -- -- VPWC
JuL 19, 18 337 947C0 86200 24 27 37 -- 70 93 100 -- VPWC
Jue 19, 18 273 85000 62700 21 2t 37 -- 67 95 100 -- VPWC
JUL 19ceenes 19 100 38500 10400 38 4l 60 == 82 95 100 == == == VPWC
JUL 200eeess 17 73 33000 6500 30 30 -- 47 -- 76 95 98 99 99 100 SVPWC
JUL 224ec... 0600 18 12 11000 356 56 72 =~ 93 == 97 100 -~ == ==  += VPHC
AUG 2lesssss 1440 30 2.8 6480 49 7T 9 == 99 == 100 == e- ~= -= —= SPHC
Aub 29. 20 416 93600 105000 18 20 -~ 29 -~ 48 81 99 100 -= -= VPWC
SEP 21 156 236000 99400 7 8 =-- 13 -- 38 78 96 100 -- -- VPWC
see 14 7.0 24100 455 62 17 -~ 92 == 97 100 -= == -= == VPW(C
sep 13 1.4 5750 22 B6 98 -~ 100 -~ ~= ~= ~=  —= e = 5pRC
SEP 15 54 53800 7840 30 34 ~-- 48 == 68 92 99 100 ~- == VPWC
PARTICLE-SIZE DISTRIBUTION OF SURFACE BED MATERIAL, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(METHOD OF ANALYSIS: H, HYDRCMETER; O, OPTICAL ANALYZER; S, SIEVE; V, VISUAL ACCUMULATION TUBE}
WATER NUMBER PARTICLE SIZE METHOO
TEM- OF
PERA- SAM- PERCENT FINER THAN THE SIZE {IN MILLIMETERS) INDICATEO ugiv
TURE  PLING  OISCHARGE A -
LATE TIME ( C)  POINTS (CFS) .062 4125 4250 o500 1,00 2.00 4.00 8.00 16.0 32.0 64,0 SIS
JAN 28, 1969 1025 [ 5.5 2 6 52 85 92 94 96 98 100 - -- sV
Fes Zo-. 1000 3 21 2 18 62 88 94 96 97 98 99 100 -~ sV
APR 164, 1740 14 42 1 10 48 75 a7 92 97 99 100 - - SV
MAY  T.. 1830 15 43 1 9 56 78 90 93 96 99 100 - - sV
JUN 4.eeees 1455 31 1.8 1 s 59 9 89 s1 9 98 100 - -~ sV
AUG 2lessss. 1440 30 2.8 - 5 40 12 83 a8 94 98 100 - 1
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MEAN
OISCHARGE
(CFS)

MEAN
DISCHARGE
(CFS)

SAN JUAN RIVER BASIN

09378700 COTTONWOOD WASH NEAR BLANDING, UTAH--Continued

DAILY SUSPENDED SEDIMENT, WATER YEAR OCVOBER L1968 TO SEPTEMBER 1969

DCTOBER

MEAN
CONCEN~
TRATION
(MG/L)

JANUARY

MEAN
CONCEN=
TRATION
(MG/L)

160
160
160
160
160

370
3re
370
370
370

620
620
620
1110
8300

880
988
L110
880
2710

3400
4100
1110
880
880

44400
L1700
1280
1280
1280
1280

_—

LCAD
({TCNS )

-
wooo

43
243
«43

%3

43
%3
a3
43
3

43
«43
43
43
*43

43

43
43
.43

*43
.43

.43
%3
<43

26461

LCAD
{TONS)

MEAN
DISCHARGE
(CFS)

MEAN
DISCHARGE
(CFS)

NOVEMBER

MEAN
CONCEN-
TRATION
(MG/L )

160
160
160
L6cC
160

160
160
160
160
160

160

FEBRUARY

MEAN
CONCEN-
TRATION
(MG/L)

1420
1420
1420
1420
1420

LCAD
(TONS

1

LOAD
(TONS

]

43
43
43

.43
43

43

43
43
43
43
.43

09
«09

«09
09

.20

'

MEAN
DISCHARGE
{CFS)

«50
+50
«50
«50
*50

«50
+50
+50
«50
«50

+50

MEAN
D1SCHARGE
(CFS)

OECEMBER

MEAN
CONCEN-
TRATION
{MG/L)

MARCH

MEAN
CONCEN-
TRATION
{MG/L)

1600

1430
1880
2130
1530
1530

4850
8850
11100
9500
6000

5900
11100
8400
2850
1850

4650
7150
12400
20000
22700
17500

LOAD
(TONS)

«09
09
«09
<09
«09

+09
+09
«09
<09
.09

09
+09
«09
«09
09

«+09
09
209
«09
«09

«09
<09
«09
09
«09
<09
«09
+09
+09

2.79

LOAD
{TONS)

201

2310
6050
9130
5390

34198



SAN JUAN RIVER BASIN
09378700 COTTONWOOD WASH NEAR BLANDING, UTAH--Continued

DAFLY SUSPEADED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

APREL MAY JUNE
MEAN MEAN MEAN
MEAN CCNCEN- MEAN CONCEN- MEAN CONCEN-
DISCHARGE TRATEON LCAD DISCHARGE TRATION L0AD DISCHARGE TRATION LOAD
DAY (CFS) (MG/L) (TCNS) (CFs) (MG/L) (TONS) (CFS) (MG/L) (TDNS)
1 120 20300 6580 12 393 13 2.7 118 .86
2 118 19900 6340 10 369 10 2.5 101 .68
3 95 15800 4C50 9.5 345 8.8 2.7 L8 .86
4 89 16900 4060 9.5 486 12 2.0 67 .36
5 116 26200 saLn 10 700 19 1.8 56 .27
6 110 19800 5880 15 800 32 1.6 37 .16
7 91 14400 3540 30 2600 211 1.6 37 .16
8 64 6500 1120 18 1300 63 1.8 56 .27
9 80 9500 2050 13 620 22 1.6 37 .16
10 89 9000 2160 10 400 11 1.4 34 .13
11 104 9500 2670 10 290 7.8 1.4 34 .13
12 116 10000 3130 10 345 9.3 1.8 56 .27
13 116 11300 3540 9.5 300 7.7 1.6 37 .16
14 98 8100 2140 8.6 250 5.8 1.8 56 .27
15 96 8500 2200 8.6 250 5.8 1.8 56 .27
16 55 2900 431 8.6 250 5.8 1.4 34 .13
17 46 2100 261 8.2 27 6.0 1.4 34 .13
18 55 3150 468 7.4 315 6.7 1.4 34 .13
19 “6 2500 310 5.3 419 6.0 1.4 34 .13
20 59 4350 693 5.3 419 6.0 1.6 37 .16
21 66 4800 855 5.3 418 6.0 1.6 37 .16
22 64 4350 752 4.7 457 5.8 1.6 a7 .16
23 54 3050 445 44 387 446 1.6 37 .16
24 43 1990 231 3.7 210 2.1 1.6 37 .16
25 13 1420 127 3.7 210 2.1 1.6 37 .16
26 24 786 51 3.7 210 2.1 1.8 56 .27
27 18 627 30 2.9 140 1.1 1.6 37 .16
28 16 638 28 2.9 140 L.1 Q - [
29 15 953 39 2.9 140 1.1 0 - 0
30 14 “17 16 2.9 140 1.1 [ - 0
31 - -- -- 2.7 118 .86 -- -~ -
TDTAL 2110 -- 62407 25843 - 496466 46,7 -- 6.92
JuLy AUGUST SEPTEMBER
MEAN MEAN MEAN
MEAN CONCEN- MEAN CONCEN- MEAN CONCEN-
DISCHARGE TRATION LCAD DESCHARGE TRATION LOAD DISCHARGE TRATION Lo4D
DAY (CFS) (MG/L) LTONS) (CFS) (MG/L) (TONS) (CES) (MG/L) ITONS)
1 [ [ [ -- 0 .37 2000 2.0
2 0 - 0 30 17000 8300 [ -- o
3 o -— [ 46 11800 3600 0 - 0
“ 0 [ 1.0 7500 20 0 -- 0
5 o - [ o -- 0 0 - 0
6 [ - [ [ - 0 0 -- o
7 [ [ o - 0 ] - o
8 o 0 0 -- 0 0 o 0
9 0 0 0 - [ 9.7 14200 1110
10 0 - 0 0 - 0 44t 18400 407
11 0 -- [ 5.2 3790 184 3.0 7000 57
12 [ o 13 11000 386 16 16700 4320
13 0 0 80 30600 14100 26 37200 6550
14 0 - ] 25 12800 962 6.1 20000 392
15 o - 0 10 8500 230 2.9 1000D 78
16 [ - [ 88 26000 27800 3.2 11000 95
17 a -- Q 4.7 9000 114 L.4 2500 9.4
18 9.2 10000 999 2.3 5500 34 1.8 4500 22
19 164 46900 41400 13 9500 333 1o4 3000 11
20 42 24900 5110 3.0 8000 65 1.2 1900 6.2
21 27 25400 2470 2.8 7000 53 7.7 13000 760
22 A.6 8000 186 2.5 4700 32 .13 5900 2.1
23 4.4 2500 30 34 20500 12700 0 - 0
24 43 19100 9470 2.5 5000 34 1] - o
25 30 L0000 B10 2.0 2100 11 o - 0
26 13 1600 56 1.0 750 2.0 0 -- [
27 T4 1200 24 [ - o - ]
28 5.6 900 14 ] - 0 0 - o
29 46 21800 8010 116 24800 29100 [ - 0
30 3 25300 3410 12 12600 652 0 - [+
31 1.0 5600 15 2.5 13700 140 -- - --
TOTAL 432.2 -- 72004 496.5 - 98852.0 85,00 - 13821.7
TOTAL DISCHARGE FOR YEAR {CFS-DAYS) 5057.00

TOTAL LOAD FOR YEAR [TONS) 296665.,03



172 SAN JUAN RIVER BASIN

09379500 SAN JUAN RIVER NEAR BLUFF, UTAH
(Irrigation network station)

LOCATION, --Lat 37°09'04", long 109°52°00", in SE{NW} sec.7, T.42 S., R.19 E,, San Juan County, at bridge on State
Highway 47, 1,800 ft downstream from gnglng station, 20 miles southwest of Bluff, and 114 miles upstream from

ous
DRAINAGE AREA. --23,000 sq mi, approximately (at gaging station).
PER IOD OF RECORD. --Chemical analyses: February to June 1927, October 1929 to September 1969,
Water temperatures: May 1944 to September 1961, October 1964 to September 1969,
Sediment records: August to September 1928, July 1929 to September 1969,
EXTREMES, --1968-69:
Dissolved solids: Maximum, 1,560 mg/1 Aug. 23; minimum, 251 mg/l May 20-31.
Hardness: Maximum, 1,030 mg/1 Aug. 29; minimum, 184 mg/1 May 1-6
Specific conductance: Maximum dnily, 1,700 micromhos Aug. 29; minimum daily, 343 micromhos May 30,
Water temperatures: Maximum, 29.0°C Aug. 1, 2, 5, 6, 11; minimum, freezing point Dec. 5, Jan. 16,
Sediment concentrations: Maximum daily, 67, 200 mg/l July 26; minimum daily, 100 mg/1 Dec 24,
Sediment loads: Maximum daily, 1,240,000 tons July 19; minimum daily, 30 tons Dec. 24.

CHEMECAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

SODIUM
PLUS
MAG- PO~ PO-
MEAN cat- NE- TAS- TAS=- BICAR- CAR- CHLO-
DIS- SILICA  CfUM SIUM  SODIUM S UM StuM BONATE  BONATE SULFATE  RIDE
CHARGE  15102) (ca) (MG ) (NA) K) (NA+K)  (HCO3]  CO3) (504) (I8
DATE (CFS) IMG/L)  IMG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  IMG/L)
acr.
01-04 862 11 91 30 -- -- 82 174 D 341 22
05-09 1488 13 111 31 - - 107 212 0 408 29
10-16 1051 12 98 32 -- -- an 180 0 268 24
17-31 674 10 17 39 -- -- 106 196 ° 462 30
NOV.
01-14 804 11 118 37 -- -- 120 204 [ 478 10
15-20 899 1L 113 40 -- - 107 198 0 458 29
797 9.9 107 38 -- -- 92 190 ° 412 28
787 1L 107 3¢ -- -- 91 184 0 398 27
602 12 115 37 -- - % 206 0 422 30
812 12 103 35 -- -- 87 182 ) 388 26
1416 10 96 36 -- - 114 180 0 825 32
1457 1.0 106 o7 -- - 77 165 10 462 28
3097 8.9 70 32 -- - 86 161 [ 312 24
1797 8.9 91 28 -- -~ 119 186 o 400 22
2370 10 7¢ 17 -- - 46 157 o 188 13
2342 9.5 63 19 - - 54 150 o 200 14
2272 11 65 21 - - 49 150 o 203 14
4849 11 71 24 -- - 66 182 o 242 14
1903 10 99 3¢ -- -- 104 209 o 395 26
3176 9.4 93 28 -~ -- 53 189 o 263 21
3857 9.5 62 17 -- - 19 156 o 143 22
3591 9.0 54 14 - -- 35 138 0 121 21
3915 7.7 53 13 - -- 23 136 [ 108 7.8
3832 8.5 60 14 - - 49 151 o 167 11
1610 Te4 53 13 -- - 32 132 0 126 12
5432 5.8 «3 11 .- -- 18 109 o AR 7.0
4487 7.9 46 13 - - 18 117 0 94 10
3510 8.6 52 15 -- -- 3l 126 0 131 12
4525 10 67 15 -- -- 40 146 0 172 12
3634 8.6 52 15 -- - 13 127 0 138 1
3442 9.2 50 14 -- -- 28 127 0 18 10
3065 10 58 14 -- -~ 44 138 o 154 17
5520 10 93 19 -- - 70 168 o 300 19
3350 10 63 17 -- 39 146 0 168 12
2580 13 94 15 -- 155 189 o 392 18
1978 10 7 18 -- - %9 151 0 202 14
1527 13 75 22 - -- s0 172 ° 213 16
2040 15 94 26 -- -- 68 215 0 280 15
1242 13 75 22 -- -- 53 169 0 223 17
1180 16 188 32 -- -- 60 223 [ 500 19
2003 13 63 36 -- -- 44 189 [ 216 16
2030 22 71 27 -- 153 295 0 138 17
1410 14 63 13 -- 69 196 0 265 18
1640 15 97 26 -- 89 219 0 226 18
1425 14 n 27 -- 53 175 ) 226 16
1910 17 327 53 -- 50 228 0 905 16
2185 13 30 41 -- -- 59 194 o 300 17
1649 13 86 17 -- -- 62 177 [ 244 14
1835 13 15 21 -- 111 211 0 402 18
2910 12 11 20 -- 39 194 0 173 135
2030 11 94 14 -- 105 194 0 226 16
2157 1 7 23 - 50 157 [ 220 16
2925 12 123 19 -- 98 176 0 412 18
1910 10 75 i7 -- -- 43 153 o 201 12
unr); :vc. -- 9.7 69 20 -- - 51 156 ° 208 16
L1
WI0. AVG. 2283 10 81 25 -- -- 65 167 ° 269 19
TONS

PER DAY - 61 433 125 - - 320 965 [ 1300 100



Period of record:

Dissolved solids:

Hardness: Maximum, 1,030 mg/l Aug. 29, 1969; minimum, 102 mg/1 July 1-6, 8-10, 195

Specific conductance (1941-69): Maximum daily, 2,790 micromhos Sept.

June 17, 1952,

Water temperatures:
during winter periods.

Sediment concentrations:

SAN JUAN RIVER BASIN

09379500 SAN JUAN RIVER NEAR BLUFF, UTAH--Continued

Maximum, 1,860 mg/l1 July 21-31, 1934; minimum, 152 mg/1 June 11-20, 1952.

Maximum, 33.5°C July 31, 1959; minimum (1944-61, 1965-69), freezing point on many days

during July 1934 and August 1939,

Sediment loads:

Maximum daily, 12,000,000 tons Oct, 14, 1941; minimum daily, O ton on several days during

July 1934 and August 1939,

REMARKS.-~Additional samples were collected for more comprehensive definition of water quality at this station.

FLI
RI1
(

uo-
DE
F)

CHEMICAL ANALYSES, WATER YEAR OCTORER 1968 TC SEPTEMBER 1969

NITRATE
{NO31

DATE (M6/L) {MG/L)

ocT.
01-04
D509
10-16
17-31

NOV.

24-30

WTD. AVG.
TEME
WTD. AVG.
TONS
PER DAY

DIsS-
SOLVED
SoLIDS
(RESI-
DUE AT
180 C)
(MG/L)

671
8la
122
890

901
884
809

T64
859

770
809
926
634
15

DIS~
SOLVED
soLIDsS
{TCNS

PER
AC-FT)

«91
lel1
+98
1.21

l.23
1.20
1.10

1.04
.17

1.05
1.10
1.26

«B6
1.05

.61
.61

.62
.73
l.10

85
.52
45

ol
<55
445
o34

76
1.10
.65
.95

1.05
.59

DIS-
SOLVED
SaL1os
{TONS

PER

DAY)

1560
3270
2050
1620

1960
2150
1740

1620
1400

1690
3090
3640
5300
3760

2850
2860

2190
7000
4170
5340
3980
3230

3210

2240

2980

HARD~

NESS
(CA.MG)

{MG/L)

350
404
374
454

446
448
424

%08
“42

400
338
456
304
342

242
234

248
216
384

346
223
193

186
206
186
752

768
190

NON-
CAR-

BONATE

HARD-
NESS

(MG/L)

207
230
226
293

279
286
268

254
2713

251
240
303
172
189

113
111

125

213

209

139
203
nr
133
143
260
133

128

165

SODIUM
Al

SORP-
TION
RATID

JORRyTO
IERRE
PO prO W WhedwD

A W e

AR EEEEY)

-

1.3

7

19, 1959; mini

mum daily, 208 micromhos

SPECI-
FIC
COND~
UCTANCE
(MICRO-
MHOS)

953
1130
1010
1190

1230
1190
1110

107¢
1140

1030
1090
1200

899
1070

641
655

659
761
1060

858
556
486

447
588
488
368

408
494
602
497

453
569
BTT
590
1040
664

112
883
747
1260
170
1120
8641
1050

PH

(UNTTS)

~
Ceee
® o

173

Maximum daily, 383,000 mg/l Sept. 21, 1929; minimum daily, no flow for several days



OATE

DS~
CHARGE
(CFS)

767
1870
2260
2280
3620

2220

SAN JUAN RIVER BASIN
09379500 SAN JUAN RIVER NEAR BLUFF, UTAH--Continued

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

Scolum
PLUS
MAG— PO- PO~
CAL- NE- TAS- TAS- BICAR- CAR-
SILICA cium STUM SQbtum Sium STUM BONATE BONATE
(s102) ca) (MG) INA)Y (19) (NA+K) {HCO3) {co3)
(MG/L} (MG/L) (MG/L) (MG /L) MG/L) MG/L) {MG/L) MG/L)

ANALYSES OF ADDITIONAL SAMPLES

9.4 98 4«5 91 3.6 - 190 o
9.6 107 28 82 3.6 - 184 D
9.6 75 23 89 4.7 - 180 )
11 (23 18 47 244 - 141 o
10 59 21 45 2e. - 131 o
9.2 52 16 32 2.3 - 136 )
11 1A 14 63 3.9 -- 150 )

SULFATE
(s04)
(MG/L)

375
289
206
198
140
213

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

ocT

944
944
950
931
1190

(ONCE-DAILY MEASUREMENT)

Nov DEC JAN FEB MAR APR MAY JUN
1180 1080 1000 673 651 971 464 365
1360 1080 1090 639 661 914 476 396
1350 1110 1040 652 659 832 442 401
1270 1110 1070 609 660 798 428 404
1340 1100 1070 623 667 127 437 415
1250 1040 1070 648 649 628 %29 414
1220 1100 1060 633 643 609 547 407
1220 1070 1050 630 643 578 651 396
1210 1060 1040 597 668 Sy 576 424
1160 1050 1020 599 651 542 576 %29
LL70 1060 907 632 643 580 531 408
1170 1090 1010 634 654 524 528 421
1150 1070 1010 602 652 532 476 440
1140 1050 1010 674 652 536 “5¢4 485
1150 1030 980 720 639 531 %47 507
1160 1060 930 664 661 527 461 Sl4
1290 Lo50 L030 627 672 512 508 50L
1220 1060 1190 667 682 535 525 652
1210 1070 1160 641 700 542 %60 551
1160 1050 1150 677 802 529 399 %92
1100 916 1160 644 849 534 3599 479
1110 L1160 1160 637 720 499 362 470
Lioo LL70 1350 637 729 502 358 464
1110 1200 1250 637 699 459 348 438
1110 1290 1ele 629 824 437 348 454
1110 1300 779 646 1030 422 381 489
1150 1130 973 701 1180 458 388 575
1130 1020 945 679 1180 449 378 559
tLo LoLo 180 - 1080 469 347 520
1110 1060 1090 -- 990 481 343 515

- 1070 939 -- 963 - 354 --

1180 1090 1060 664 759 572 445 466

JUuL

482
464
%45
4643
429

1010

879
143

580
592

569
1040
729
645

674

CHLO-
RIDE
{cu
tMG/L)

25
24
24
14
14

12

665

SEP

783
898
778
175
861

738
187
166
702
824

1260



DATE

MONTH

OCTOBER..
NOVEMSER.
DECEMBER.

JANUARY « o
FEBRUARY.
MARCHuoos

JUNE.weon

JULY.aoan
AUGUST.ue
SEPTEMBER

1

FLUD
RIDE

(F)
(MG/

.9
.8
.4

o

14

(8]

SAN JUAN RIVER BASIN

09379500 SAN JUAN RIVER NEAR BLUFF, UTAH~-Continued

NITRATE

(ND3)
(MG/L)

DIS-
SOLVED
SOLIDS
(RES I~

DUE
180

AT
(2]

(M6/7L)

DIs-
SOLVED
SOLIDS
(TCNS

PER

AC-FT)

ANALYSES DF

852

760

627

443

426

350

TEMPERATIRE (°C)

16
10

o~

13
16
22

23
28
24

23

23
29
24

-
~®

12
13
23

23
29
24

11
22
24

28
22

-
[NRE T

[CIVEN

12
16
22

24
28
24

[N yvRe

W

13
23
24

28
24

OoF

10

N~ o

14
17
20

26
28
23

1.16

or
soL
sOL

§-
VED
1os

(TONS

PE
DA’

R
\A

1870

1570

3170

2700

2620

3420

3290

HARD~

NESS

(CALMG)

(MG/

42
38
28

Ly

ADDITIONAL SAMPLES

8
“

2

235

235

19¢

NON-
CAR-
BONATE
NARD-

NESS
(MG/L)

233
134
119
128

[-13

111

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 YO SEPTEMBER 1969

SODIUN  SPECT~
AD- FIC
SORP- COND-
TION  UCTANCE
RATIO (MICRO-~

MHOS)
1.9 1140
1.8 104D
2.3 901
1.3 655
1.3 628
1.0 515
1.8 703

WATER, WATER YEAR OCTOBER 1988 TO SEPTEMBER 1969
(ONCE-DAILY MEASUREMENT)

DAY

11 12 13 14 15 16 17

18
6
3

13

6

'S

13
16
19

24
29
22

19
6
2

2
5
5

14
19
20

24
25
22

17
5
2

2

6

6

13
20
21

24
256
22

13
22
24

27
21

14
6
2

row

19
22

25
21

12
5
2

D

6

8

13
19
21

24
25
21

-
NoN

e w

13
19
25

24
20

18

24

21

19

-

oW

10

15
19
21

23
25
21

20

17
20
21

26
25
18

®o N

15
21
21

25
23
19

25 26 27 28
13 12

—-——
o w

16 15 15 16
18 21 21 22
21 20 21 21

26 25 26 27
26 25 26 26
19 20 17 18

PARTICLE-SIZE DISTRIBUTIDN OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TD SEPTEMBER
8y BOTTOM WITHDRAWAL TUBE; C, CHEMICALLY DISPERSED; N, [N NATIVE WATER; P,

(METHODS OF ANALYSLS:

Ve

VISUAL ACCUMULATION TUBE; We IN DISTILLED WATER!

¢

29

~NS

10

16
22
21

26

22
21

1

PH

UNITS)

17 —
22 19
22 -

27 28
25 25
20 —

~un

14
21
24

21

969
PIPEY: So SIEVE;

WATER PARTICLE SIIE
TEM- SUSPENDED METHOD
PERA= CONCEN- SEDIMENT PERCENT FINER THAN THE SIZE (IN MILLIMETERS) INDICATED OF
TURE DISCHARGE TRATION DISCHARGE ANALY-
DATE TIME (°C) 1CFS) (MG/L) (TONS/DAY) .Q02 .004 .008 .016 .031 .062 ,125 .250 .500 1.00 2.00 SIS
UcT 3, 1968 1400 13 819 698 1540 23 28 -- 42 - 83 99 100 -- -= == VPWC
MOV 15¢400.. 1130 5 811 1180 2580 16 18 -~ 24 == 61 98 100 -~ - VPHC
DEC Seecees 1040 O 767 2210 4580 - 4 -_— 6 - 14 57 98 100 - vewWwC
JAN 164 1969 1435 D 187D 8020 40500 “7 58 - 75 - 89 9% 100 - - vewe
FEB 1240eees 1505 5 2260 8220 50200 5 [ - L] - 32 7% 96 100 - =~ VPWC
MAR 2280 4770 29400 3 E 4 - 16 54 92 100 -~
APR 3620 9740 95200 9 n - 16 =~ 31 64 96 100 ~-
MAY 5860 27900 44100C 2 2 -~ 4 - 19 83 100 == =
JUN 3990 %19 45100 2 3 - 3 - 12 38 86 95 100
JuL 2220 10600 63500 39 4B - 63 - 76 92 99 100 -
AUG 718 7010 13600 29 38 -~ 51 == 71 88 98 100 -~ ~= VPWC
SEP 1550 3280 13700 32 L LT 95 100 -~ ~= == == VPWC
PARTICLE~SIZE DISTRIBUTION OF SURFACE BED MATERIAL, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(METHDD GF ANALYSIS: H, HYDROMETER: Oy OPVICAL ANALYZER; S¢ SIEVE; Vs VISUAL ACCUMULATION TUBE)
WATER NUMBER PARTICLE SIZE
TEM~ DF METHOOD
PERA- SAM- PERCENT FINER THAN THE ST2E (IN MILLIMETERS! INDLCATED OF
TURE PLING  DISCHARGE ANALY-
CaTe TIME (°C) POINTS (CFS) 062 +125 4250 .500 1.00 2.00 4.00 8,00 16.0 32.0 64.0 s1s
OCT 3, 1968 1400 13 819 44 95 100 - - - - - - - - sv
Nuv 15 .s 1130 5 811 2 8 51 9L 100 - - - - - - sV
DEC Sesewee 1C4D [} 167 2 1c 56 87 99 Lteo - - - - sv
JAN 16s 1969 1435 0 1870 3 i8 55 93 100 il - - - - sv
FEB 12¢sevee 1505 5 2260 6 24 66 9 100 -~ - -~ - -~ had sV
1135 2 228C - 5 45 83 97 98 99 %9 100 - - sv
1415 13 3620 i “ «3 92 100 - - - - - N
1300 16 3990 [} 2 42 82 98 99 99 too - - sv
1815 26 2220 1 7 48 89 100 - -- - - - sV
1650 23 71e i 8 63 9l 94 9% 94 95 96 100 sv
SEP  4s.eees 1355 21 1550 5 28 62 89 98 98 99 99 100 - - sv



MEAN
OTSCHARGE
DAy {CFS)
L 753
2 774
3 Bl1
“ e
5 1860
6 1980
7 1350
8 1200
9 1050
10 1050
11 1osc
12 1nsc
13 1ngo
14 1e30
15 tcin
16 lo?e
34 738
18 7L
19 690
20 697
21 684
22 684
23 657
24 651
25 665
26 633
27 645
2R 645
29 670
30 6846
31 244

TOTAL 2B164

MEAN
D1SCHARGE
DAY (CFS)
1 760
2 760
3 760
“ T6C
5 760
6 760
7 760
R 767
9 8271
1o 811
1l 834
12 834
13 T2
16 998
15 1840
16 1710
17 1620
18 1370
19 1199
20 1a70
21 1060
22 1470
23 1500
26 1480
25 1390
26 3020
27 3080
28 2190
29 1910
30 1350
31 2130

TOVAL 417643

09379500

DAILY SUSPENDED

QCTNBER

MEAN
CONCEN-
TRATION
(MG/L)

713
766
845
6120
11600

12900
8750
7250
1590
1590

1590
1591
1650
1650
1519

1490
678
625
590
600

585
585
513
512
508

432
508
508
553
585
558

JANUARY

MEAN

CONCEN-
TRATION
MG/ L)

731
731
731
731
731

731
731
748
396
845

910
910
1290
1340
5230

4550
4000
2760
2020
1630

1570
3230
3410
3310
2800

15900
16900
18600
5820
2740
7300

LOAD
(TONS)

1450
1600
1350
19300
58300

69000
31900
23500
4510
4510

4510
4510
4810
4810
4200

4100
1350
1200
L1100
1130

1080
1080
92t
00
B85

830
885
885
1coo
teso
Lo20

25B206

LOAD
(TONS}

1500
1500
1500
1500
1500

1500
150n
1550
2000
1850

205¢
2050
3360
3610
26000

21000
17500
10200
6490
4710

4490
13000
13800
13300
10500

130000
140007
160000
30000
11000
42600

679960

SAN JUAN RIVER BASIN

SAN JUAN RIVER NEAR BLUFF, UTAH--Continued

SENIMENT,
NOVEMBER
MEAN
MEAN CONCEN=-
DISCHARGE TRATION
(CFS) (MG/L)
670 553
06 39640
1300 12800
B73 3670
196 2330
T45 696
738 662
767 74R
745 696
753 713
731 659
726 655
731 659
774 756
889 1040
998 1370
889 1040
353 350
881 1022
A8l 1020
858 950
842 924
842 924
827 896
174 756
760 31
789 798
753 713
T60 731
767 748
24621 bt
FEBRUARY
MEAN
MEAN CUNCEN-
DISCHARGE  TRATION
(CFS) (MG/L}
2310 8930
2360 9260
2370 9380
2380 949C
2360 9260
2400 9720
25C0 10700
2640 9870
23l¢ B98O
2300 BB&D
1750 3170
2250 8230
2370 93BC
2520 loloc
2540 10200
2760 13400
2790 133C0
2390 961C
2330 9C6C
2440 9870
2480 8660
2360 9240
2310 8980
2280 8450
2140 7440
2140 7440
22640 8100
2210 8040

WATER YEAR NCTNBER 1968 TO SEPTENMBER 1969

LOAD
(TONS)

1000
14800
46900

B650

5010

2500

120370

LOAD
(TONS)

560900
59000
60000
61009
59000

63090
72200
65000
56000
55000

15000
50000
60000
68700
70000

999c0
100000
62000
57000
65000

58000
5900
56C00
52000
43000

43000

49000
4BC00

1661800

MEAN
DISCHARGE
(CFS)

182
789
789
796
174

350
600

750
760
760
760

22746

MEAN
DISCHARGF
(CFS)

2240

2300

2320
2320
2430
2150
3340

3090
2929
3C30
3100
165¢

L1140
1010
l460
2100
2690
1020

72250

DECENBER

MEAN
CONCEN-
TRATION
(MG /L)

796
798
798
800
756

MARCH

MEAN
CONCEN-
TRATION
(MG/L)

3100
4100
3010
7730
81320

8190
7410
6500
5710
4890

4610
4120
%220
«129
4350

4390
4390
4500
65069
4210

7190
6600
7190
7170
2240

1010

770
1780
3530
5640
6990

LOAD
(TONS)

1680
1700
1700
1720
1580

1580
1260
1300
1380
1500

1680

1500
1500
1500

46824

LOAD
(TONS)

49000
49000
438000
46000
51600

50000
45000
40000
35000
30000

28090
25000
26000
25000
27070

27500
27500
31500
45000
74000

60000
52070
60600
60000

9980

3110
2100
7020
20000
41000
57009

1151710



SAN JUAN RIVER BASIN
09379500 SAN JUAN RIVER NEAR BLUFF, UTAH--Continued
DAILY SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

APRIL MAY JUNE
HEAN HEAN ME AN
MEAN CONCEN- MEAN CONCEN- MEAN CONCEN-
DISCHARGF TRATION 104D DISCHARGE  TRATION L0AD DISCHARGE TRATION L0AD
DAY (CFS) IHG/LY LTONS) (CFSY IMG /L)Y (TONS) 1CFS) (MG /L) (TONS)
i 2820 6170 470600 3390 a30c 76000 5540 21400 320060
2 2850 6370 4900C 3640 9360 92000 5330 22200 319010
3 3090 7190 60000 3930 9990 106000 4730 17200 220000
o 3159 7410 63000 4170 11300 127000 4450 15400 185070
5 3970 10390 110000 4270 11600 134000 4200 13760 155000
6 4000 11190 120000 4090 11100 123000 4200 13700 155000
7 4030 11170 121000 3820 10200 105000 4450 15400 185000
8 4060 11100 122000 4160 11200 126000 4390 15000 178000
9 3720 9760 98009 3820 19200 105000 4060 12800 140000
1c 3640 9360 92000 3530 8920 85000 4000 11600 125000
11 3920 9920 105000 3460 8670 81000 4240 14500 166000
12 4110 11350 125000 3530 8920 85000 4250 14800 170000
13 4230 11600 132000 3890 10500 110000 3950 12000 128000
14 3900 9780 103000 3950 10000 107000 3490 9150 86000
15 3640 9360 92000 3850 10200 105000 3320 8030 72000
16 3600 9160 89000 3370 8240 75000 3200 7640 66000
17 3430 8420 78006 2340 4510 28500 3620 10000 97700
12 3349 8090 73000 3650 9440 93090 %390 15200 180000
15 3040 7070 58000 4450 15400 135000 4140 13200 148000
20 2930 6570 52000 5040 19800 269000 3950 12200 130000
21 2940 5630 53020 5210 21350 300000 3670 10190 100000
22 3340 3190 73000 5450 23100 340000 3550 9390 90000
23 4900 11100 120000 5740 27100 420000 3690 10200 102000
24 4240 11790 134600 595 28600 460000 3610 9850 96000
25 4280 11700 135000 5630 25700 391000 3640 10100 939300
26 4490 12800 155000 4880 19000 250000 3970 13100 140000
27 %130 11400 127000 4740 18002 230000 3790 10700 109000
28 3620 9310 91000 5260 21800 310000 3510 9290 83000
20 3180 7570 65000 5820 23500 369000 3260 7840 69000
30 3150 7410 63000 5830 23500 370000 3320 8260 74000
31 - -- -- 5630 21700 330000 - —-— -
TOTAL 108840 — 2805000 136500 -~ 5988500 119910 -~ 4193000
JuLy AUGUST SEPTEMBER
MEAN MEAN MEAN
MEAN CONCEN- MEAN CONCEN- MEAN CONCEN~
DISCHARGE TRATION LOAO DISCHARGE TRATION LOAD DISCHARGE TRATION LOAD
DAY (CFS) (MG/LY (TONS) (CES) (MG/L) (TaNS) (CFS) (MG /LY (TONS)
1 3550 9390 30060 1560 16600 69900 1910 22500 110000
2 3610 2750 95000 1380 1070C 39900 1440 14700 57200
3 3550 9390 90000 1660 18700 82800 1300 12800 44900
“ 3600 2673 94000 2960 50100 %00000 1320 3840 13770
5 3720 10700 107000 2090 26600 150000 1230 10500 34900
6 3670 10100 100000 1590 16500 70800 1549 21200 83100
7 3360 8380 76000 1520 15600 64000 1470 20200 80200
[ 3690 7190 60000 1409 13500 51000 1280 16500 57000
9 2839 6150 47000 1230 10800 35900 1880 27600 140000
10 2600 5410 38000 1190 9960 32000 3220 54100 470000
1 2570 5330 37000 1150 2661 30020 1889 27600 140070
12 2460 4810 31900 1180 10000 31900 1790 22800 110030
13 2920 6600 52000 1080 8570 25000 2910 54700 430000
14 2890 6410 50000 1290 12300 42800 2160 37700 220000
15 2840 6260 480€0 1640 23500 256000 1990 27300 140000
16 2710 5740 42000 2380 29600 190000 1670 18600 83900
17 2120 5860 43000 1680 18500 83900 1570 15600 66109
18 2930 6570 52000 1360 13100 48100 1560 18500 77900
19 6010 57700 1240000 1300 12300 %3200 1580 19500 83200
20 6420 63500 1100000 1340 12700 45900 1550 19100 79900
21 5820 54100 850000 1140 9420 29000 5010 51600 873000
22 4320 37700 440000 731 3950 7890 3430 38700 375006
23 3570 35390 340060 866 9410 22000 2620 24500 160000
24 3040 32900 270000 2360 45500 290000 2210 21200 130000
25 3080 49390 410000 2180 42500 250000 213q 12500 71900
26 3690 67200 670000 1640 27100 120000 2040 10300 56700
21 2580 35920 250000 1470 1490C 59100 1870 10300 52000
28 2210 26100 160000 1380 13220 49200 1770 10500 50200
29 2010 24000 130000 1910 33000 170000 1700 10500 48200
30 1960 22700 120000 2430 35100 230000 1590 10500 45100
31 1670 20200 91100 1940 24800 130000 - -- -
TOTAL 102060 - 7224000 51007 -- 3150200 59290 -- 4389100
TOTAL DISCHARGE EOR YEAR (CES-=DAYS) 833359

TOTAL LOAQ FOR YEAR (TONS) 31668670



178 COLORADO RIVER MAIN STEM

09380000 COLORADO RIVER AT LEES FERRY, ARIZ,
(Irrigation network station)

LOCATION (revised),--Lat 36°51'53", long 111°35'15", in NE}SE} sec.13, T.40 N,, R.7 E., Coconino County, in

Nava jo Indian Reservation, at gaging station at head of Marble Gorge at Lees Ferry, 0.8 mile upstream from
Paria River, 16 miles downstream from Glen Canyon Dam, 28 miles downstream from Utah-Arizona State line, and

61.5 miles upstream from Little Colorado River.
DRAINAGE AREA, --107,900 sq mi, approximately.

PERIOD OF RECORD. --Chemical analyses: January to July 1926, October 1928 to June 1927, October 1928 to September

1930, November 1942 to October 1945, October 1947 to September 1969.
Water temperatures: July 1949 to September 1969.

Sediment records: October 1928 to December 1933, November 1942 to September 1944, October 1947 to September

1968 (daily), October 1968 to September 1969 (partial record).

EXTREMES, --1968-89:
Dissolved solids: Maximum, 750 mg/1 Apr, 26-30; minimum, 493 mg/l1 Nov, 1-30,
Hardness: Maximum, 388 mg/l Apr., 26-30; minimum, 252 mg/l Oct. 1-31, Nov. 1-30.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

SODIUM
PLUS
DIsS- MAG- PO~ PO~
MEAN SILVED CAL~ NE- TAS~ TAS~- BICAR~
DIS~ SILICA 1RON CluM SIUM SODTUM SIuM SIuM BONATE
CHARGE (s102) (FF) (cal (MG) (NA) ) (NA®K) (HCO3)
DATE (CFS) (MG/L) we/L) (MG/L) (MG/L) (MG/L} (NG/L) (MG/L) (MG /L)
ocr.
01-31 10170 11 -- 66 21 - -~ 72 144
Nov,
Cc1-30 10650 11 - 56 21 - -- 69 151
DEC.
o1-11 10590 10 - T2 22 -- - 72 149
12-31 10250 10 - 78 26 - - ar 162
JAN.
01-31 9264 10 - 87 28 - - 98 172
FEB.
01-28 8296 9.8 - 78 37 - - io1 177
MAR.
61-31 11520 9.9 - 3 30 - - 106 182
APR .
01-25 14%0C 10 12 33 33 101 4.6 - 182
26-30 13280 12 - 95 37 -- - icl 186
MAY
01-31 12410 i1 -- 100 30 - -- 95 184
JUNE
ol-3¢0 1a71C 11 -- 86 42 - bad 76 181
JuLy
01-131 15540 11 40 82 28 87 4.6 - 173
AUG.
01-31 15120 10 - T4 25 -— -— 8 166
SEPT.
c1-3c 13340 11 - 69 23 - - 75 155
WT0. AVG. - 11 - 81 29 - - 85 169
T IME
WTD. AVG, 12200 11 - 81 29 - Ed BS 169
TONS
PER DAY - 347 it 2680 945 - - 2660 5580
ANALYSES OF ADDITIONAL SAMPLES
JULY
30... A12000 - - To 27 78 4e2 - 169
AUG.
2004, A 3490 - - T 21 76 3.8 - 164
SEPT.
17600 A 18400 - - 66 25 70 3.6 - 158

A DISCHARGE AT TIME OF SAMPLING.

CAR~
BONATE
(co3
(MG /L)

]
o
]
[+
0
a
]

oo

o

o o

SULFATE
(504}
(MG/L}

216
206

230
273

302

320

320
338

300
280
235
220

274
9030

CHLO-

RIDE

el

(HG/L)
45
43

45
52

61
66
T2

12
71

66
61
56
49
44
57
57
1880

56
50
48



COLORADO R1VER MAIN STEM 179

09380000 COLORADO RIVER AT LEES FERRY, ARIZ.--Continued

EXTREMES, --1968-69:-~Continued
Specific conductance: Maximum daily, 1,170 micromhos Feb. 27; minimum daily, 741 micromhos Sept. 22.
Water temperatures: Maximum, 20,0°C on sevenl days during Octoher, minimum, 6.0°C Jan. 30, Mar, 5.
Period of record (1985-69):
Dissolved solids: Naximum, 757 mg/l Apr. 1-30, 1967; minimum, 296 mg/l Sept. 1-30, 1965,
Hardness: Maximum, 388 mg/l Apr. 26~30, 1969; minimum, 166 mg/l Aug. 1-31, Sept, 1-30, 1965.
Specific conductance: Maximum daily, 1,260 micromhos Apr, 20, 21, 1967; minimum daily, 460 micromhos
Aug, 10, 1965,
labeg tem;’:eratuﬁs Naximum, 21,0°C on several days during August to October 1965, 1967, 1968; minimum,
5,0°C on several days during February 1967.
REMARKS, ~-Because of the regulation of flow by Glen Canyon Dam since Mar, 13, 1963, and the subseguent filling of
Lake Powell, extreme values for the period of record include only those obtained after July 31, 1965,
beginning wiﬂ\ the 1969 water year.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DIS- Dis-
SOLVED SOLVED ois- ofs- NON- SOp UM SPECI~
SOLIDS SOLIDS SOLVED SOLVED CAR- AD- FIC
FLuO- (RESI- ISUM OF SOLIDS  SOLIDS  HARD- BONATE SORP= COND-
RIDE NITRATE BORON DUE AT CONSTI- {TONS {TONS NESS HARD- TION UCTANCE PH
IF) (ND3) (8) 180°C) TUENTS) PER PER 1CAWMG) NESS RATIO {MICRD-
DATE (MG/L) (MG /L) e/ IMG/L) (MG/L) AC-FT) DAY} IMG/LY (MG/L) MHOS) (UNITS)
0CT.
01-31 -— 3.6 - -- 506 «69 13900 252 134 2.0 789 T.6
NOV.
Gl-30 - 3.1 - - 493 .67 14200 252 128 1.9 783 7.8
DEC.
01-11 -- 3.5 - - 528 .72 15100 272 150 1.9 827 7.6
12-31 - 4.0 - - 61l .83 16300 302 169 2.2 915 7.7
JAN.
01-31 - 4.1 - - 675 .92 16900 332 191 2.3 1020 7.8
FEB.
0l-28 - 4.3 - - 694 .94 15500 346 201 2.4 1060 8.0
MAR .
01-31 - 45 - - 126 .98 22500 356 207 2.5 1090 7.9
APR.
01-25 3 5.5 170 780 729 1.06 31400 366 217 2.3 1110 7.8
26-30 - 5.1 - - 750 1.02 26900 388 235 2.2 1120 7.4
MAY
01-31 - 4.8 -— - 717 .98 24000 374 223 2.1 1080 7.7
JUNE
01-30 - 4.7 - - 670 .91 26600 386 238 1.7 1030 8.1
JuLy »
01-31 % 443 130 643 638 +87 27000 38 176 2.1 957 8.0
AUG.
01-31 -- 4.5 - - 560 .76 22900 286 146 2.0 838 8.3
SEpT.
01-30 - 3.6 - - 527 72 19000 266 131 2.0 796 8.5
WTO. AVG. - 4e3 - - 627 - - 321 181 2.1 954 7.9
TIME
WTD. AVG. -- 4.2 - - 626 .86 - 319 180 2.1 953 7.9
TONS
PER DAY - 141 - - 20600 - - - - - - -
ANALYSES DF ADDITIONAL SAMPLES
JuLy
3000 - -- - 603 566 «82 19500 300 161 2.0 923 7.8
AUG.
20... - - - 515 567 .78 13200 282 148 1.9 862 8.2
SEPT.
17400 - - - 525 - .71 26100 268 138 1.9 816 7.7

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENTS, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

MEAN MEAN

MEAN CONCEN- MNEAN CONCEN-
DISCHARGE TRATION LOAD DISCHARGE TRATION LOAD
DATE (CFs) (MG/LY (TONS) (CFS) (MG/L) {TONS)
AT 6, 1968,. 6250 <1 [ 15500 14 586
NCT 154a00a 12100 <1 [ 10100 4 109
9¢10 <1 ] 13100 12 424
12700 <1 o 16600 10 448
8)90 41 307 13800 6 224
DEC 3800 <1 [ 13200 3 107
JAN 8300 ] 146 16500 5 223
JAN 10900 13 383 18200 4 197
JAN 13100 12 426 16600 20 896
FEB 8550 35 808 16900 256 11700
FFB 9350 38 959 14700 9 357
M4aR 11600 87 2720 16400 7 310
MAR 12800 17 588 19000 171 39600
APR 13100 10 354 13100 3 106
APR 16700 52 2340 13000 2 T0

APR 29cescasres 13800 21 782

<t IN CONCENTRATION COLUMN INDICATES CONCENTRATION BELOW THE LIMITS OF DETECTION.



714

765

762

Nov
784
786
789
763

793

COLORADO RIVER MAIN STEM

09380000 COLORADO RIVER AT LEES FERRY, ARIZ, --Continued

DEC

775
794

986

986
989
962
962
947

965
973
970
978
975

1000
1040
1090
1130
109¢

1050
1110
116¢
1140
1160
1140

1020

FEB

1070
1090
1060
1060

1040
1060
1070
1040
1060

1050
1050
1060
1050
1030

1020
1050

MAR

1080
1110
1120
1100
1120

1090
1090
1150
1130
1110

1080
1060
1090
1070
1040

1050
1080
1080
1090
1090

108G
1090
120
1130
1100
1090
1100

108¢
1080

1090

APR

1100
1080
1080
1090
1110

1020

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(ONCE-DAILY MEASUREMENT)
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182 PARIA RIVER BASIN
09382000 PARIA RIVER AT LEES FERRY, ARIZ.

LOCATION (revised).--Lat 36°52°20", long 111°35'38", in NWiNE} sec.13, T.40 N., R.7 E., Coconino County, at gaging
station 0.6 mile northwest of Lees Ferry and 1. i miles upstream from mouth.

DRAINAGE AREA, --1,410 sq mi,

PERIOD OF RECORD, —~Chemical analyses: October 1947 to February 1950,
Specific conductance: October 1964 to September 1968,
Water temperatures: October 1956 to September 1969.
Sediment records: October 1947 to September 1969,

EXTREMES. --1968-69:
Specific conductance: Maximum daily, 4,000 micromhos Aug, 12; minimum daily, 500 micromhos Oct. 1, May 28,
June 1, 12, July 1, 5.
Water temperatures: Maximum, 33.0°C June 28; minimum, freezing point on Jan. 31, Feh, 1, 2.
Sediment concentrations: Maximum daily, 481,000 mg/1 Aug. 13; minimum daily, 70 mg/1 Iay 25,
Sediment loads: Maximum daily, 578,000 tons Aug. 13; minimum daily, 0.49 ton June 30.

Period of record:
Specific conductance: Maximum daily, 4,000 micromhos JAug. 12, 1969; minimum daily, 320 micromhos May 21, 1967.
Water temperatures (1956-61, 1965-69): Maximum, 35.5°C Aug. 11 1958, July 29, 1960; minimum, freezing paint
on many days during '1nter periods.
Sediment concentrations: Maximum daily, 780,000 mg/1 Aug. 9, 1968; minimum daily, 1 mg/l1 June 1-10, 1950,
Sediment loads: Maximum daily, 5,100,000 tons Sept. 12, 1958' minimum daily, O ton on many days of most years.

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(ONCE-DAILY MEASUREMENT)

ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
500 800 1500 - 1300 1650 1300 950 500 500 1600 2700
550 850 1500 1400 1300 1650 1200 - 600 - - 2000
1400 1000 1700 1400 1300 1400 1000 - 550 e - 1300
- 950 1500 - - 1600 1100 - 550 - 1500 1600
1000 1000 1400 - 1250 1600 1500 - 650 500 1600 2000
700 1000 1500 900 - 1600 1500 1000 650 550 - -
1100 950 - 900 1000 1400 1400 1400 550 - 1700 -=
800 1000 -- 1200 1100 1800 1400 3000 600 600 1400 2500
1100 1000 1600 1200 1100 1700 1100 1600 600 - 1400 2000
1000 1000 1600 - 1200 1500 1400 1500 600 550 - 1900
850 950 - 1150 1100 1400 1150 - 550 550 1400 -
850 -= 1500 1200 1150 1550 1400 1300 500 550 4000
900 1500 1600 1100 1200 1500 1200 1300 550 — 2500
900 1100 1400 1150 1150 1500 1300 - 550 750 3000
900 1300 - 1200 1100 1500 1200 - 550 600 3000
950 1200 1500 1400 1400 1550 1200 1100 550 600 1600
1200 1100 1400 1100 1000 1450 1100 700 600 1400 -
- 1100 1600 1100 1200 1600 1200 - 550 1280 1700 -
1200 1000 _ 1100 1250 1600 1200 -— 500 1890 - -
-_— 1100 1200 1100 1250 1400 -- - 900 2400 2000 -
1100 1100 lo00 1200 1100 1650 1200 - 700 2870 1400
1000 1000 1000 1400 1250 1650 1400 600 - 2500 1400
1000 1100 1100 1200 1200 1500 1200 600 600 2600 - -
1200 1100 1000 1000 1500 1500 1200 600 550 - - -=
900 1200 -— 1000 1300 1500 1200 550 600 2000 700 1200
1200 1250 -- 1600 1600 1400 1200 550 - 2150 -= 1300
850 1250 1000 1700 1500 1600 1200 575 - 2600 1500 1200
900 1250 - 1400 1600 1300 1000 500 600 1300 700 900
850 1600 1600 1500 - 1400 1000 700 550 1500 1200 1100
00 1500 1600 1200 -- 850 - 550 550 1830 2700 900
800 bl 1600 1450 - 800 - 550 - 1600 - -
AVERAGE 950 110 - 1230 1250 1490 1230 - 585 1400 - -

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(ONCE-DAILY MEASUREMENT)

A

onY AVER-
MONTH 123456789101112131415]6171919202122232425262725293031 AGE
OCTOBER.. 21 14 15 —- 15 22 17 21 14 20 16 17 20 21 16 16 14 ~- 15 -— 10 10 11 16 16 17 17 18 17 12 17 16
NOVEMBER. 14 17 13 14 12 14 1413 6 61312--1011 5 710 5 6 6 6 7 5 610 8 5 1 3 4 - 9
DECEMBER. 4 914 2 2 4=-=- 2 3 -- 4 1 4-- 5 3 3-=~ 2 3 3 3 2---- 4= 3 & 3 -
JANUARYee == 3 &4 == == 5 3 5 & == 3 & & 4 4 ~= == == ~m == m= == = 4 4 4 & 4 & & O ==
FEBRUARYe O O -~ -- 2 -- 3 3 4-- 6 3 7 5 5 7 7 5 5 5 5 5 6 5 5 5 5 5~=o==== 5
MARCH. o« o 56 5 5 3 7 5 6 2 5 4 7 5 911 8121112 9 9 --1010 10 11131211 11 1112 8
APRILsoee 12 12 12 14 15 12 13 13 14 14 16 20 20 18 20 14 20 19 20 -~ 23 13 8 9 9 12 12 23 21 -~ =- 15
HAV..' .. 13 == == ~= == 14 14 14 17 24 —- 20 27 == == 15 27 == -== =~ -— 16 1B 16 17 20 21 21 22 2019 =~
JUNE . . 21 19 21 28 19 18 25 30 25 27 17 23 24 30 20 22 25 30 16 25 20 ~— 22 23 22 -- == 33 18 18 -- 23
JULY..ee 32 == == == 20 19 -- 21 —- 24 26 26 -— 29 29 28 27 30 26 24 26 25 21 -- 26 24 26 25 26 26 24 -
AUGUS;:-: 25 == == 25 26 ~— 25 25 25 -=- 24 26 23 24 23 24 —- 23 -~ 25 24 24 -~ — 27 -= 27 27 27 25 -- -~

SEPTEMBER 27 29 24 26 264 ~= == 21 29 19 =~ == ~= == 21 24 19 ~= == == -= — -= -= 25 26 27 24 18 15 -~ -=
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09382000 PARIA RIVER AT LEES FERRY, ARIZ.--Continued

DAILY SUSPENDED SEDIMENT, WATER YEAR CGCTOBER 1968 TO SEPTEMBER 1969

MEAN
DISCHARGE
(CFS)

4.8
11
11
11
11

275.9

MEAN
DISCHARGE
(CFS)

910
500
150
60
30
14

2998

OCTOBER

MEAN
CDNCEN-
TRATION
(NG/L)

678
5220
15800
6080
950

JANUARY

MEAN
CONCEN-
TRATION
iNG/L)

LOAD
(TONS)

BB
155
469
181
28

L0oAD
{TDNS)

1560
393
194
230
329

805
84300
11800

2150
1500

382000
157000
15200
1670
468
112

666116

NOVEMBER
MEAN

MEAN CONCEN-

DISCHARGE TRATION
(CFS) (L 74}
B.0 211
Teb 189
11 465
96 375
9.0 284
8.6 115
9.0 175
9.4 200
10 182
9.8 181
10 162
11 180
12 507
13 689
14 645
13 506
13 581
13 500
14 535
14 496
15 510
14 524
15 509
15 492
14 3718
15 360
14 1260
16 2770
15 2850
16 3150
367.8 -

FEBRUARY
MEAN

NEAN CONCEN-

D1SCHARGE TRATION
(CFS) (MG/L)
18 2150
23 2200
26 1450
25 1400
31 1450
44 4200
52 4410
50 2830
45 12700
35 9900
43 6850
50 6980
52 5950
53 7630
42 4750
50 5390
57 13700
44 9930
53 9720
52 9630
52 8050
47 4500
46 3750
48 5800
48 6370
114 52800
124 50100
55 13300

LOAD
(TONS)

4.3
3.9

LDAD
{TDNS)

466
752
826

19200
16800
1980

DECEMBER
MEAN

NEAN CONCEN-

DISCHARGE TRATION
(CFS) (MG/1)
19 3030
24 3040
24 4640
13 2420
8.3 860
9.0 680
10 700
9.0 700
18 725
21 928
24 2840
18 4600
11 1380
9.0 900
9.0 800
10 1730
12 2270
12 1910
12 1200
10 425
9.0 235
9.0 170
10 185
12 195
13 327
14 620
14 1060
15 1670
15 2180
15 2050
16 2000
424.3 -
MARCH

MEAN

MEAN CONCEN-

DEISCHARGE TRATION
(CFS) (NG/L)
45 7450
40 7040
35 7050
3s 7430
34 7420
29 6250
21 6650
14 4900
13 3500
14 3150
17 4650
16 3820
15 2850
17 3150
17 3230
18 4350
28 13400
78 35500
103 45000
B4 40400
85 31900
134 39100
172 45400
83 35200
sz 28800
76 48500
119 29400
148 29500
137 48100
156 61300
167 77300
2002 -

LOAD
(TONS)

155
197
312
114

19

LDAD
{TDNS)

905
760
666
702
6BY

9370

7950
16600
22100

7980

5400

9680
10200
13300
20700
31900
35700

220683

183



PARIA RIVER BASIN
09382000 PARTA RIVFR AT LEFS FERRY, ARIZ.--Continued

DAILY SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBFR 1969

APRIL MAY ) JUNE
MEAN MEAN MEAN
MEAN CONCFN= MEAN CONCEN~ MEAN CONCEN~
DISCHARGF  TRATION LOAD DISCHARGE  TRATION LOAD OISCHARGE TRAYION LOAD
n'y (CFS) tMG/L) (TONS) (CFS) (MG/L) (LYONS) (CFS) (MG/L} {YONS)
1 154 54900 22300 11 38000 1130 2.5 251 1.7
2 167 26600 12700 10 30600 826 2.5 269 1.8
3 147 29400 12700 12 15000 486 4.5 278 3.4
4 90 25100 6100 15 10000 405 5.0 281 3.8
5 50 10800 1450 17 10000 459 4.5 353 4¢3
b 75 18600 3770 51 13300 2470 4.0 279 <0
7 16 9990 2050 70 24000 4540 3.6 181 1.8
8 70 14200 2680 54 44000 6420 4.0 161 1.7
9 60 2010 1460 40 14100 1520 4e5 132 1.6
10 50 7990 1080 20 9000 4B6 2.5 675 46
193 40 14100 1520 15 3990 162 5.5 265 3.9
12 30 8930 728 10 3740 101 6.0 175 2.8
13 25 14300 965 8.2 3640 80 5.5 237 3.5
la 20 11100 599 to 2020 54 4.0 169 1.8
15 15 7850 318 Fet 1630 36 3.6 162 1.6
16 133 1630 288 5.5 1650 24 6.5 298 5.2
17 13 5120 180 6.0 515 8.3 5.0 276 3.7
18 12 3570 116 6.0 400 6.5 6.5 230 4.0
19 12 3460 112 5.0 400 S5e4 5.5 188 2.8
20 1 2580 77 5.0 300 4.0 4.5 2820 34
21 ¥ 2190 Tt 5.0 300 4.0 3.2 1130 9.8
22 13 31850 135 4.0 255 2.8 1.6 430 1.6
23 15 7320 296 4.5 151 1.8 2.2 250 1.5
26 20 11300 610 4.5 87 1.1 2.2 268 L6
25 25 8180 552 4.0 70 76 1.9 234 1.2
26 22 5450 324 3.2 99 B6 1.9 206 1.1
27 17 5460 251 3.6 181 1.8 2.2 175 1.0
28 10 2900 78 3.6 188 1.8 1.6 1642 61
29 9.4 1220 31 2.5 459 3.1 2.2 125 .74
3n 12 reseo 340 2.8 218 1.6 1.4 132 «49
31 i - il 2.8 lel 1.2 - - -
TATAL [ EAN-TS - 73881 420.6 - 1924%-02 110.4 - 110.64
JuLy AUGUST SEPTEMBEP
MEAN MEAN MEAN
MErE, LURE TN MEAN CONCEN= MEAN CONCEN-
PISCHALCT LR AL LN 114D U(SCHARRE  TRAT1JN LOAD DISCHARGE  TRATION LOAD
hay LA ey 1T0ONS) LOFS) {MG/L) (TONS) LCFS) tMG/L) (TONS)
i 3.4 14 1.7 30 92200 7470 69 165000 30700
B Y 124 <04 22 55100 3270 21 95400 5410
3 4.0 A 1.2 14 50800 2470 12 31400 1020
4 “ah 99 1.2 14 48200 1820 12 9770 446
5 4.0 w0 87 45 51400 7030 22 20800 1240
5 a2 121 1.0 36 40300 3920 16 9300 %02
7 7. ol 2.1 12 24400 91 32 29600 2860
" 3, 494 4T 7.0 14000 265 34 64700 5940
4 245 36 2.3 9.2 19900 82t 68 72900 13600
n 2.5 156 1.1 5-0 20400 2150 25 50100 3380
11 2.1 141 1.4 34 69200 9040 18 30500 1480
12 2. 173 1.3 29 102000 7990 9.k 14000 355
13 4.t Ho6 11 309 481000 578000 12 22000 1140
(&) .o 541 5.2 223 173000 123000 202 63100 40600
15 Loty 21 1.” 62 119000 16700 36 42800 4160
14 5.5 17200 226 17 59300 2720 58 40000 6730
t7 L 31900 560 8.6 26500 630 62 40400 7070
14 2% 12800 1320 5.0 8700 17 24 23700 1540
19 hl 291000 235000 133 127000 91300 13 10100 354
20 167 412000 206000 94 7500 28100 12 5400 175
21 242 312000 215000 30 35700 2890 10 1200 32
re 133 178000 5AR00 19 18900 970 11 900 27
23 on 211000 £3400 12 13000 421 1o 300 Bel
24 175 352000 194000 18 38200 2810 7.6 250 5.1
2n 177 264000 11#000 17 36000 2280 7.6 205 4.2
i 185 311000 164000 1¥:] 60200 2920 7.6 184 3.8
27 64 201000 4000 19 52000 2670 6.5 170 3.0
2r 33 3ntao 2680 25 34R00 2350 7.0 136 2.6
el 30 39800 1220 52 87900 26900 6.5 122 2.1
30 220 2171000 213000 208 260000 167000 5.5 115 1.7
3 tit + 1200 11800 75 160000 32400 - - —
TuYaL 119204 - 155IR42.71 15%6.0 - 1131815 836.7 b 128691.6
TOEAL LISCHARSE T2 YEAR 1CTS DAYS) 13449.5

PHUSL b F T ME S ITONSY 3861611.47



PARIA RIVER BASIN

09382000 PARIA RIVER AT LEES FERRY, ARIZ.--Continued

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 10 SEPTEHMoER 1469
{METHODS OF ANALYSIS: B, BOTTOM WITHDRAWAL TUBE: C, CHEMICALLY DISPERSED; Ny IN NATIVE WATER: Py PIPET: Sy SIE.c,
Vy VISUAL ACCUMULATION TUBE; W, IN DISTILLED WATER)

WATER PARVICLE >1ck
TEM— SUSPENDED HEThID
PERA- CONCEN~ SEDIMENT  PERCENT FINER THAN IHE SIZE (IN MILLIMETEKS) 1hUILAVED  OF
TURE DISCHARGE TRATION DISCHARGE ANALY -
DATE TIME (°C) {CFS) (MG/L) (TONS/DAY) .002 .004 .006 .0l6 4031 .062 4125 .250 .500 l.00 2.00 SIS
0C1 3, 1968 1730 I4 11 14700 437 10 93 -~ 100 -- - s - - == SPal
NOV 16eevess 0900 T 14 464 18 68 80 -= 9% - 97 100 he - -~ SFWC
DEC 2ieeces 1545 9 28 3570 270 37 sp  -- 16 -- B84 94 100 == == yFHC
JAN 15, 1969 1715 4 60 10100 4880 50 &4 -- 87 -~ 96 100 -~ -= = VPW(
FLB 10.40ae. 1520 -- 34 9320 856 8l 91 - 99 -~ 100 - - -- -=  SPuC
1050 5 55 12600 1870 60 74 -- 90 == 97 100 - == == - VPu(
1100 9 56 37100 5610 58 71 - 91 - 95 100 - - - - VPWC
1130 11 47 22500 2860 56 70 89 90 93 98 100 - - -- VPwC
1130 11 47 22500 2860 - 1 83 a8 93 9§ 100 - - - ¥eN
1210 12 70 88200 16700 26 31 74 - 29 93 100 - - = VPal
1130 14 60 7090 1150 56 12 97 - 99 100 el - - - SPWC
1400 19 12 3460 112 39 49 -- 74 -- 90 100 -- - - == JPWC
1145 12 20 5130 277 61 8L -- 93 -- 96 99 100 - = e- SPNC
1030 17 40 13800 1490 21 71 - 93 - 97 99 100 .- -~ wPul
1210 19 11 1780 53 54 69 81 84 87 B8 96 100 - - - VPWC
1210 19 1n 1780 53 2 S 28 82 87 88 96 100 - = VPN
0900 20 2.5 1040 7.0 74 93 -- 99 -- 100 -- == -- == sPul
1045 26 175 92900 43900 29 33 -~ 58 -~ 77 94 100 =-- -= = VPUC
1000 26 920 428000 1060000 8 10 12 13 17 29 68 97 100 - - VvPKC
JUL 304e4... 1000 26 920 428000 1060000 -- - 1 13 17 29 68 97 100 - - Ve
AUG 13...... 0700 23 650 060000 186000 5 6 - 9 —— 20 41 77 99 100 -~ V-ui
PARTICLE-SIZE DISTRIBUFION OF SURFACE BED MATERIA! , WATEk (EAR UCTOBER 1565 10 seblenbzr L oy
{METHODS OF ANALYSIS: H, HYDROMETER} O, OPTICAL ANAL(ZER3; S, SItVE; V, “ISUAL ACCUMULATION [0BE)
WATER  NUMBER PARTICLE SIZE
TEM- ne Heloow
PERA-  SAM~ PERCENT FINER THAN THE SIZE (IN -1'iIntieERS) [NOILAIED OF
TURE  PLING DISCHARGE ANAL Y=
OATE TIMF %) POINTS (CFS) 062 .125 .250 .500 1.00 2.00 & On 200 lasd 32,0 6% u SIS
MAR 27, 1969 1130 11 1 10 35 73 81 87 51 35 100 -~ 5
MAY l4seesss 1210 19 - 9 59 96 9 99 100 - - -— -5

185



186 LITTLE COLORADO RIVER BASIN

09401200 LITTLE COLORADO RIVER AT CAMERON, ARIZ.

LOCATION. ~~Lat 35°52'40", long 111°24'40", in NE}SE} sec.22, T.20 N., R.9 E, (unsurveyed), Coconino County, at
bridge on U,S. Highway 89 at Cameron, in Navajo Indian Reservation, 2.5 miles upstream from Moenkopi Wash,
9 miles upstream from Coconino Dam site, 12 miles upstream from gaging station near Cameron (station 09402000),
and 57.5 miles upstream from mouth.

DRAINAGE AREA,--26,500 sq mi, approximately (at gaging station),

PERIOD OF RECORD, --Chemical analyses: October 1950 to September 1958.
Specific conductance: October 1964 to September 1969,
Water temperatures: October 1951 to September 1969.
Sediment records: October 1947 to September 1969.

EXTREMES. -~1968-69:
Specific conductance: MaXximum daily, 2,720 micromhos May 12; minimum daily, 255 micromhos Apr. 11.
Sediment concentrations: Maximum daily, 126,000 mg/1 July 25; minimum daily, no flow on many days.
Sediment loads: Maximum daily, 608,000 tons Sept. 12; minimum daily, O ton on many days.

Period of record:
Specific conductance: Maximum daily, 2,720 micromhos May 12, 1969; minimum daily, 250 micromhos Dec. 20, 1968,
Sediment concentrations: Maximum datly, 228,000 mg/l Aug. 30, 1966; minimum daily, no flow on many days each
year.
Sediment loads: Maximum daily, 2,580,000 tons Sept. 21, 1952; minimum daily, O ton on many days each year,
REMARKS. --Appreciable inflow, mostly from Moenkopi ¥Wash, may occur between sampling site and gaging station during
periods of local storm runoff. Sediment loads are computed using discharge at gaging station and include
estimated loads from Moenkopi Wash, No flow Oct. 1-5, 20-31, Nov, 1, 2, 4-20, Dec. 1 to Jan. 12, May 5-7,
May 24 to July 4, July 7-17, Sept. 29, 30,

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(ONCE-DAILY MEASUREMENT)

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN Jue AUG SEP
1 -- -- - 410 1100 400 720 -- - 900 900
2 - - -- 425 1200 390 780 - 1000 975
3 - - - 415 1300 395 800 - 975 1000
4 -- - - 410 1300 400 800 -- 900 1000
s - - -- - 440 1200 440 750 -- - 750 1100
6 - - - -- 460 1200 460 - -- -- 850 650
7 775 - 480 1250 430 -- - 800 825
8 800 - 525 1200 420 -- - 750 700
9 800 - 500 1400 365 880 - 750 700

10 775 - - -- 550 1300 350 -- -- - 900 615

11 800 - - - 570 1200 255 1180 -- - 950 800

12 775 - -- 590 1200 360 2720 - 1200 750

13 800 -- - 550 1200 405 1700 - 750 1000

14 800 -- -- 650 1050 440 2000 -- 1300 1200

1s 850 - - -- 720 945 450 1800 - - 1300 1100

16 900 - - -- 850 770 450 1180 - - 1200 1100

17 - - -- 1050 850 750 410 1050 - 950 775

18 - -- -- 750 900 750 390 950 - 865 1000

19 - -- -- 700 990 800 400 900 - 825 900

20 -~ - - 740 1100 800 440 890 - - 1000 1000

21 - 1000 -- 600 1100 1600 440 900 -- 1800 750 1000

22 - 1000 - 750 1100 1100 450 950 1800 1000 1000

23 - 900 -- 750 1150 1100 450 900 -- 1900 900 1000

24 — 1000 - 775 1200 675 495 - 1900 800 1000

25 - 1000 - 1550 1200 525 570 -- - - 850 1000

26 - 1100 - 600 1100 470 520 - - 1800 950 1000

27 - 1100 -- 850 1100 540 525 -- - 925 1150

28 - - -- 540 1100 445 650 - 1090 1000

29 - - - 440 -- 430 695 -~ 775 700

30 -- - -- 400 440 700 -- 875 1100 --

31 - - - 405 - 420 - - - 875 850 -

AVG -- - - - 765 956 451 -- - - 934 935

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(ONCE-DAILY MEASUREMENT)
AY
o AVER-
MONTH 1 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 AGE

OCTORER.. —— 19 10 19 15 16 -- - - - -

NOVEMRER. —- - - 911 7 -

DECEMBER. ~—- - =T

JANUARYes == == == == == == == mm mm == == mm m- == == == T 6 8 6 6 8 1 4 it

FEBRUARY. 3 2 3 3 5 5 8 1 8 9 6 8 8 81211 8 9 9 7 7 1 4 7

MARCH..eo 10 3 7 6 9 9 911 9 210 911 511 8121312131313 812 10

APRILeese 16 15 10 12 13 12 14 14 17 17 17 18 11 18 18 11 18 16 19 13 21 21 20 19 16

MAYe..eee 22 23 8 11 11 == == == 27 == 16 20 22 20 22 21 25 22 25 17 20 12 —- -- --
JUNE..see == == == == == oo om oo mm mo os e oo T T T T T T T T
JULYeeses == == == == == == = mm == == == mm == == —= —= —— —— —— == 34 36 35 34 -- 35 26 28 28 28 27 --
AUGUST..« 27 32 28 30 32 32 32 32 32 25 30 28 30 31 25 30 27 25 29 30 30 28 28 24 31 29 28 27 28 27 28 29
SEPTEMBER 28 26 26 27 27 28 24 28 27 28 26 24 24 22 26 25 26 26 26 26 25 25 25 25 26 25 25 -= -= -~ —= 26



LITTLE COLORADO RIVER BASIN
09401200 LITTLE COLORADO RIVER AT CAMERON, ARIZ,--Continued

DAILY SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

OCTOBER NOVEMBER DECEMBER
MEAN MEAN MEAN
MEAN CONCEN- MEAN CONCEN- MEAN CONCEN-
DISCHARGE TRATION LOAD OISCHARGE TRATION LOAD DISCHARGE TRATION LOAD
DAY (CFS) (MG/L) (TONS} (CFS) (MG/L} (TONS) (CFS) (MG/L) (TONS}
1 — - - - _—
2 -- - -- 0
3 - -- - .30 30600 25
“ - - - - o
H 0 - ° - - -—
6 1510 57000 334000
7 638 58800 103000
8 198 49800 26600 -- --
9 93 42000 10500 - -
1o 53 41300 5910 - -- --
1n 40 31800 3430 - - -
12 26 38400 2700 --
13 17 34200 1570 -
14 12 34100 1100 - -—
15 7.4 35600 711 - - —
16 3.8 36900 379 -- — -
17 1.6 34700 150 - -
18 .60 33700 55 - -
19 .20 32600 18 - -
20 ° - o ° — °
21 - 27 49000 4570
22 - 24 59900 3880
23 16 52600 2270
24 -- 10 43100 1160
25 - - - 7.4 36900 737
26 - - - 2.6 30700 216
27 -- -- 1.6 24100 104
28 - - .70 20400 39
29 - - 19400 10
30 - -- 15000 8.1
31 -— - - - -
TOFAL 2600.60 -— 490123 90.00 -- 13019.1 o -_— °
JANUARY FEBRUARY MARCH
HEAN MEAN MEAN
HEAN CONCEN- NEAN CONCEN- MEAN CONCEN-
OISCHARGE TRATION LOAD DISCHARGE TRATION LOAD DISCHARGE TRATION LOAD
pay (CFS) (MG/L) (TONS) (CFS) (MG/L) (TONS} (CFS) (MG/L) (TONS )
1 -- - 906 24600 61700 26 3410 239
2 -— 520 13900 19500 24 2570 167
3 - 415 11200 12500 18 1390 68
. - 320 8750 7560 16 755 33
5 -- -- -- 246 8440 sel0 15 763 Y
6 - - - 192 8750 4540 14 786 30
7 - -- 160 8300 3590 11 818 24
8 - 124 %830 1620 7.4 838 17
9 101 4050 1100 9.2 1500 37
1o -- - - 91 4800 1180 28 963 73
11 - - - 80 3170 685 43 990 s
12 ) - o 70 2310 437 43 2350 273
13 2.4 26600 244 70 1820 344 43 3370 391
14 3.4 34500 317 59 1680 268 171 6450 3740
15 4.0 20400 328 48 935 121 270 22400 16400
16 5.0 26700 360 38 830 85 254 32100 22000
17 106 34000 14600 DS 955 88 160 26800 11600
18 186 52100 27700 N 650 54 189 24000 12200
19 126 43000 14600 30 745 60 133 21700 7790
20 73 40200 7920 28 705 53 93 18600 4670
21 s8 36900 780 29 805 63 143 44300 17100
22 41 27800 080 32 890 77 100 107000 28900
23 30 25900 2100 4l 1340 148 528 70800 111000
24 22 27900 1660 49 1430 189 969 29800 104000
25 sL4 47500 72900 40 1190 129 1060 26700 76400
26 626 34900 59000 31 1710 143 770 20300 42200
27 415 20000 22400 29 7390 579 776 18400 38600
28 1990 47900 287000 28 7510 568 650 21500 37700
29 3120 55400 456000 - - - 584 16700 26300
30 4150 41700 470000 - - 728 17800 35000
31 1940 27000 136000 - - -- 1140 25700 79100

TOTAL  13411.8 -- 1581989 3842 -- 122991 9015.6 — 676198



DAllr SUSPENDED SEDIMENT,

GY401200

APRIL
MEAN
HEAN CONCEN~
DISCHAKLE  (RATION
o4y (CFS) {MG/7L 1
1 1540 22300
2 1860 20300
3 1950 25200
4 2030 22000
5 1780 23200
6 1390 18000
7 1050 17500
4 997 18000
9 990 18600
1o 4386 16300
11 650 11200
12 505 9990
13 450 11300
14 415 14700
15 375 13300
16 375 9200
17 385 7330
18 324 6600
19 258 7410
20 198 9900
21 162 4210
22 121 3570
23 90 3310
24 60 5780
25 50 4350
26 45 2210
27 40 1830
28 37 1910
29 29 1130
30 22 1230
31 .= -
TOTAL 19014 -
JuLy
MEAN
REAN LONCEHN
DISCHARuE  TRATINN
uay (CFS) (HG/L)
1 — -
2 — _—
3 — _—
4 0 -
5 53 31100
3 3.3 5100
i o --
] - .
9 - -
1o -- -
11 - --
12 -- -
13 -- --
14 - -
15 - -
16 - -—
17 -
18 -10 ¢430
19 3.1 12600
20 E 20400
21 197 81700
22 74 99500
23 38 112000
24 20 101000
25 81 126000
26 34 111000
27 1130 107000
28 1280 75400
29 1720 52400
30 921 54200
31 560 61600
TOraL 6523, 40 -
TCTAL wiSCHARGE FUR YEAR (C
TOTAL LOAD FOR /EAR (TONs!

L1LTLE COLORALU KIVER BASIN

LIITLE COLORALO k1VER AT CAMERON, AR[Z,--Cuntinued

LOAD
(TONS}

$2700
102000
133000
121000
111000

67600
49600
48400
49700
36800

19700
13500
13700
16500
13500

9320
7640
2770
5160
5290

1840
1170
804
936
587

269
198
191
88
73

Yeh136

cQan
(TONS)

B.9
150
1040

77100
19900
11200

5450
29900

210000
367000
313000
253000
145000

93100

1532663.9

F$~DAYS)

WATER

MEAN
D1SCHARGE
(CF5)

11
&oo

2.8
.60

319

3972.1

(E€AK DCTOUBEK 1968 TG SEPTEMBER 1969

MAY

HEAN

LONCEN-
TRATION

(MG/L)

575
420
305
154

4719

250

AUGUST

MEAN
CONCEN -
TRATION
(MG/LY

59300
£5000
62900
54600
90500

95400
97500
76400
7%000
57200

65100
67600
65000
61600
76600

93400
79700
53500
84200
83600

10200
70600
53500
70000
14700

55100
91200
74900
49300
124000
87400

LOAD
(TONS)

17
7.5
2.3

25
0

17158045

LOAD
(TONS}

24000
13200
6790
2950
260000

131000
52600
20600

8530
1720

14700
7300
3510

44900

20700

18900
10800
4330
4550
3380

1900
950
578
568
403

164
25400
14600
14600

165000
15200

959823

MEAN

OISCHARGE

{CFs)

MEAN
OISCHARGE
1CFsH

242
152

165
2920

i20

11481.30

JUNE

MEAN
CONCEN~
TRATION
{Me/Ly

SEPTEMBER

HEAN
CONCEN-
TRATION
IMG/LY

17000
11000
57200
60300
69700

64000
111000
18900
58200
52900

80400
90100
105000
94300
92800

95600
88500
104000
94300
91700

85900
84000
84000
81600
78500

80600
13800
20000

LDAD
(TONS )

LDAD
{TONS§

50300
31600
11600

7980
38000

28300
510000
189000

53100

23600

103000
608000
198000
63600
30100

93900
119000

2273693.4

70506.50
8595794,85



LITTLE COLORADO RIVER BASIN 189

09401200 LITTLE COLORADO RIVER AT CAMERON, ARIZ,--Continued

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(METHODS OF ANALYSIS: B, BOTTOM WITHDRAWAL TUBE: C» CHEMICALLY DISPERSED; N, IN NATIVE WATER: P, PIPET: Sy SIEVE:
Vs VISUAL ACCUMULATION TUBE: W, IN DISTILLED WATER}

WATER PARTICLE SLZE
TEM— SUSPENDED METHOD
PERA- CONCEN- SEDIMENT PERCENT FINER THAN THE SEZE (IN MILLIMETERS) INDICATED OF
TURE DISCHARGE TRATION DJSCHARGE ANALY-
DATE TIME (°C) (CFS)  (MG/L) (TONS/DAY}.002 .004 +008 «016 031 062 +125 4250 .500 1.00 2.00 SIS
JAN 1T, 1969 1200 7 306 56900 47000 65 74 -- 85 == 90 97 100 -- -- -— VPHC
100 8 620 34900 58400 46 51 == 63 -- 70 78 90 98 100 =~ VPWC
1215 3 2310 59400 370000 34 40 -- 57 ~-- 76 90 100 -~ -- -- VPNC
1500 3 4670 27800 351000 28 31 40 -- 76 96 100 -- =- -= VPHC
1200 2 840 23100 54900 30 3 -- 4l == 55 78 96 99 100 -- VPNC
FER 1200 9 29 9780 766 87 98 ~- 99 - 99 100 -- == -- == SPNC
MAR l4e.ee.. 1200 4 48 11600 1500 32 40 -- 55 -— 75 96 100 -- -- -= SPWC
MAR 2Teess.. 1430 16 789 19700 42000 44 54 60 68 74 B2 93 98 100 ~- == VPWC
1430 16 789 19700 42000 6 16 62 67 74 82 93 98 100 ~- == VPN
1200 15 990 23800 63600 31 3% -- 57 -- 80 90 98 100 ~—- =~ VPWC
1600 18 1720 18800 87300 43 51 =-- 67 - 91 98 100 =-- == - VPWC
1200 20 80 26200 5660 79 87 -- 91 -- 93 98 100 ~-  -- VPWC
1140 26 620 55200 92400 68 80 -- 88 ~-- 93 98 100 ~-  —= VPWC
1455 24 2190 120000 710000 41 48 -- 60 -- 78 90 99 ~= == VPWC
JUL 2Be..... 2100 - 2350 71800 456000 S8 66 -- TT -- 89 9 100 -- =- =-= VPWC
AUG 1600 34 s 91200 77600 59 76 -- 87 ~- 92 96 100 -- ~= -= VPHC
AUG 1225 25 1.0 56800 153 9% 99 100 -=  -- ==  e=  —=  ~-  -- SPWC
AUG 3 1500 -- 380 120000 123000 58 71 -- 90 -- 96 98 100 -- ~= - VPWC
PARTICLE-SIZE DISTRIBUTION DF SURFACE BED MATERIAL, WATER YEAR DCTOBER 1968 TO SEPTEMBER 1969
(METHODS OF ANALYSIS: H, HYDROMETER) D, OPTICAL ANALYZERjs S, SIEVEs V, VISUAL ACCUMULATION TUBE}
WATER  NUMBER PARTICLE SIZE
TEM- oF METHOD
PERA- SAM- PERCENT FINER THAN THE SIZE (IN MILLIMETERS) INDICATED OF
TURE  PLING DISCHARGE ANALY-
DATE TIME (°C)  POINTS (CFSJ  .062 +125 .250 .500 1.00 2.00 4.00 8.00 16.0 31.0 64.0 SIS

MAR 27, 1969 1400 2 17 65 85 %6 98 98 99 100 - - S



190 COLORADO RIVER MAIN STEM
08402500 COLORADO RIVER NEAR GRAND CANYON, ARIZ.

LOCATION (revised).--Lat 36°06'05", long 112°05'08", in sec.5, T, 31 N,, R.3 E, (unsurveyed), Coconino County, at
gaging station in Grand Canyon National Park at Kaibab Bridge, 0.4 mile upstream from Bright Angel Creek,
4.5 miles northeast of village of Grand Canyon, 26 miles downstream from Little Colorado River, 104 miles down-
stream from Glen Canyon Dam, and 267 miles upstream’ from Hoover Dam,

DRAINAGE AREA.--137,800 sq mi, approximately.

PERIOD OF RECORD. --Chemical analyses: August 1925 to November 1942, September 1943 to September 1969.

Water temperatures: October 1936 to October 1942, September 1943 to September 1969,

Sediment records: October 1925 to November 1942, September 1943 to September 1969,

EXTREMES, -~1968-69:

Dissolved solids: Maximum, 812 mg/1 Feb. 1-28; minimum, 569 mg/l1 Dec. 1-4.
Hardness: Maximum, 382 mg/l1 Mar. 1-31; minimum, 264 mg/l Oct. 1-31,
Specific conductance: Maximm daily, 1,270 micromhos Mar, 2; minimum daily, 842 micromhos Oct, 26.
Water temperatures: Maximum, 21,0°C Oct. 1, 2; minimum, 7,0°C on several days during January and February.
Sediment concentrations: Maximum daily, 12,200 mg/l Oct. 7; minimum daily, 20 mg/l1 May 26,

CHEMICAL ANALYSES. WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

SODIUM
PLUS
DLIS- MAG- PO- PO~
MEAN SOLVED CAL- NE~ TAS- TAS- BICAR- CAR- CHLC~
DIS~ SILICA LRDN CLum StuM SDDIUM SIuM S1uN BONATE ~ BONATE SULFATE  RIDE
CHARGE (s1D2) (FE) 1ca) (NG) (NA) (K) INA+K) {HCO3) {co3) (504) )
OATE ({423} {MG/LY (uG/sLy (MG/LY (MG/LY {MG/LY MG/L) (MG/L) 1MG/L) M6/L) TMG/L)Y tMG/L)
acr.
01-31 10520 11 -- 70 22 - - 99 1B2 [} 210 78
NUV.
01-30 11350 10 - 70 22 - - 100 182 o 215 76
DEC.
.12:4-0" 10900 11 - 70 25 - - 87 156 0 220 76
.2;—31 10210 10 - 86 29 -- - 121 188 [} 288 97
L3 .
OL-28 9164 11 .- 92 30 - - 140 192 0 332 108
MAR.
01-31 11820 12 - 91 34 - - 114 194 o 322 9%
APR.
01-30 15580 11 10 94 33 11 4.8 - 196 0 320 96
MAY
01-31 12990 11 - 91 34 - - 115 190 o 316 93
JUNE
01-30 14620 11 - 88 32 - -- 108 187 o 300 B4
JuLy
‘01—31 16160 12 0 82 36 100 4.9 - 188 L] 290 7B
Ut
0l-31 16300 12 - 85 23 - - 88 187 o 234 69
SEPT.
d1-30 14150 13 e 84 19 —_— - 93 183 o 231 67
WTD. AVG. -— 11 - 85 29 _— -—
TIME 106 188 ] 217 84
WTD. AVG. 13000 1 - 85 29 - - 108 188 0
Tons 217 BS
PER DAY - 398 - 3000 1010 - - 3550 6590 ) 9710 2950



COLORADO RIVER MAIN STEM 191
09402500 COLORADO RIVER NEAR GRAND CANYON, ARIZ.--Continued

EXTREMES. -~1968-69:--Cont inued
Sediment loads: Maximum daily, 697,000 tons Sept. 2; minimum daily, 472 tons Jan, 13.
Period of record (1965-69):
Dissolved solids: Maximum, 948 mg/1 Jan. 30, 1968; minimum, 360 mg/1 Aug. 7-31, 1965.
Hardness: Maximum, 438 ng/l July 29, 1968; nininum, 184 mg/1 Sept. 1-30, 1965,
Specific conductance: MNaximum duly, 1,570 micromhos Jan. 30, 1968; minimum daily, 561 micromhos Sept, 3,
1965,
Water temperatures: Maximum, 23.0°C Sept. 4, 1967, Sept. 9, 10, 1968; minimum, 4,0°C Jan., 4, 1966, Jan, 7,
1968,
Sediment concentrations: Maximum daily, 28,000 mg/1 Aug. 14, 1967; minimum daily, 4 mg/1 Nov, 7, 1966,
Sediment loads: Maximum daily, 1,100,000 tons Aug. 14, 1987; minimum daily, 55 tons Nov. 7, 19686,
REMARKS, --Because of the regulation of flow by Glen Canyon Dam since Mar. 13, 1963, and the subsequent filling of
Lake Powell, extreme values for the period of record include only those obtained after July 31, 1965, begin-
ning with the 1969 water year.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DisS- Dis~

SOLVED  SOLVED o1s- DIs- NON- SODIUM  SPECI-
SOLIDS  SOLIDS  SOLVED  SOLVED CAR- AD- FiC
FLUO- (RESI- (SUM OF  SOLIDS  SDLIDS  HARD- BONATE  SORP- COND-
RIOE NITRATE  BORDN DUE AT CONSTI~  (TONS (TONS NESS HARD~ TION  UCTANCE PH
(F} (NO3) 18) 180°C)  FUENTS) PER PER (CA,MG)  NESS RATIO  (MICRO-

CATE (MG/LI  (MG/L)  (UG/LI  (MG/L)  (MG/L)  AC-FT} DAY) (MG/L)  (MG/L) MHOS)  (UNITS)

ocv.
01-31 - 3.2 - - 582 .79 16500 264 115 2.7 904 1.6
Nuv.

01-30 - 3.1 - -- 585 .80 17900 266 117 2.7 902 7.7
DEC.

01-04 - 2.7 - -~ 569 .77 16700 276 148 2.3 903 7.5
JAN.

01-31 - 3.6 - - 127 .99 20000 332 178 2.9 1130 1.7
FEB.

01-28 ~= 4.8 -- - 812 1.10 20100 354 196 3.2 1170 7.9
MAR.

01-31 - 4.7 - - 173 1.05 24700 382 223 2.5 1180 8.0
APR.

01-30 . 5.2 170 783 172 1.06 32900 372 211 2.5 1160 8.0
MAY

01-31 -~ 4.6 - - 758 1.03 28600 368 212 2.6 1160 7.8
JUNE

01-30 - 4.5 - - 120 .98 28400 352 199 2.5 1100 7.9
JuLy

01-31 .4 2.2 160 698 698 «95 30500 354 200 2.3 1040 7.9
AUG.

01-31 -— 4.3 - 643 607 .87 28300 306 153 2.2 965 7.8
SEPT.

01-30 - 4.2 -- 615 601 .84 23500 286 136 2.4 918 7.8
HT?;":VG- - 4.0 - - 690 - - 331 1344 245 1050 7.8
WTD. AVG. -- 4.0 -- - 692 .95 - 330 176 2.6 1060 7.8

TONS

PER DAY - 141 -- -~ 24200 - - - - - - -



192

SPECIF1C CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(ONCE-DAILY MEASUREMENT)

ocr

957

964

915

973
936
3a2
903
an3

876
931
964
961
aT4

A78
927

351
863

542
348
ReT
396
894
861

905

DAY Ly

1 21.0
2 21.0
3 19,0
4 19.0
5 20.0

6 -—
7 19,0
8 19.9
9 19.C
o 19.0

11 20.0
12 19.0
13 19.0
14 20.0
15 18.0

16 18.0
17 17.0
18 17.0
19 18.0
20 17.0

21 18.0
22 18.0

24 18,0
25 18.0

26 18.0
27 19.0
23 17.0
29 17.0
30 17.0
31 18.0

AVG 18.5

{METHODS OF ANALYSES:

COLORADO RIVER MAIN STEM

09402500 COLORADO RIVER NEAR GRAND CANYON, ARIZ.--Continued

NOV DEC JAN
889 858 -
861 927
889 992 -
an7 - -
- 1160
-- 1070
- 1130
- - 1100
-~ - 1130
298 -- --
934 - 1110
934 - 1200
851 - 1030
-~ - 1050
869 - 1080
870 - -
912 - 1080
919 - 1090
- - 1160
869 - 1110
889 - 1120
-- - 1230
934 - -
9549 - 1200
934 - 1200
R4 - 1250
- == lilo
947 -- 1110
- - 1070

FEB
1130
1260
1170
1190

1170

1190

1150

1180
1160
1150
1190
1200

1190
1190
1140
1150
1160
1130

1160

MAY

1180
1160
1160
117¢
1190

1170

1160
1160

1130
1130
1140
1150
1180

1170
1230
1150
1130
1180
1140

1160

JUN

1170

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

NOV DEC JaN
18.0 12.0 --
17.0 12.0 -

16,0 12.0 -
16.0 -

(ONCE-DAILY MEASUREMENT)

FEe

MAR

APR

11.0

1c.c
10,0
16,0
1C.C
12.c

12,0

MAY

2.2

JUN

1969

AUG

1090
1050

984

1080

18.0
18.9
13.2
18.0
18.0

19.0

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DATE TIME
18,y 130C
18, 1020
12. 1230
16 1010
2240e000 1105

22.0ev-s 1105
27... 1130

V, VISUAL ACCUMULATION TUBE; W, IN DISTILLED WATER}

WATER

TEM - SUSP ENDED
PERA~ CONCEN- SEDIMENT
TURE DISCHARGE TRATION DISCHARGE
(ecy (?FS) (MG/L)

17 18200 791 38900
10 18200 716 35200
14 18400 407 20200
17 20500 463 25600
18 23600 1310 83500
18 23600 1310 83500
18 20800 853 47900

(TONS/DAY) 002 .004 .008

«016

4
15

30

29
9

PARTICLE SIZE

+031

-062 .125 ,250

PERCENT FINER THAN THE SIZE (IN MILLIMETERS)

INDICAYED

+500 1.00 2.00

1020
957
900
930
895

895
950
930
90C

925
877
882
909
908

989

906

850

19.0

19.C
19.2
19.9
le.0

19.:
1.0
14.0
19
18.1

18.9
18.0

18.0

B, BOTTDOM WITHDRAWAL TUBE; C, CHEMICALLY DISPERSED; N, IN NATIVE WATER; P, PIPET; S, SIEVEs

METHOD
OF
ANALY~

SIS

YPWC
YPWC



COLORADO RIVER MAIN STEM
09402500 COLORADO RIVER NEAR GRAND CANYON, ARIZ.--Continued

SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

OCVOBER NOVEMBER OECEMBER
MEAN NEAN MEAN
MEAN CONCEN- MEAN CONCEN- NEAN CONCEN~
DISCHARGE TRATION LDAO DISCHARGE TRATION LDAD DISCHARGE TRATION LDAD
DAY (CFS} (HG/L) (TONS) (CFS) 1370 (TONS} {CFS) (MG/L) (TONS)
1 9380 249 7000 13000 350 13400 9680 160 4180
2 8760 115 3020 11800 245 8660 8430 54 1230
3 7170 75 1610 9350 145 4060 12600 182 6190
4 7580 65 1480 7240 62 1270 12900 262 9140
5 7120 53 1130 10800 258 8910 13100 270 9550
6 7310 85 1860 12100 325 11800 12800 260 8980
7 8200 12200 290000 12400 383 14200 11900 200 6430
8 9380 7870 184000 11900 419 14900 9700 150 3930
9 10100 2640 71400 11000 392 12900 6430 100 1740
10 10200 1190 36400 9550 230 6580 10700 170 4910
11 10400 B854 23900 7750 139 3230 11000 200 5940
12 11300 717 24000 10600 2715 8740 11300 200 6100
13 11200 533 17100 10900 214 6990 11300 200 6100
14 9990 350 10500 13500 912 36800 10600 170 4860
15 12300 595 21900 12700 495 18800 8660 150 3510
16 12400 595 22100 13100 430 16900 7730 150 3130
17 13800 450 18600 10900 246 8040 11300 200 6100
18 12600 475 18200 8350 125 3130 11100 200 5990
19 11800 300 10600 13200 XS 14200 12300 250 8300
20 9880 335 9920 13400 410 16500 14400 300 11700
21 7680 185 4260 14500 339 14700 13700 300 11100
22 10400 160 4990 13800 93 3850 10500 250 70%0
23 11000 250 8240 12600 300 11300 8980 150 3640
24 12300 345 12700 12800 333 12800 12300 250 8300
25 12500 305 11400 8940 140 3750 10900 200 5890
26 12000 846 30600 11200 283 9400 7940 150 3220
27 11600 325 11300 12200 258 9430 10200 200 5510
28 10100 167 5030 12300 244 8990 11300 250 7630
29 12400 350 13200 7870 7 1670 11200 250 7560
30 12700 500 19200 10600 175 5760 9300 150 3770
3l 12600 360 13600 - - - 10800 200 5830
TOTAL 326150 - 909240 340350 - 311660 335050 - 187550
JANUARY FEBRUARY MARCH
MEAN MEAN MKEAN
MEAN CONCEN- MEAN CONCEN- MEAN CONCEN~
DISCHARGE TRATIDN LOAD DISCHARGF  TRATION LOAD DISCHARGF TRATION LOAD
DAY (CFS) {MG/L} +TONS } (CFS) tG/L) (TONS} (CFS) (MG/L) (TONS)
1 10100 100 2940 16300 2520 316000 8040 675 14800
2 5660 70 1160 16500 1780 83300 7800 295 6370
3 8580 80 2000 7030 638 11800 7240 248 4970
4 8010 a0 1870 9420 1030 26700 8700 261 6280
5 6260 70 1280 8019 496 11300 9480 260 6820
3 5000 70 1020 7100 343 6900 8660 49 5970
7 8080 80 1880 8160 332 7680 9280 260 6680
8 7920 90 2080 9230 408 10700 9350 2170 6990
9 8810 90 2310 8820 275 6550 8900 250 6160
10 9610 145 «060 6620 105 1970 7030 180 3500
11 8900 145 3760 8500 180 4340 9710 300 8060
12 7100 105 2170 8660 190 4660 9700 310 8320
13 4610 38 472 8820 180 4500 9830 360 9790
14 9090 154 4380 9060 179 4600 14200 910 35800
15 12500 471 17900 8820 182 4550 18600 1630 82100
16 11300 210 6920 7940 103 2320 17100 1070 49400
17 11700 1150 39200 7240 158 3240 12800 645 22800
18 11600 1350 45700 9140 362 8410 13300 800 28700
19 10700 1330 39900 9460 283 7590 16200 793 31200
20 6120 1350 24100 9460 315 8450 15000 1020 41500
21 12000 1320 43200 11300 925 28800 13800 779 29800
22 11600 615 20800 9660 178 4770 14000 875 33900
23 9780 395 11300 8240 155 3620 12800 835 29600
24 10500 1650 54300 7600 158 3460 12400 1440 48500
25 12700 3490 12900 9590 333 9160 14300 2920 118000
26 12400 5550 186000 8380 162 3850 12800 2270 78500
27 9300 3050 76600 8980 213 5420 12800 1140 40400
28 14900 6360 272000 8740 335 8300 13700 1180 44700
29 16100 7490 330000 - - - 15900 1540 68800
30 17700 7620 367000 - - 13400 1290 47800
31 17800 5160 251000 -- - - 11600 1330 42700

TOTAL 316430 - 1830202 256580 - 402940 366420 - 9687210



COLORADO RIVER IALN STEM
09402500 COLORADO RIVER NEAR GRAND CANYON, ARIZ.--Continued

SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

APRIL MAY JUNE
MEAN MEAN MEAN
MEAN CONCEN~ HEAN CONCEN- MEAN CONCEN-
DISCHARGE TRATEON LOAD DISCHARGE TRATION LOAD DISCHARGE TRATION LOAD
DAY {CFS} (MG/L} (TONS} (CFS) [ 748 (TONS ) (CFSH L8] (TONS)
1 14300 2220 86200 15500 445 20100 12200 160 5590
2 18700 3740 193000 15600 496 22100 12200 169 5900
3 17300 3280 155000 17200 817 40800 15300 617 27300
4 17200 3080 149000 15500 645 29200 16500 700 32500
5 16600 2810 131000 12700 265 9810 14900 467 20200
] 15400 2500 108000 16500 685 33000 16200 788 36200
T 12200 2000 68500 16100 547 25800 18000 848 41900
8 14500 1380 56200 156800 412 19000 15700 600 26000
9 13700 1060 40800 15100 433 19000 12800 290 10800
10 13900 1190 46400 14500 370 15600 16100 440 20300
11 15600 985 43100 12400 240 8680 16100 363 16700
12 14800 810 33700 10600 225 6950 14500 321 13100
13 14900 545 22800 15200 650 28800 13600 162 6300
14 14300 620 24900 16700 750 36%00 15200 163 7090
15 17500 1340 65800 17400 900 45700 13600 234 2110
16 17100 1180 56600 16500 800 38500 10700 130 3980
17 17900 9200 45200 13000 380 14400 14300 369 15500
18 16600 665 31000 11000 300 92620 13200 285 10800
19 18100 945 48000 8270 229 5210 14500 575 24300
20 15600 515 22600 12900 438 18000 14900 354 15700
21 13600 252 9620 13700 350 14000 15700 383 17200
22 18300 87s 46500 13500 2715 10800 13300 249 9480
23 17500 633 31500 12700 248 9180 11700 212 7440
24 16500 450 21200 11100 160 5180 15800 458 21500
25 16800 712 34300 8660 93 2350 16400 421 20100
26 14500 625 25400 6610 20 385 15700 304 136800
27 12600 405 14300 8680 65 1640 16600 363 17200
28 10800 203 6160 10500 135 4130 15600 331 14800
29 16000 608 28400 ' 9830 65 1860 13400 178 6710
30 14600 485 19900 9680 98 2770 13900 217 8630
3 - - - 9140 65 1730 - - -
TOTAL 467400 = 1665080 402570 - 500795 438600 - 486130
Jury AUGUST SEPTEMBER
MEAN MEAN MEAN
MEAN CONCEN- MEAN CONCEN- MEAN CONCEN-
DISCHARGE TRATION LOAD DISCHARGE TRATION LOAD DISCHARGE TRATION LOAD
DAY (CFs) (M6/LY (TONS) (CFS}) (NG/L) (TONS) {CFS) (NG/L) ({TONS)
1 15800 295 13300 17200 3920 194000 11800 3620 113000
2 18500 289 15300 16200 2990 139000 11900 2590 89000
3 18200 347 18100 15200 995 43300 16300 2000 94200
4 18200 360 18800 13300 900 34200 16900 1580 T4800
5 17300 360 17800 15200 910 39600 16400 138 34300
6 15200 335 14600 16600 178 36800 16200 1840 88400
7 15900 295 13400 15900 650 29600 15700 6010 261000
8 17000 350 17000 16100 780 35900 14400 8750 322000
9 16200 263 12200 15500 900 39900 17500 2800 142000
10 16400 245 11500 13800 995 39300 17900 2020 104000
11 17000 270 13100 11400 T45 24300 18200 4480 199000
12 17100 175 8560 17600 1450 73000 20900 11400 697000
13 14900 1719 7630 16600 1050 49900 17400 3100 156000
14 10800 160 4940 16900 700 33800 9950 3500 101000
13 14600 299 12500 17300 1190 58900 7940 3000 68800
16 15200 317 14300 17200 1400 68900 12400 2900 104000
17 15800 346 15600 17200 2410 117000 15400 2620 106000
18 18200 621 32800 12800 3620 125000 15300 4310 177000
19 18200 460 24000 16800 2720 125000 15500 1800 80600
20 16500 505 23800 17200 1130 57300 15100 1440 62800
21 11400 400 13000 17400 2140 110000 12700 1610 59100
22 16%00 1100 51900 17000 9719 47200 7800 1000 22500
23 17900 2540 128000 17400 [34] 33600 12000 %00 31200
24 17400 1370 66700 16000 499 22800 13300 800 30700
2% 17100 930 45500 11600 400 13300 13400 00 27100
26 17500 1980 96300 19000 875 47600 13700 600 23700
27 16600 2360 112000 19000 775 42800 14000 690 27900
28 11500 4630 151000 18800 565 30400 12600 470 17100
29 15400 8900 401000 19600 1120 62600 8710 196 4940
30 15500 1820 342000 18300 945 49500 13300 329 13300
31 17300 3200 158000 15100 2540 111000 - -— -
TOTAL 501100 == 1874630 505200 == 1935700 424600 - 3332440
TOTAL DISCHARGE FOR YEAR (CFS-DAYS) 4680450

TOTAL LOAD FOR YEAR (TONS) 14405277



BRIGHT ANGEL CREEK BASIN
09403000 BRIGHT ANGEL CREEK NEAR GRAND CANYON, ARIZ.

LOCATION (revised),—-Lat 36°06'11", long 112°05'44", in sec.5, T.31 N,, R.3 E, (unsurveyed), Coconino County, at
gaging station in Grand Canyon National Park, 0.4 mile upstream from mouth and 4 miles northeast of village
of Grand Canyon.

DRAINAGE AREA, --101 sq mi.

PERIOD OF RECORD. -—Chemical analyses: October 1952 to September 1969.
Sediment records: November 1966 (partial record).

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

SPECI-
FI1C
BICAR- CAR~ CHLO~ COND~
TEMPER- oIS- BONATE BONATE RIDE UCTANCE PH
TIME ATURE CHARGE {HCO3) 1€03) icLy {MICRO~

DATE (DEG C) (CFS) MG/ (MG/L) (MG/L) MHOS) (UNITS)
ocT.

10ee. 1110 14 17 204 [ 3.2 319 8.1
20440 1650 14 17 212 ] 2.8 335 8.0
NOV.

l4aas 1210 11 17 208 0 3.5 333 8.2
JAN,

13... 1410 9 18 204 ] 3.2 3217 8.1
FEB.

18040 1330 11 19 218 ] 3.8 394 8.0
MAR .

064as 1240 7 19 224 o 3.0 373 7.7
APR.

02440 1165 14 46 220 0 2.3 349 8.0
15... 0730 10 178 136 [} lo4 222 7.9
2Be.s 1415 16 276 124 0 1.7 232 7.5
MAY

24440 1245 13 174 152 [ 2.4 220 7.1
JUNE

13... 1325 21 44 194 o l.e 292 7.1
JuLy

1l... 1235 24 27 195 o 1.8 364 8.1
AUG.

20... 1725 22 22 208 o 2.4 335 7.5
SEPT.

20... 1700 19 21 212 [ 1.9 335 T.8



196 KANAB CREEK BASIN
09403780 KANAB CREEK NEAR FREDONIA, ARIZ.

LOCATION, -~Lat 36°51'50", long 112°34'45", in SE} sec.14, T.40 N., R.3 W. (unsurveyed), Coconino County, at gaging
station in Kaibab Indian Reservation, at Nagles Crossing, 0.2 mile downstream from Johnson Wash and 6.5 miles
southwest of Fredonia.

DRAINAGE AREA,--1,085 sq mi,

PERIOD OF RECORD, —-Specific conductance: October 1967 to September 1969,
Water temperatures: October 1967 to September 1969.
Sediment records: October 1963 to Setember 1969.

EXTREMES, --1968-69:
Specific conductance: Maximuwm daily, 5,000 micromhos Dec. 4; minimum daily, 580 micromhos Jan. 25.
Water temperatures: Maximum, 27,0°C July 28; minimum, freezing point on several days during December to March,
Sediment concentrations: Maximum daily, 145,000 mg/1 July 23; minimum daily, no flow on many days.
Sediment loads: Maximum daily, 346,000 tons July 23; minimum daily, O ton on many days.

Period of record:

Specific conductance: Maximum daily, 7,000 micromhos Apr. 16, 17, 23, 24, 1968; minimum daily, 550 micromhos
Feb, 15, 1968,

Water temperatures: Maximum, 28.0°C June 8, 1968; minimum, freezing point on many days during winter periods,
Sediment concentrations: Maximum deily, 230,000 mg/l July 28, 1968; minimum daily, no flow on many days each
year.
Sediment loads: Maximum daily, 346,000 tons July 23, 1969; minimum daily, O ton on many days each year,
REMARKS, —No flow Oct. 1 to Dec. 2, May 3-6, May 13 to July 21, Aug. 17-22, 25-27, Sept. 2-10, 13-16, 18-30.

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(ONCE-DAILY MEASUREMENT)

DAY ocT NOV DEC JAN FEB MAR APR MAY JUN JuL AUG SEP
1 - - - 1000 1100 680 975 -~ - - - -
2 - - - 1100 800 700 920 -- - -
3 - - - 1100 980 1100 780 - - - -
4 -— - 5000 980 950 750 850 - - - -
5 -- -- 4500 950 800 750 900 - - - - -
6 - -- 2500 925 990 740 860 - - - - -
7 -~ -- 2000 945 800 800 790 -~ - - - --
8 - - 1800 1100 770 800 820 1300 - - -
9 - -- 1800 1400 800 1000 900 1400 - - -

10 - - 1800 2500 800 1100 820 - - - - -

1 - - 1400 - 750 1000 820 - - - 1100 -

12 - - 1300 1200 780 900 870 - - - - --

13 - - 1700 1200 750 900 750 - - - -

14 - - 1400 640 750 950 950 - - 1500 -
15 - - 1200 680 800 1000 950 - - - 1350 -

16 - - 1000 1100 700 1000 880 - - - 1300 -~

17 - 1250 1850 700 800 980 - -- - -
18 - 1250 2300 725 1100 950 - - - - -

19 - 1850 2000 700 1100 980 - -- - -

20 - - 1400 950 690 1100 1050 - - - - -

21 - -- 1500 750 650 1000 1020 -— -- - - -
22 - - - 900 700 900 1000 - - - -
23 - - 1100 800 700 940 1100 - 1650 - -
24 - — 1600 750 800 1000 1200 - 1000 - -
25 - —- 1300 580 700 1230 1600 - - 1150 - -
26 - - 1100 720 650 1270 - - - 1700 - -
27 - - 1100 700 600 1000 - 1600 — -
28 - - 975 700 750 1100 - 1800 1600 -
29 - - 1050 800 - 900 - 2000 -~
30 - - 1050 880 - 900 - 2750 -

31 - - 1200 1000 - 975 - - - 3000 97 -
AVG - -- 1670 1080 774 951 948 - - - - -
TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(ONCE-DAILY MEASUREMENT)

DAY

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

OCTORER. . —— -

NOVEMBER. -— - -

DECEMBER. 1 2 2 4 3 2 3

JANUARY. . 8 6 0 1 0 1 3

FEBRUARY . 4 0 9 == = == 3

MARCH. ... 13 2 4 7T 9 7 7

. 10

JUNEsaans -

JULYeesee -

AUGUST... -

SEPTEMBER



MEAN
DISCHARGE
{CFS)

MEAN
DISCHARGE
{CFS)

1.0
-0
1.0
1.0
1.0

-

- N -
RREEY)
s@O0O0

943,60

KANAB CREEK BASIN

09403780 KANAB CREEK NEAR FREDONIA, ARIZ,--Continued

SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1948 TO SEPTEMBER 1969

OCTOBER NOVEMBER
MEAN MEAN
CONCEN- MEAN CONCEN-
TRATION LOAD OISCHARGE TRATION LDAD
{MGZLY {TONS) {CFS) (MG/7L) {TONS}
- o o - o
JANUARY FEBRUARY
MEAN MEAN
CONCEN- MEAN CDNCEN-
TRATIDN LOAD OISCHARGE TRATION LOAD
{MG/L) (TONS) (CFS) (MG/7L) {TONSY
1450 3.9 20 42300 2280
1320 3.6 15 23900 968
1370 3.7 10 8750 236
2100 5.7 10 8960 333
3800 10 14 20300 167
5340 14 15 9900 400
2910 16 15 12200 576
316D 17 15 4650 188
1050 5.1 13 4990 175
980 3.7 13 3100 109
3220 25 14 5990 226
4630 30 19 3650 187
3150 22 18 3150 153
8130 314 12 4500 146
5600 103 12 7000 227
790 8.1 25 6700 452
465 1.0 15 2900 117
440 .71 12 2650 86
405 1.2 10 3350 90
248D 51 10 4630 125
7840 821 10 5980 162
39800 5910 10 365D 99
13500 1090 10 2600 70
4100 166 10 3680 99
65600 38700 21 5750 326
143000 127000 14400 4090
104000 55900 4440 527
56700 9490 2580 139
23000 2480 - -
29500 2390 -- -
39900 2690 - -- -—
- 2472715.71 507 - 13351

DECEMBER
MEAN

MEAN CONCEN-

DISCHARGE TRATION
(CFS) (MG/L)
o -—
o -
1.0 140
1.6 “17
1.6 1280
1.6 1250
3.2 1410
3.6 2090
3.9 3820
3.9 882D
4.7 4600
3.9 2500
3.2 2750
3.9 2800
4.7 3190
4.4 4800
5.0 3250
1.6 1070
4.1 540
4.0 610
4.0 450
3.0 38s
2.0 430
2.0 735
5.0 1000
4.0 1130
3.5 650
3.0 970
2.5 1370
2.0 1020
1.5 910D
92.4 -—
MARCH

MEAN

MEAN CDNCEN-~

DISCHARGE TRATION
{CFS) {MG/L)
15 4%T0
15 3720
15 1310
15 4800
10 5990
10 3740
10 298D
9.0 4570
10 6780
9.1 6730
13 1220
13 8570
12 8330
13 5990
9.1 6860
2.4 1270
3.1 2840
12 8420
9.1 8910
8.7 8650
20 15900
26 21800
35 26400
41 34400
36 24000
36 22700
S1 59800
96 85000
121 80600
154 112000
202 180000
1031.5 -

LOAD
{TDNS)

LOAD
(TONS)

181
151

53
195
162

101
80
111

183
165

253
301
270
210
169

8,2
2%
273
219
203

859
1530
2490
3810
2330

2210
8930
24400
29800
5$3DD0
113000

245671.2

197



MEAN
DISCHARGE
DAY (CFS)
1 194
2 240
3 242
4 131
5 140
6 222
7 104
8 64
9 88
10 105
3% 109
12 130
13 83
14 63
15 42
16 20
17 20
18 i5
19 13
20 16
21 13
22 8.0
23 7.0
24 t.0
25 -20
26 10
27 .10
28 -10
29 «10
30 «10
3t -

TOTAL 2070.70

MEAN
DISCHARGE
DAY (CFS)

B p W

-0

5
23 150
26 130
25 15

26 7.0

27 +90

28 «90

29 1.
2

3t 1.2

TOTAL 333.40

KANAB CREEK BASIN

09403780 KANAB CREEK NEAR FREDONIA, ARIZ,--Continued

SUSPENDED SEDIMENT,

APRIL

MEAN
CONCEN-
TRATION

{MG/L)

173000
183000
170000
81900
88400

151000
60500
47900
52500
62200

68000
97100
57200
66600
33900

34600
35800
266400
21600
24100

13500

11900
14800

JuLy
MEAN

CONCEN-
TRATION

(AG/7L)

116000
346000
252000

68800

37700
53600
22300

8490
22000
25700

TOTAL DISCHARGE FOR YEAR
TOTAL LDAD FOR YEAR (TONS)

LDAD
{TONS

100000
135000
127000
30000
36500

111000
19100
10100
14700
19800

22900
43900
14300
13400

3920

1870
1930
1070

758
1240

474
257
280
15
1

709519

]

-9

«81
.81
.81
.81
«81

+95

LDAO

(TONS

243548

(CFS~DAYS)

WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

MEAN

D1SCHARGE

{CFS)

.10
-10

ooo

5.6
9.1
3.5
2.0

1.0
50

MEAN
DISCHARGE
(CFS)

-
.
N

-
°

O WmOO O&MOO ©OOO0O

-

63.60

nay JUNE
MEAN MEAN
CONCEN- MEAN CONCEN-
TRAT1O0N LOAD DISCHARGE TRATION LOAD
iM6/L) (TONS) (CFS) {MG/L) (TONS)
3000 -81
3000 .81
- 0
]
- ]
- (1]
1670 36
8600 212
730 6.9
300 1.6
200 56
too 14

- 258.80 0 - [}
AUGUST SEPTEMBER
MEAN MEAN
CDNCEN- MEAN CONCEN-
TRAT1O0N LOAD OISCHARGE TRAT 10N LOAD
(MG/L) (TONS) (CFS) (MG/L) (TONS)
20000 49 +10 20000 Sate
10000 16 [ bt 0
25000 40 [} - [
10000 14 0 -- ]
10000 14 o - o
8000 8.6 o - 4]
7000 5.7 1] - 0
5000 2.7 o - o
2000 54 1] - 0
8000 8.6 ] - ]
10700 35 82 95700 12300
8000 11 1.5 45900 186
5000 2.7 ] - ]
198000 15700 o - ]
161000 1300 4 - o
101000 136 o - 4]
- ) 9.2 33900 2010
- Q o b ]
_— 0 -— _— -
- 0 _— - —
- 0 - _— -
_— 0 _— -— -—
29700 306 - - -
116000 6880 - - -
- o -— - -
_— 0 _— - -
-— o _— -— -—
26300 454 - - -
55500 1340 - - -
10000 2.7 0 - o
98500 3490 - - b
- 29816454 92.80 - T4501.4
5156.90

1564518.58



KANAB CREEK BASIN
08403780 KANAB CREEK NEAR FREDONIA, ARIZ,--Continued

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED ‘SEDIHENTy WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

199

(METHODS OF ANALYSIS: B, BOTTOM WITHDRAWAL TUBEy C,» CHEMICALLY DISPERSEDs N, IN NATIVE WATERy P, PIPET; S, SIEVE;

¥, VISUAL ACCUMULATION TUBE; W, IN DISTILLED WATER)

HATER PARTICLE SIZE
TEM — SUSPENOED
PERA- CONCEN~ SEDIMENT  PERCENT FINER THAN THE SIZE (IN MILLIMETERS) INDICATECD
TURE OISCHARGE TRATION DISCHARGE
DATE TIME (°C) (CFS) {MG/L) (TONS/DAY) .002 D04 .D0B <016 .031 .062 .125 .250 .500 1.00 2.00
DEC 16, 1968 1530 4 T.5 8480 172 29 32 -- 59 -- 82 956 100 -~ -~ ==
JAN 14, 1969 1740 & 19 13300 682 28 3 -- 58 -- 80 91 97 100 -~ -
1100 2 68 45100 8280 29 3% -- S50 -- 72 91 99 100 -- —
1010 ) 13 14800 519 25 30 - 43 - 63 89 99 100 - -
1500 4 12 7850 254 62 78 - %2 -— 98 98 100 - - -
0900 1 36 27200 2640 25 33 40 45 52 65 89 98 100 - -
0900 1 36 27200 2640 - 1 L 44 50 65 89 98 100 - -
0815 4 158 137000 58400 21 25 - 3 ~-- 58 86 97 100 - -~
1200 9 292 115000 90700 27 34 == 43 — 66 94 100 - -- -
1300 12 95 70400 18100 34 43 -= 60 - 79 97 100 == == ==
1200 20 9.1 9580 235 43 55 - 8l - 93 99 100 - - -
1100 21 910 283000 695000 56 63 -- 17 -- 96 99 100 = .- -

PARTICLE-SIZE DISTRIBUTION OF SURFACE BED MATERIAL, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(METHODS OF ANALYSIS: Hy, HYDROMETER; O, OPTICAL ANALYZER: Sy SIEVEs Vy VISUAL ACCUMULATION TUBE)

WATER NUMBER PARTICLE SIZE
TEM- OF
PERA- SAM- PERCENT FINER THAN THE SIZE (IN MILLIMETERS) INDICATED
TURE PLING DISCHARGE B
DATE TIME (°C) POINTS (CFS) +062 .125 .250 .500 1.00 2.00 4.00 B.00 16.0 32.0 64.0

MAR 25, 1969 0905 1 2 8 28 88 %9 100 - -— -— - -



200 VIRGIN RIVER BASIN
09406000 VIRGIN RIVER AT VIRGIN, UTAH

LOCATION, --Lat 37°11'54", long 113°12'25", in NWiNE} sec.28, T.41 8., R.12 W,, Washington County, at gaging station
1.1 miles west of Virgin and 2.3 miles downstream from North Creek.

DRAINAGE AREA. --934 sq mi.

PERIUD OF RECORD. --Chemical analyses: October 1950 to September 1956.
Water temperatures: October 1950 to September 1956, May 1962 to September 1969,
Sediment records: May 1962 to to September 1969,

EXTREMES, -~1968-69:
Sediment concentrations: Maximm daily, 37,000 mg/l July 20; minimum daily, 19 mg/1 July 11,
Sediment loads: Maximum daily, 205,000 tons Jan., 25; minimum daily, 4.6 tons July 11,

Perlod of record:
Sediment concentrations: Maximum daily, 150,000 mg’l (partly estimated) Sept. 5, 1965; minimum daily, 19 mg/1
July 11, 1969.
Sediment loads: Maximum daily, 1,300,000 tons Dec. 6, 1966; minimum daily, 4.6 tons July 11, 1969,

DAY
AVER-

MONTH P 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
UCTOBER.. == -~ - -~ - == 15 ~= - - - -— 1§ ~= -—
NOVEMBER, ~-- - - - - — - - 11 B A e -
DECEMBER. - e e [ fe 3 e 0 mm e em = 5 3 oo o e oo -
JANUARY.., -- S 4 -- 8 -- 8 9 w- == 9 -= —— - - 10 5 § B8 == == == == 0
FEBRUARY, == == == == == 5 = -~ == 8 == 11 -- -- 5 == == ~= = - -
MARCHeeee 9 13 == == == B == == == b == == == == —m —m —m o e em e e m e e e e e am
APRILa.os —— 5 10 == == == == = mm == mm = o= em = —— == 9 12 12 14 8 8 T 9 ~= == m= == =
MAYooeoas = == == 10 == 13 15 12 10 12 11 19 12 10 == I2 10 == == == == == == o= o= —— =o oo aw -
JUNEsasas == == == == == == 2€ == 20 18 -~ =~ == 17 == 20 -= 24 24 —= ~= -= 20 23 23 == 24 == == —= -= =
JULYeorss -= - em —- 24 24 27 -= - —
AUGUST..s —- -~ 25 22 22 26 -~ == -= _— -
SEPTEMBER -~ . e e et o e o — -

PARTICLUE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
{METHCOS OF ANALYSIS B, BOTTOM WITHDRAWAL YUBE (, CHEMICALLY DISPERSED N, IN NATIVE WATER P, PIPET S, SIEVE
Ve VISUAL ACCUMULATION TUBE W, IN DISTILLEC WATER)

WATER PARTICLE SIZE

TEM- SUSPENDED METHOD

PERA- CONCEN~ SEDIMENT  PERCENT FINER THAN THE SIZE (IN MILLIMETERS) INDICATED OF
TURE nxscntkcs TRAT ION DISCHARGE ANALY-

DATE TIME (°C) CFS)  (MG/L) (TONS/DAY) ,002 .004 .008 .016 .C31 .062 .125 .250 .500 1.06 2.00 SIS
OCT 10, 1968 1900 15 100 1120 302 4 5 - 8 -~ 18 6B 99 100 ~-- ~--  VPWC
NOV 2lesovee 1740 11 134 1140 412 3 6 -- 10 =-— 16 S5 97 100 -- -~  VPWC
JAN 3, 1969 1250 & 138 944 352 3 4 == -- == 16 38 95 100 -- -- VPWC
- 8110 15800 346000 24 34 -- 56 -~ 73 96 100 =-- - ~—  VPWC
8 936 14300 36100 30 40 -- 54 -~ 76 93 100 -~ ~= =- VPWC
230 2200 1370 49 58 -- Bl -- B89 94 100 -~ == -—  VPWC
11710 3030 9570 10 13 - 21 - 3s 56 84 99 100 - VP WC

230 61 38 B T T
562 60100 91200 38 39 -- 64 -- 90 96 99 100 -- -- VPWC
546 15800 23300 18 19 -~ 39 -- 95 100 ~-- -= -= --  VPWC
300 3730 3020 52 52 ~-- 11 == 94 100 -- -- == ==  VPWC
170 44500 20400 45 54 -- 84 -~ 94 99 100 ~- ~= -—  VPWC
89 1160 279 9 9 -~ 18 ~-- 42 8 100 -- ~- --  VPWC

PARTICLE-SIZE DISTRIBUTION OF SURFACE BED MATERIAL, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(METHOD DF ANALYSIS: H, HYDROMETER; O, OPTICAL ANALYZER: S, SIEVE: V, VISUAL ACCUMULATION TUBE)

WATER NUMBER PARTICLE SIZE
TEM-  OF METHOD
PERA= SAM- PERCENT FINER THAN THE SIZE (IN MILLIMETERS) INDICATED OF
lgRE PLING DISCHARGE ANALY -
DATE TIME (°C) POINTS (CFs) <062 .125 +250 .500 1,00 2.00 4.00 B8.00 16.C 32.0 64.0 Sis
Q0CT 10, 1968 1900 15 100 1 9 43 66 7 12 T4 80 93 100 - sV
MAR 6, 1969 1510 8 230 [ 3 49 95 98 98 99 99 100 - - sy

JUN 10.c0see 1345 17 230 - Qq L 43 56 59 63 T2 89 100 - SV



VIRGIN RIVER BASIN
09406000 VIRGIN RIVER AT VIRGIN, UTAH--Continued

DAILY SUSPENDED SEDIMENT, WATER YEAR OCTOBER [968 TD SEPTEMBER 1969

OCTOB ER NOVEMBER OECEMBER
KEAN MEAN MEAN
MEAN CONCEN- MEAN CONCEN~ MEAN CONCEN-
OISCHARGE TRATION LCAD DISCHARGE TRATION LOAD DESCHARGE TRATION L0a0
Day (CFS) (MG/L) {TONS) (CFS) (MG/L) (TONS) (CFS) (MG/L) (TONS)
1 BY 775 182 119 1630 524 138 933 347
2 99 714 191 115 1740 540 144 1150 447
3 110 653 19¢ 118 1230 392 121 1360 444
4 102 592 163 116 719 225 129 926 322
5 107 408 118 119 584 187 132 491 175
6 99 223 59 126 450 153 127 518 177
7 90 465 113 127 316 108 135 545 198
8 102 707 195 129 362 126 134 572 207
9 96 949 246 124 408 136 138 599 223
10 95 1190 305 127 454 156 135 626 228
11 107 712 205 126 374 127 L46 653 257
12 92 234 58 127 293 100 127 680 233
13 98 236 62 130 212 T4 121 707 231
14 90 237 58 126 245 B3 126 606 206
15 97 238 62 136 278 100 139 506 190
16 94 239 60 150 939 380 134 483 175
17 111 261 T2 144 1600 622 131 460 163
18 107 364 105 140 1010 382 116 408 128
19 106 4B7 139 143 421 163 124 355 119
20 102 430 118 141 8po 305 132 348 124
21 111 373 112 140 1180 446 118 342 109
22 108 315 92 134 204 T4 109 453 133
23 109 257 76 136 242 89 122 564 186
24 104 199 56 135 280 102 121 624 204
25 113 400 122 133 319 116 146 684 269
26 101 600 164 126 366 124 149 260 106
27 101 800 218 126 413 140 133 213 76
28 106 1000 286 135 460 168 132 191 68
29 104 1200 337 120 507 166 124 168 56
30 107 1400 404 121 720 235 125 145 49
31 110 1510 448 - - - 124 %03 135
TOTAL 3165 - 5020 3887 - 6539 4032 - 5983
JANUARY FEBRUARY MARCH
MEAN MEAN MEAN
MEAN CONCEN— MEAN CONCEN- MEAN CONCEN-
OISCHARGE TRATION LCAD DISCHARGE TRATION LDaD DISCHARGE TRATION LOAD
DAY (CFS) (MG/L) (TONS) (CFS) (MG/L) (TONS) (CFS) (MG/L) (TONS)
1 129 661 230 133 390 140 369 1860 1850
2 129 920 320 1664 514 200 254 1010 693
3 134 1080 391 136 300 110 301 1230 1000
4 136 848 311 134 276 100 286 66480 5000
5 134 616 223 149 %22 170 223 2160 1300
6 130 431 151 174 830 390 241 2920 1900
7 140 246 93 180 864 420 198 1570 839
8 137 561 207 149 298 120 175 1250 590
9 130 876 307 148 288 115 172 1160 539
10 124 1190 398 153 329 136 189 1430 730
1n 133 992 356 160 329 142 181 1330 650
12 131 795 281 183 334 165 172 1160 539
13 132 800 285 207 492 275 181 757 370
14 326 11300 9950 195 1310 690 172 689 320
15 230 4400 2730 187 1250 631 168 595 270
16 180 1300 632 367 3730 3700 197 1070 569
17 150 412 167 280 1520 1150 295 4330 3450
18 148 200 80 255 944 650 372 9460 9500
19 170 1800 826 307 3260 2700 379 9770 10000
20 1150 15000 56600 321 3580 3100 380 7000 7180
21 1330 17000 89700 296 2690 2150 3% 4270 4500
22 Bl16 16100 35500 296 2650 2100 473 5250 6700
23 510 2100 2890 313 2900 2450 461 5540 6900
24 127 750 257 307 28B40 2350 387 5360 5600
25 3460 17800 205000 418 4610 5200 386 5280 5500
26 1670 14000 63100 882 15500 36900 428 9170 10600
27 1460 23800 95300 379 1950 2000 476 11100 14300
28 353 4800 4570 348 1700 1600 571 16400 25500
29 215 1300 755 - - - 613 13700 22700
30 146 1000 394 - - - 705 11000 20900
31 140 BOO 302 - el - 767 13300 27500

TOTAL 14300 -- 572306 7199 - 69854 10568 - 197989



202

MEAN
DISCHARGE
DAY (CFS)
1 805
2 888
3 876
4 663
s 762
6 936
7 654
8 600
9 644
10 102
1 816
12 972
13 1020
16 1070
15 997
16 841
17 832
18 900
19 778
20 972
21 1280
22 1620
23 1700
24 1620
25 1180
26 948
27 843
28 972
29 1160
30 1280

TOTAL 29331

MEAN
OISCHARGE

DAY (CFS)
1 124
2 121
3 17
& 110
5 109
6 104
7 100
(] 97
9 95
10 94
11 9%
12 94
13 92
14 91
15 86
16 85
17 90
18 214
i9 246
20 44
21 295
22 323
23 551
24 400
25 300
26 203
27 186
28 130
29 129
30 129
31 120

TOTAL 5375

VIRGIN RIVER BASIN

09406000 VIRGIN RIVER AT VIRGIN, UTAH--Continued

DAILY SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

APRIL
MEAN

CONCEN-
TRATION

(MG/L)
14500

Juery
MEAN

CONCEN~-
TRATION

(MG/L)

62

9690
11000
37000

4800
6900
3000
8150
4320

21200
18400
2200
1510
1640
676

L0AD
(TONS)

31500
21400
30500
10800
20000

40900
7890
6800
7700

12500

27800
32500
36100
32900
20500

13000
11500
10000
11500
17500

50100
52100
61000
53800
18000

8400
11400
12700
11600
19500

T11890

LCAD
{TONS)

115959.1

TOTAL OISCHARGE FOR YEAR (CFS-DAYS)
TOTAL LOAD FOR YEAR (TONS)

MEAN

DISCHARGE

(CFS)
1390

1430
1380

(CFS)

MAY

MEAN
CONCEN-

TRATION

(MG/L)

6950
5310
4780
3570
1530

2440
8050
3900
7010
4820

2400
3290

AUGUST

MEAN
CONCEN-
TRATION
(MG/L}

1080
649
i1%0

LDAD
{TONS)

26100
20500
17800
11000

4340

T440
30000
14500
28000
19000

8810
12000
27000
20100
18500

12000
1610

323366

LOAD
(TONS)

JUNE
MEAN
MEAN CONCEN-
DISCHARGE TRATION
(CFS) (MG/L)
416 167
379 148
355 129
322 144
318 159
323 83
323 105
323 102
328 64
283 56
242 57
238 129
255 112
222 56
195 56
202 59
250 312
217 897
218 i3
192 115
177 93
iro 114
167 212
167 37
t70 42
157 b6
151 38
144 i78
141 79
132 46
7237 -
SEPTEMBER
MEAN
MEAN CONCEN-
OISCHARGE TRATION
(CFs) (MG/L)
80 1300
73 1040
68 1060
67 740
67 304
97 2500
110 3200
94 2840
86 2800
80 1270
174 29500
300 18700
150 T650
i10 3270
220 26900
120 4320
110 3270
105 3000
98 22170
100 1280
104 1230
102 1110
99 999
95 704
94 410
90 1230
86 1300
86 1460
77 850
77 1040
3219 -

LOAD
(TONS)

187
151

LOAD
(TONS)

13900
15100
3ip00

59912

125821
2128951.1



VIRGIN RIVER BASIN
09408150 VIRGIN RIVER NEAR HURRICANE, UTAH
LOCATION, --Lat 37°09'45", long 113°23'40", in NEINE{SW} sec.2, T.42 S., R.14 W., Washington County, at gaging
station, at bridge on State Highway 17, 1.8 miles downstream from Quail Creek, and 6.2 miles west of Hurri-
cane,
DRAINAGE AREA.--1,530 sq mi, approximately,
PERIOD OF RECORD. --Chemical analyses: March 1967 (miscellaneous).
Water temperatures: March 1967 to September 1969.
Sediment records: March 1967 to September 1969,
EXTREMES, ~-1968-69:
Sediment concentrations: Maximum daily, 55,000 mg/l1 Aug. 30; minimum daily, 37 mg/1 July 12.
Seiment loads: Maximum daily, 756,000 tons Jan. 25; minimum daily, 9.0 tons July 15.

Period of record:

203

Sediment concentrations: Maximum daily, 84,000 mg/1 Sept. 23, 1967; minimum daily, 37 mg/1 July 12, 1969,
Sediment loads: Maximum daily, 756,000 tons Jan. 25, 1969; minimum daily, 8.0 tons July 15, 1969,
TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(ONCE-DAILY MEASUREMENT)
VAY
AVER-
MUNTH 1 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 AGE
UCTOBER.. 18 -~ 10 == 18 = == 16 -= 11 -= -
NOVEMBER, 18 9 ~- == 13 == 13 == 13 == 9 -
DECEMBEK. -= e T A -
JANUARY .. n -- 4 7
FEBRUARY. - - -~ 7
MARCH.00e — - == - 7 b
APRILssss 1212 9 --~--11 910 1212 13 1313 12 10 11 12 10 12 14 14 14 12 10 10 10 11 12 14 12 -~ 12
14 13 12 12 12 12 14 14 15 16 14 15 15 14 14 16 16 16 16 16 16 18 18 19 18 18 19 19 20 20 21 L6
19 20 21 19 19 26 23 18 24 16 17 == =— 24 22 22 19 23 18 26 24 18 24 19 25 17 26 27 17 27 -- 21
JULYesses 19 =- 21 —— 27 24 18 28 19 29 27 28 -— 22 29 22 23 29 26 22 2B 24 26 23 28 28 23 28 24 30 24 25
AUGUST... 31 -- 23 28 23 26 21 31 24 24 28 23 30 23 30 23 28 22 29 20 29 21 27 21 29 23 28 23 27 20 29 25
SEPTEMBER 21 27 21 27 19 28 25 28 21 28 19 26 22 25 18 23 17 26 26 22 21 15 23 24 22 24 24 16 23 18 — 23
PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
{METHOOS OF ANALYSIS By BOTTOM WITHDRAWAL TUBE C, CHEMICALLY DISPERSED Ny IN NATIVE WATER P, PIPET S, SIEVE
Vy VISUAL ACCUMULATION TUBE We IN DISTILLED WATER)
WATER PARTICLE SIZE
TEM- SUSPENDED METHOD
PERA- CONCEN- SEDIMENT PERCENT FINER THAN THE SIZE (IN MILLIMEFERS) INDICATED DF
TURE DISCHARGE TRATION DISCHARGE ANAL Y-
DATE TINE (°C) {CFS) (MG/L) (TDNS/DAY) .002 .004 .008 .0l6 .03l .062 125 250 .500 1.00 2.00 SIS
OCT 1, 1968 1120 18 82 1200 266 6 8 - 14 - 28 B4 99 100 e - VPHC
DEC 3essees L1710 T 146 1480 583 4 5 - 10 bt 20 85 96 10D o - VPWC
JAN 8, 1969 1700 7 164 1730 766 3 5 - 8 b 19 55 94 100 - - YPWC
7 1720 41800 194000 12 12 - 22 — 49 88 100 - - VPl
8 B350 52600 1190000 13 15 - 24 - 48 80 96 100 - - VPuC
T 2320 33600 210000 18 23 - 35 bt 57 80 91 100 - - YPuC
6 1490 15900 64000 19 26 - 40 54 T4 94 99 100 - vPWC
9 1260 8410 28400 8 19 - 30 62 84 98 100 - - vPwC
9 1980 11800 63100 14 21 - 33 ot 53 78 97 100 - VeuC
12 1550 7530 31500 14 19 - 30 - 48 T4 94 100 -_— - vPuWC
16 1610 5220 22700 12 19 - 28 46 62 83 29 - vPWC
24 205 97 54 13 14 - - 69 mn 94 100 - vPwWl
26 267 18000 13000 31 42 - 10 bt 93 95 99 100 - VPl
22 224 14300 B650 37 43 - 710 - 80 94 99 100 - Vet
24 %95 19200 25700 17 22 - 43 - 68 89 98 100 -— - vPNC
JUL 25...... 1130 26 211 15200 8660 47 58 g (33 - 92 96 99 100 - - VPWC
AUG 6., « 1200 25 122 1290 425 38 49 61 - T1 82 97 100 - - veWc
SEP 25.. o 1640 24 109 918 270 8 12 - 32 bt 53 75 99 100 - VPeuC
PARTICLE-SIZE DISTRIBUTION OF SURFACE BED MATERIAL, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
{METHOO OF ANALYSIS My HYDROMETER 0O, OPTICAL ANALYZER Sy SIEVE V¥, VISUAL ACCUMULATION TUBE)
WATER NUMBER PARTICLE SIZE
TEM~ METHOD
PERA= SAM- PERCENT FINER THAN THE SIZE (IN MILLIMETERS) INDICATED OF
TURE PLING DISCHARGE ANALY~
DATE TIME {°C) POINTS (CFS) «062 4125 .250 .500 1.00 2.00 4.00 B.00 [6.0 32.0 64.0 s1s
ocT 1, 1968 1120 18 82 o 9 71 99 100 - - - -— - -— sV
DEC 3...... 1710 T 146 2 18 53 76 83 84 86 89 95 100 - sv
JUN 23, 1969 1355 24 205 1 1 19 53 34 7L 15 81 93 100 - sv
AUG  6...... 1200 25 122 1 2 24 67 30 94 96 98 100 - - sV



DAY

wmewn -

TOTAL

DAY

wEwn-

3
TOTAL

MEAN
DISCHARGE
(CFS)

MEAN
DISCHARGE
(CFS)

156
157
160

17881

094 08150 VIRGIN RIVER NEAR HURRICANE, UTAH--~Continued

YIRGIN RIVER BASIN

DAILY SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TD SEPTEMBER 1969

ODCTOBER
MEAN
CONCEN-
TRATION LCAD
(MG/L) (TONS)
1340 289
1950 384
1950 411
1960 439
1970 468
1980 444
1990 441
1920 430
1850 410
1740 390
1640 399
1530 364
1670 383
1810 440
2040 600
2260 641
2340 569
2420 686
2200 mns
2000 610
1800 486
1800 486
1800 486
1790 474
1780 461
1780 461
1770 483
1770 540
1750 548
1730 509
1920 524
- 14969
JANUARY
MEAN
CONCEN-
TRATION LOAD
(MG/L) (TONS)
2960 1250
3320 1410
3270 1410
3220 1370
2800 1190
2380 1050
2340 1050
2120 44
2040 892
2150 s17
2270 1010
2400 1100
2520 1180
11200 11200
9500 B460
5600 3630
3400 1810
2800 1400
3300 1970
22400 82300
32000 208000
27000 70900
8000 9200
4500 %400

33300 756000

30700 196000
31100 148000

8500 10600
4100 3560
2500 1620
2000 1240

- 1535063

NOVEMB ER
MEAN

MEAN CONCEN-

DISCHARGE TRATION
(CFS) (MG /L)
103 2110
101 2040
107 1970
107 1900
107 1780
105 1650
118 1980
113 2310
111 2640
109 2210
113 1780
105 1800
105 1820
105 2460
120 3110
127 2860
127 2620
120 2370
124 2140
129 1920
129 2160
129 2400
124 2220
124 2050
122 2100
129 2150
131 2100
127 2040
129 1990
124 1940
3524 -

FEBRUARY

MEAN

MEAN CONCEN-

DISCHARGE TRATION
(CFS) (MG/L)
211 1370
208 1210
196 1050
191 1150
196 1250
214 1460
230 1670
211 147C
199 1270
205 1070
208 1020
230 971
256 a4
247 776
215 1240
365 1710
324 2170
228 1960
267 1740
264 1350
260 952
244 1120
249 1300
253 1470
518 5510
1620 17400
617 4700
445 2500

LOAD
(TONS)

587

1010
981

669

LOAD

(TONS)

780
680
556
593
662

844
1040
837
682
592

573

604
518
720

1690
1900
1210
1250

962

668
738
ar4
1000
16600

81300

7830
3000

129306

DECEMBER
MEAN

MEAN CONCEN-

DISCHARGE TRATION
(CFS) (MG/L)
136 1890
146 1840
142 1690
134 1970
139 2250
133 2170
137 2090
143 2110
141 2130
136 2030
139 1930
141 1850
128 1770
131 1690
141 2020
140 2350
140 2280
132 2220
120 2220
142 2220
153 2220
149 2100
145 1990
153 2390
169 2780
189 3180
172 2640
164 2100
158 2170
156 2240
153 2600
4502 -
MARCH

MEAN

MEAN CONCEN-

DISCHARGE TRATION
(CFS) (MG/L)
497 2600
354 2420
385 2240
372 1650
317 1660
323 1650
289 1640
260 1580
258 1510
2re 1450
273 1170
265 883
272 867
261 BS1
266 1210
217 1570
368 1930
508 2220
565 2520
s22 3020
543 3520
644 4030
761 3440
558 2850
492 2440
551 2040
676 4050
807 6060
an 8070
988 9180
1080 10000
14875 -

LOAD
(TONS)

694
725
648
ns3
844

179
773

1070
26582

LOAD
(TONS)

3490
2310
2330
1960
1420

600
869

1170
1920
3040
3840
4260

5160
7010
7070
4290
3240

3030
7390
13200
19000
24500
29200

158370




VIRGIN RIVER BASIN

09408150 VIRGIN RIVER NEAR HURRICANE, UTAH--Continued

DAILY SUSPENDED SEDIMENT,

APRIL MAY JUNE
MEAN MEAN MEAN
MEAN CDNCEN- MEAN CONCEN- MEAN CONCEN-
DISCHARGE TRATION LCOAD DISCHARGE TRATION LOAD DISCHARGE TRATION
DAY (CFs} {MG/L} {TONS}) (CFS} (MG/L) {TONS} (CFs) {MG/L}
1 1130 9000 27500 1470 6250 24800 501 424
2 1260 12400 42200 1530 5950 2460C 464 402
3 1290 11600 40400 1500 5150 20900 429 400
4 948 9350 23900 1350 4200 15300 395 334
5 o070 12700 36700 1250 3250 11000 374 365
6 1320 12800 45600 1310 3600 12700 396 289
7 958 7600 19700 1590 6500 27900 371 266
8 824 5750 12800 1590 5000 21500 367 410
9 886 7000 16700 1630 5150 22700 248 251
10 953 7000 18000 1580 4400 18800 332 212
1 1090 8800 25900 1540 %000 16600 330 280
12 1290 10500 36600 1490 3700 14900 331 257
13 1310 9800 34700 1650 5100 22700 337 235
133 136D 10000 36700 1620 4500 19700 317 213
15 1310 8700 30800 1550 4800 20100 283 175
16 Eloo 6500 19300 1410 3350 12800 275 137
17 1040 6300 17700 1360 2750 10100 297 192
18 1160 6600 20700 1330 2650 9520 357 955
19 965 4500 11700 1300 2350 8250 299 1150
20 1140 7500 23100 1230 2100 6970 264 173
21 1430 10600 40900 £150 1750 5430 241 119
22 1680 11800 53500 1100 1700 5050 2l6 198
23 1750 11800 55800 1040 1550 4350 205 91
24 1740 9350 43900 967 1250 3260 199 143
25 1420 6750 25900 874 1100 2600 202 t20
26 1200 4550 14700 806 1060 2310 199 114
27 1070 3450 9970 735 786 1560 182 102
28 1160 4250 13300 666 708 1270 174 74
29 1310 5500 19500 609 642 1060 169 o9
30 1370 6250 23100 559 499 753 154 79
31 - - - 531 466 668 .- -
TOVAL 36534 - 841270 38317 - 370151 9006 -
JuLy AUGUST SEPTEMBER
MEAN MEAN MEAN
MEAN CONCEN- MEAN CONCEN—- MEAN CONCEN-
DISCHARGE TRATION LOAD DISCHARGE TRATION LCAD DISCHARGE TRATION
DAy (CFs) (MG/L) ({TONS) {CFS}) {MG/L} (TONS} {CFs} (MG/L}
1 138 88 33 130 1130 397 94 1070
2 131 88 31 130 988 347 93 69L
3 124 88 29 130 846 297 84 649
4 13 91 28 200 2880 1560 88 426
5 116 95 30 161 4360 1660 93 401
6 109 59 17 116 1240 388 94 558
7 105 68 19 106 727 208 129 8900
8 10t 56 15 102 779 215 113 3650
9 98 89 26 £01 516 141 107 950
10 96 64 17 162 13700 5990 100 698
11 98 55 15 105 4250 1200 132 2550
12 98 37 9.8 103 2250 626 194 13000
13 96 56 15 184 11500 5710 330 19900
14 98 5 20 169 21100 9630 121 8000
15 88 38 9.0 111 4850 1450 118 850
16 87 47 1t 104 1650 463 241 8520
17 94 350 89 99 950 254 233 21000
18 236 6620 4860 1oy 900 245 13t 4500
19 224 6250 3780 109 1480 436 121 2100
20 342 13000 13700 126 7400 2520 112 1530
21 282 17400 14700 106 3250 930 110 1720
22 172 3350 1560 96 1150 298 116 1330
23 433 19800 28800 92 702 176 123 1330
24 320 13800 2100 103 1410 392 116 1370
25 202 7100 3870 105