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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 Arnow................................................... Salt Lake City, Utah
H. M. Babcock.............................................. Tucson, Ariz.
W. L. Burnham............................................. Boise, Idaho
R. L. Cushman............................................. Cheyenne, Wyo.
W. E. Hale................................................... Albuquerque,N. Mex.
R. S. Lord................................................... Menlo Park, Calif.
E. A. Moulder.............................................. Lakewood, Colo.
G. R. Worts, Jr............................................ 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 volume, the rank of the tributaries is indicated by an 
indention. Each indention represents one rank.

As an added means of identification, a station number has been assigned for each 
stream location where regular measurements of water quantity or quality have been 
made. The numbers have been assigned to conform with the standard downstream 
order of listing gaging stations. The numbering system consists of an 8-digit number, 
such as 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



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.

Figure l.--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 at 114 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  
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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 to those in the undeveloped bench-mark basin.

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

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



4 QUALITY OF SURFACE WATERS, 1969

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 anytime, and for 
most periods daily mean concentrations were determined from the graph. The days 
were divided into shorter intervals when the concentration or water discharge were 
changing rapidly. During some periods of minor variation in concentration, the 
average concentration of the samples was used as the daily mean concentration. 
During extended periods of relatively uniform concentration and flow, samples for 
a number of days were composited to obtain average concentrations and average 
daily loads for each period. (See Expression of Results, p. 5 .)

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

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

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

EXPRESSION OF RESULTS

The quantities of solute concentrations analyzed in the laboratory are measured 
in either milligrams per liter or micrograms per liter. Milligrams per liter (mg/1, 
MG/L) is a unit which represents the weight of solute per unit volume of water. A 
microgram per liter (ug/1, 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/1) is one thousandth of a 
gram equivalent weight of a constituent. Chemical equivalence in milliequivalents 
per liter can be obtained by (a) dividing the concentration in milligrams per liter 
by the combining weight of that ion, or (b) by multiplying the concentration (in mg/1) 
by the reciprocals of the combining weights. Table 1 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- Multl_ 
Ion Ply by Ion ply by 

Aluminum (Al+3)*. ....... 0.11119 Iodide (l-i) ........... 0.00788
Ammonia as NH"1"1 ....... .05544 Iron (Fe+3 )*. .......... .05372
Arsenic (As+3 )*. ........ .04004 Lead (Pb+2)* .......... .'o0965
Barium (Ba+2 ) ......... .01456 Lithium (Li+i) ......... .14411
Bicarbonate (HCOg-1 ). ..... .01639 Magnesium (Mg-#) ....... .08226
Bromide (Br-i) . ........ .01251 Manganese (Mn+2)* ....... .03640
Cadmium (Cd +2 )*. ....... .01779 Mercury (Hg+2)* ........ .00997
Calcium (Ca+2 ) ......... .04990 Nickel (Ni+2 )* . ......... .'o3406
Carbonate (CO3 -2 )....... .03333 Nitrate (NO3-i). ......... .01613
Chloride (Cl-1 ) ......... .02821 Nitrite (NCV1). ......... .02174
Chromium (Cr+6)* ....... .11539 Phosphate (PO4 -3) . ....... .03159
Cobalt (Co+3)*. ......... .03394 Potassium (K>i) ........ .02557
Copper (Cu+2)* ......... .03148 Sodium (Na+i). ......... .04350
Cyanide (CN-1 ) ......... .03844 Strontium (Sr+2 )* ........ .02283
Fluoride (F-1 ) ......... .05264 Sulfate (SO4-2 ) .......... .02082
Hydrogen (H"1"1 ) ......... .99209 Sulfide (S -2 ). .......... .06238
Hydroxide (OH"1 ) ........ .05880 Zinc (Zn+2 )*. .......... .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 quantities of water from the river each day for the 
water year. A discharge-weighted average approximates the composition of water 
that would be found in a reservoir containing all of the water passing a given station 
during the year. A discharge-weighted average is computed by multiplying the discharge 
for the sampling period by the concentrations of individual constituents for the corre­ 
sponding period and dividing the sum of the products by the sum of the discharges. 
For most streams, discharge-weighted averages are lower than arithmetical averages 
because at times of high discharge the rivers generally have low concentrations of 
dissolved solids.

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

The concentration of sediment in milligrams per liter is computed as 1,000,000 
times the ratio of the weight of sediment to the weight of water-sediment mixture. Daily
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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 0.0027.

For those days when the published sediment discharge value differs from the value 
computed, the reader can assume that the sediment discharge for that day was computed 
by the subdivided-day method.

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............ 0.00024 - 0.004 Sedimentation
Silt............. .004 - .062 Sedimentation.
Sand............ .062 - 2.0 Sedimentation or sieve.
Gravel......... 2.0 - 64.0 Sieve.

The particle-size distributions given in this report are not necessarily representative of 
all the particle sizes of sediment in transport in the natural stream. Most of the organic 
matter is removed and the sample is subjected to mechanical and chemical dispersion 
before analysis 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 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/1) 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 contact and the length of time of contact. Ground water 
is generally more highly mineralized than surface runoff because it remains in contact 
with the rocks and soils for much longer periods. Some streams are fed by both surface 
runoff and ground water from springs or seeps. Such streams reflect the chemical 
character of their concentrated underground sources during dry periods and are more 
dilute during periods of heavy rainfall. The dissolved-solids content in a river is 
frequently increased by drainage from mines or oil fields, by the addition of industrial 
or municipal wastes, or in irrigated regions by drainage from irrigated lands.

The mineral constituents and physical properties of natural waters reported in 
the tables of analyses include those that have a practical bearing on water use. The 
results of analyses generally include silica, iron, calcium, magnesium, sodium, 
potassium (or sodium and potassium together calculated as sodium), carbonate, 
bicarbonate, sulfate, chloride, fluoride, nitrate, boron, pH, dissolved solids, and 
specific conductance. Aluminum, manganese, color, acidity, dissolved oxygen, and 
other dissolved constituents and physical properties are reported for certain streams. 
Microbiologic (coliforms) and organic components (pesticides, total organic carbon) 
and minor elements (arsenic, cobalt, cadmium, copper, lead, mercury, nickel, strontium, 
zinc, etc.) are determined occasionally for some streams in connection with specific 
problems and the results are reported. The source and significance of the different 
constituents and properties of natural waters are discussed in the following paragraphs. 
The constituents are arranged in the order that they appear in the tables.
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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
concen­
tration
in 1000
mg/1
0-8
8.05- 24

24.2 - 40
40.5 - 56
56.5 - 72
72.5 - 88
88.5 -104

105 -120
121 -136
137 -152
153 -169
170 -185
186 -200

Di­
vide
by

1.00
1.01
1.02
1.03
1.04
1.05
1.06
1.07
1.08
1.09
1.10
1.11
1.12

Range of
concen­
tration
in 1000
mg/1

201-217
218-232
234-248
250-264
266-280
282-297
299-313
315-329
331-345
347-361
363-378
380-393
395-409

Di­
vide
by

1.13
1.14
1.15
1.16
1.17
1.18
1.19
1.20
1.21
1.22
1.23
1.24
1.25

Range of
concen­
tration
in 1000
mg/1

411-424
427-440
443-457
460-473
476-489
492-506
508-522
524-538
540-554
556-570
572-585
587-602
604-617

Di­
vide
by

1.26
1.27
1.28
1.29
1.30
1.31
1.32
1.33
1.34
1.35
1.36
1.37
1.38

Range of
concen­
tration
in 1000
mg/1

619-634
636-650
652-666
668-682
684-698
700-715
717-730
732-747
749-762
765-780
782-796
798-810

Di­
vide
by

1.39
1.40
1.41
1.42
1.43
1.44
1.45
1.46
1.47
1.48
1.49
1.50

*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)

0.0
.5

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

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

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

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

20.0
20.5
21.0
21.5
22.0
22.5
23.0
23.5
24.0
24.5
25.0
25.5
26.0
26.5
27.0
27.5
28.0
28.5
29.0
29.5

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

30.0
30.5
31.0
31.5
32.0
32.5
33.0
33.5
34.0
34.5
35.0
35.5
36.0
36.5
37.0
37.5
38.0
38.5
39.0
39.5

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

40.0
40.5
41.0
41.5
42.0
42.5
43.0
43.5
44.0
44.5
45.0
45.5
46.0
46.5
47.0
47.5
48.0
48.5
49.0
49.5

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

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

Silica (SiO2 )

Silica is dissolved from practically all rocks. Some natural surface waters contain 
less than 5 milligrams per liter of silica and few contain more than 50 mg/1, but the 
more common range is from 10 to 30 mg/1. Silica affects the usefulness of a water 
because it contributes to the formation of boiler scale; it usually is removed from 
feed water for high-pressure boilers. Silica also forms troublesome deposits on 
the blades of steam turbines. However, it is not physiologically significant to humans, 
livestock, or fish, nor is it of importance in irrigation water.

Aluminum (Al)

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

Iron (Fe)

Iron is dissolved from many rocks and soils. On exposure to air, normal basic waters 
that contain more than 1 mg/1 of iron soon become turbid with the insoluble reddish 
ferric compounds produced by oxidation. Surface waters, therefore, seldom contain as 
much as 1 mg/1 of dissolved iron, although some acid waters carry large quantities of 
iron in solution. Iron causes reddish-brown stains on porcelain or enameled ware and 
fixtures and on fabrics washed in the water. 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 (1000 ug/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/1 of calcium; waters in areas where rocks are composed of 
dolomite and limestone contain from 30 to 100 mg/1; and waters that have come in 
contact with deposits of gypsum may contain several hundred mg/1.

Magnesium (Mg)

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

Sodium and potassium (Na and K)

Sodium and potassium are dissolved from practically all rocks. Sodium is the 
predominant cation in some of the more highly mineralized waters found in the western 
United States. Natural waters that contain only 3 or 4 mg/1 of the two together are 
likely to carry almost as much potassium as sodium. As the total quantity of these
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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 foam ing. More highly mineralized 
waters that contain a large proportion of sodium salts may be unsatisfactory for 
irrigation.

Bicarbonate, carbonate and hydroxide (HCCL,CCL, 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 (SO4)

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

ISD-W (1971) recommends 200 mg/1 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/1 of chloride leached from soils 
and rocks, especially where the streams receive return drainage from irrigated lands 
or are affected by ground-water-inflow carrying appreciable quantities of chloride. 
Large quantities of chloride in water that contains a high content of calcium and 
magnesium increases the water's corrosiveness. The presence of abnormal concen­ 
trations of chloride and nitrogenous material together in water supplies indicates 
possible pollution by human or animal wastes.

Fluoride (F)

Fluoride has been reported as being present in some rocks to about the same 
extent as chloride. However, the quantity of fluoride in natural surface waters is 
ordinarily very small compared to that of chloride. 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/1 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/1). Presence of fluoride in average concentration greater than two times the 
optimum values shall constitute grounds for rejection of the supply." Concentration 
higher than the stated limits may cause mottled enamel in teeth, endemic cumulative 
fluorosis, and skeletal effects.

Bromide (Br)

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

Iodide (I)

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

Nitrogen, organic (N)

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

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

Nitrogen, ammonia (NH., as N)

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

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

Nitrite (N02)

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

Nitrate (NO3)

Nitrate in water is considered a final oxidation product of nitrogenous material 
and may indicate contamination by sewage or other organic matter, such as agricultural 
runoff, or industrial waste. The quantities of nitrate present in surface waters are 
generally less than 5 mg/1 (as NO-) and have no effect on the value of the water for 
ordinary uses.

It has been reported that as much as 2 mg/1 of nitrate in boiler water tends to 
decrease intercrystalline cracking of boiler steel. Studies made by Faucett and Miller 
(1946), Waring (1949) and by the National Research Council (Maxcy, 1950) concluded 
that drinking water containing nitrates in excess of 44 mg/1 (as NO_) should be regarded 
as unsafe for infant feeding. ISD-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, such as organic wastes are also important sources of phosphorus. 
The addition of phosphates in water treatment constitutes a possible source although 
the dosage is usually small. In some areas phosphate fertilizers may yield some 
phosphorus to water. Another important source is the use of phosphates in detergents. 
Domestic and industrial sewage effluents often contain considerable amounts of 
phosphorus. Concentrations of phosphorus found in water are not reported to be toxic to 
man, animal, or fish. However, the element can stimulate the growth of algae, which may 
cause taste and odor problems in public water treatment and esthetic problems in 
recreation areas.

Boron (B)

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

Dissolved solids

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

Arsenic (As)

Arsenic compounds are present naturally in some waters, but the occurrence of 
quantities detrimental to health is rare. Weed killers, insecticides and many industrial 
effluents contain arsenic and are potential sources of water pollution. The 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/1 may 
be harmful to some fish.

Barium (Ba)

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

Barium concentrations in excess of 1.0 mg/1 is not suitable for drinking and culinary 
use because of the serious toxic effects of barium on heart, blood vessels, and nerves.

Cadmium (Cd)

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

The extensive use of the element and its salts in metallurgy, electroplating, ceramics, 
and photography make it a frequent component of industrial wastes.
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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 0.01 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/1 of chromium in the hexavalent form constitute 
grounds for rejection of a water for domestic use on the basis of the standards of 
the U.S. Public Health Service (1962).

Cobalt (Co)

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

For domestic water supplies, no maximum safe concentration has been established. 

Copper (Cu)

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

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 poison like lead 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/1 (10 ug/1) 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 most natural waters, but industrial mine and smelter effluents 
may contain relatively large amounts of lead which contaminates the streams. Also, 
atmospheric contamination which is produced from several types of engine exhausts 
has considerably increased the availability of this element for solution in rainfall, 
resulting in contamination of lead in streams (Hem, 1970).

Lead in the form of sulfate is reported to be soluble in water to the extent of 31 mg/1 
(Seidell, 1940) at 25° C. In natural water this concentration would not be approached, 
however, since a pH of less than 4.5 would probably be required to prevent formation of 
lead hydroxide and carbonate. It is reported (Pleissner, 1907)that at 18°C water free of 
carbon dioxide will dissolve the equivalent of 1.4 mg/1 of lead and the solubility is 
increased nearly four fold by the presence of 2.8 mg/1 of carbon dioxide in the solution. 
Presence of other ions may increase the solubility of lead. Reports on human tolerance 
of lead vary widely. U.S. Public Health Service (1962) states that lead shall not exceed 
0.05 mg/1 (50 ug/1) 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(CI-L)_, comes from waste discharges from industrial 
users of mercury and from mercurial pesticides.

Fish from streams and lakes subject to mercury contamination have been found to 
contain amounts of mercury above the safe limits for food consumption. The U.S. 
Public Health Service has proposed that the upper limits of dissolved mercury in water 
for domestic use should not exceed 5 micrograms per liter (0.005 mg/1). ISD-W, 
1971 recommends 0.001 mg/l(l 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/1 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/1 of dissolved solids is generally not 
palatable, although those accustomed to highly mineralized water may complain that less 
concentrated water tastes flat. The U.S. Public Health Service (1962) recommends that 
the maximum concentration of dissolved solids not exceed 500 mg/1 in drinking and 
culinary water on carriers subject to Federal quarantine regulations, but permits 1,000 
mg/1 if no better water is available. ISD-W (1971) recommends 500 mg/1 as the highest 
desirable level and 1500 mg/1 as the maximum permissible level. Reported livestock
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tolerances range from 3,000 mg/1 (Colorado Agricultural Experiment Station, 1943) 
to 15,000 mg/1 (Heller, 1933).

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

Dissolved solids (mg/1) Degree of salinity

Less than 1,000 ........ Nonsaline.
1,000 to 3,000 ......... Slightly saline.
3,000 to 10,000. ........ Moderately saline.
10,000 to 35,000 ........ Very saline.

Hardness

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

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

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

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

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

Hardness range 
(calcium carbonate in mg/1) Hardness description

0-60 ............... Soft
61-120 .............. Moderately hard
121-180 ............. Hard
More than 180 .......... Very hard

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

Acidity (H+1 )

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

Sodium adsorption ratio (SAR)

The term "sodium adsorption ratio (SAR)" was introduced by the U.S. Salinity 
Laboratory Staff (1954). It is a ratio expressing the relative activity of sodium ions
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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:

SAR

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

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

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

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).

Organic s

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

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

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

Detergents (methylene blue active substance, MBAS). Anionic surfactants in 
detergents resist chemical oxidation and biological breakdown. Soap is an example 
of this class and the synthetic members are sodium salts of organic sulfonates or 
sulfates (Rose, 1966). Their persistence in water over long periods of time contributes 
to pollution of both ground water and surface water. Some of the effects produced from 
detergent pollution are unpleasant taste, odor, and foaming (Wayman, and others, 1962). 
Although the physiological implications of MBAS to human beings is unknown, prolonged 
ingestion of this material by rats is believed to be nontoxic (Paynter, I960). The U.S. 
Public Health Service (1962) recommends that MBAS should not exceed 0.5 mg/1 in 
drinking and culinary waters. ISD-W (1971) sets 0.2 mg/1 as the highest desirable level 
and 1.0 mg/1 as the maximum permissible level.

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

STREAMFLOW

Most of the records of stream discharge, used in conjunction with the chemical 
analyses and in the computation of sediment loads in this volume, are published in 
the Geological Survey water- supply paper series, " Surface Water Supply of the United 
States, 1966-70." The discharge reported for a composite sample is usually the average 
of daily mean discharges for the composite period. The discharges reported in the 
tables of single analyses are either daily mean discharges or discharges obtained at the 
time samples were collected and computed from a stage-discharge relation or from a 
discharge measurement.
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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 covering the chemical composition 
of surface waters are not included. Publications that are out of print are preceded by 
an asterisk.

PROFESSIONAL PAPER

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

BULLETINS

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

WATER-SUPPLY PAPERS

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

*161. Quality of water in the upper Ohio River basin and at Erie, Pa., 1906.
*193. The quality of surface waters in Minnesota, 1907.
*236. The quality of surface waters in the United States, Part 1, Analyses of waters 

east of the one hundredth meridian, 1909.
*237. The quality of the surface waters of California, 1910.
*239. The quality of surface waters of Illinois, 1910.
*273. Quality of the water supplies of Kansas, with a preliminary report on stream 

pollution by mine waters in southeastern Kansas, 1911.
*274. Some stream waters of the western United States, with chapters on sediment 

carried by the Rio Grande and the industrial application of water analyses, 
1911.

*339. Quality of the surface waters of Washington, 1914.
*363. Quality of the surface waters of Oregon, 1914.
*418. Mineral springs of Alaska, with a chapter on the chemical character of some 

surface waters of Alaska, 1917.
*596-B. Quality of water of Colorado River in 1925-26, 1928.
*596-D. Quality of water of Pecos River in Texas, 1928.
*596-E. Quality of the surface waters of New Jersey, 1928.
*636-A. Quality of water of the Colorado River in 1926-28, 1930.
*636-B. Suspended matter in the Colorado River in 1925-28, 1930.
*638-D. Quality of water of the Colorado River in 1928-30, 1932.
*839. Quality of water of the Rio Grande basin above Fort Quitman, Tex., 1938.
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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--Idaho 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
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24 WATER-QUALITY STATIONS IN DOWNSTREAM ORDER

PART 9. COLORADO RIVER BASIN

COLORADO RIVER MAIN STEM

09034500 COLORADO RIVER AT HOT SULPHUR SPRINGS, COLO. 

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

tAlNAGE AREA.   825 s
;RIOD

:TREM
Di

OF RECORD.   Ch

ES.   1968-69:
ssolved solids:

QCT.
01-31

NOV.oi-n
20-30

DEC.
01-22
23-25 
26-31

JAN.
01-31

FFB.
01-17
18-23
?4-28 

MAR.
01-05 
06-31

APR.
01-18
19-20
21-30 

MAY
01-23
?4-31

JUNE
01-15
lb-30

JULY
01-07
08-31

AUG.
01-31

srpT.
01-30

HTO. AVC.
TIMF

 no. AVO.
TONS

pen DAY

q ml (at gaging stati
emical analyses: Apr

Maximum,

CM

HFAN

CHARGE

77

60
6?

57

57

61

64
65

60

189
244

485
103/

884
1032

73!
317

117

87

_

234

 

137 mg/1 F

IS 1C?)

11

1?
12

12

12

12

13
12

13
12

6.8
5.7

12
8.9

10
9. 8

12
14

12

14

11

12

6.-)

11 1947 t

eb. 24-28

CAL-

ICA)

Ifl

21
23

20

19

18

2'
18

21

20
8.0

14
9.6

14
12

14
19

20

2?

15

19

9.6

o September 196

, Mar. 1-5; min

MAG-
NE-

IMG) |NA)

2.9 6.3

3.4 7.1
4.4 8.1

3.4 11
6.1 16 
6.6 7.0

5.8 7.5

6.3 8.4
4.9 5.8

5.8 7.fl

4.9 7.4
?.9 2.4

1.2 4.1
1.7 2.B

1.0 3.5
1.7 3.4

1.9 3.9
3.9 6.7

3.6 7.5

2.2 6.2

2.5 4.9

3.8 6.8

1.6 3.1

9.

imum, 50

BICAR-

IHC03)

79

84
92

87
104

82

80

90
74

06

PI
39

4B
38

49
51

54
87

09

87

6?

78

39

mg/1 Apr.

IS04)

5.B

12
13

8.5
13 
13

13

15
3.5

?0 
14

6.2
1.8

4.0
4.0

4.?
3.2

?. )
5.0

5.5

1.2

5.0

7.9

3.2

19-20.

CHLU-
RIOE NITRATf 
(CD IN03)

3.0 .2

1.8 .1
5.1 .4

4.6 .5
6.6 1.0
3.B .8

4.4 .4

4.7 1.6
3.6 1.1

6.0 I.I 
3.4 1.1

5.0 1.5
1.8 .9

?. 1 .5
t.6 .7

1.9 .4
1.7 .4

2.3 1.0
?.6 .4

2.4 .3

2.0 .?

2.4 .6

3.2 .6

1.5 .4



COLORADO RIVER MAIN STEM 

09034500 COLORADO RIVER AT HOT SULPHUR SPRINGS, COLO. Continued

-1968-69: Cont inued
ss: Maximum, 95 mg/1 Feb. 24-28, Mar. 1-5; minimum, 31 mg/1 May 24-31.

romhos May 29.

CHEMICAL ANALYSES, hATER YEAR OCTOBER 1968 TO SEPIEMPER 1969

OCT.
01-31

NOV.
d-19
20-30

DEC.
01-22
23-25
26-31

JAN.
01-31

Ff tt.
01-17
18-23
24-28

MAR.
01-05
06-31

APR.
01-lfl
19-20
21-30

MAY
01-23
24-31

01-15
16-30

JULY
01-07
08-31

AUG.
01-31
SEPT.
01-30

HTD. AVG.
TIMt

MTD. AVG.
TONS 

PER DAY

r.RTHO

(P04I

.06

.07

.05

.05

.08

.07

.03

.08

.07

.07

.40

.09

.10

.01

.07

.04

.04

.03

.04

.03

.06

.12

.11

.Ob

.07

.03

DIS­ 
SOLVED 
SOLIDS

180 C)

91

100
113

113
136
110

101

119
30

137

137
109

99
50
87

76
57

70
73

79
101

96

100

82

97

_

DIS­ 
SOLVED

.12

.14

.15

.15

.18

.15

.14

.16

.11

.19

.19

.15

.13

.07

.12

.10

.08

.10

.10

.11

.14

.13

.14

.10

.13

_

CIS- 
SOLVED 
SOLIDS

IB. 9

16.2
18.9

17.4
22.0
16.9

16.6

20.6
14.0
21.8

19.6
17.7

50.5
32.9
71.4

99.5
159

167
203

156
86.4

10.3

23.5

..

52.2

117

58

66
76

64
77
75

6B

R2
64
95

95
76

70
32
62

39
'1

38
18

42
64

64

64

48

62

_

NON- SODIUM 
CAR- AD-

0 .4

0 .4
1 .4

0 .6
0 .8
? .4

2 .4

B .4
3 .3

14 .4

11 .4
5 .4

4 .4
0 .7
3 .3

0 .3
0 .2

0 .2
0 .2

0 .3
0 .3

0 .4

0 .1

I

2 .4

_

SPECI­ 
FIC

COND-

(MICRO- 
MHOSI

139

155
179

168
202
163

150

l»6
138
213

216
171

158
62
126

39
67

86
89

101
149

146

144

110

143

_

(UNITS

7.8

7.9
7.4

7.5
7.7
7.5

7.4

7.7
7.6
7.8

7.8
7.6

7.4
7.3
7.4

6.4
6.3

6.5
6.6

6.8
7.1

6.9

6.9

6.8

7.2

_



COLORADO RIVER MAIN STEM 

09034500 COLORADO RIVER AT HOT SULPHUR SPRINGS, COLO. Continued

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

OCT NOV

140 14<?

1 30 1 }9 
130 140
140 141

130 140 
130 ll.y 
124 141

132 IM 

1 34 1 j4

143 Iflf 
143 1S7

12-J 148

139 145

133 13,- 
134 IS" 
141

DEC JAN FEB MAR APR

43 151 144 162 160

6h 1S3 2C1   172

72 144 208 184 160

70 lt>3 208 198 104 
66 185 211 167 Z16

05 165 140 165 129

i? 13R ?18 178 114

137 150 173

Mfl   166 123
<, r. 148 T 

MAY

"

89 

88

91

121 
88

93 
93
80

79

80

106

67

60

64

JUN

103 
76

79

77

76

86 
92

78 
78 
68

100 

74

94

100

85 
86

120

JUL 

86
R6 
98

105 

103

144

141 
146

148

154 
153
150

150 

155

140

145 
144

150 
150

AUG 

140
146 
143

157

159 
131 
131
145 
148

152 
150

152

153 
144 
144

145 

144

141

148

136 
141

SEP 

140
140 
152

156

158 
140

150 
123

118 
125

142

139 
153 
150

144 

15?

145

156

142 
143

143



COLORADO RIVER MAIN STEM 

09034500 COLORADO RIVER AT HOT SULPHUR SPRINGS, COLO. Continued

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 19 
(ONCE-DAILY MEASUREMENT)

nci 

10. ri
09. 0
09.0
10.0
Of.U

C9.<;
CS.U
09.0
09.0
09. U

09.0
 

10.0
12.0
Oh.O

07.0
 
 

09.0
07.0

07.0
06.0
C8.0
07.0
07.0

07.0
08.0
07.0
06.0
07.0
03.0

a.l

NOV 

03. 1
02.0
03. 0
(12.0
o?.o

o?.o
02.0
02. 0
0?.o
01.0

01.0
ol.p
Cl.O
00.0
01. c

00.0
oo.fi
01. f;
oi.o
01. U

00.0
00.0
00.0
 

oo.o

00.0
00.0
oo.o
oo.o
00.0

DEC 

00. C
00.0
00.0
01.0
Cl.O

oo.o
oo.o
00.0
01.0
01.0

00.0
(H.O
oo.o
00.0
01.0

oo.o
01.0
00.0
01.0
oi.o

nl.o
01.0
oi.o
01.0
01.0

oi.o
 

00.0
 

01.0

01.0
oo.o
00.0
01.0
00.0

00.0
oo.o
oo. r,
00.0
00.0

oo.o
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
oo.o
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
00.0
00.0
00.0
00.0

00.0
01.0
00.0
 
 

00.0
00.0
00.0
00.0
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
01.0
00.0

00.0
00.0
00.0
00.0
01.0

00.0
00.0
01.0
01.0
01.0

01.0
00.0
00.0
01.0
09.0

08.0
07.0
 

08.0
07.0

Ofl.O
09.0
09.0
09.0
09.0

09.0
12.0
13.0
13.0
09.0

06.0

10. 0
06.0
12.0

13.0
12.0
 
 

06.0

07.0
09.0
06.0
09.0
07.0

0.0
2.0
2.0
3.0
3.0

3.0
4.0
4.0
4.0
4.0

4.0
4.0
4.0
3.0
4.0

4.0
4.0
3.0
4.0
4.0
4.0

JUN 

14.0
14.0
13.0
14.0
11.0

09.0
09.0
13.0
11.0
12.0

08.0
04.0
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

Ml 

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
22.0
?0.0
19.0
22.0

AUG 

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

SEP 

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
14.0
14.0
17.0
16.0



EAGLE RIVER BASIN 

09069000 EAGLE RIVER AT GYPSUM, COLO.

Creek, about 520 ft upstream from bridge on U.S. Highways 6 and 24, and about 
station. 

DRAINAGE AREA.   844 sq ml. 
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/1 May 20-31. 
Hardness: Maximum, 562 mg/1 Aug. 27; minimum, 96 mg/1 May 20-31.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 

MAG-

DATE

OCT.
01-31

NOV.
01-30

DEC.
01-31

JAN.
01-12

FEB.
01-28

MAR.
01-31

APR.
01-05
06-21
22-30

MAY
01-19
20-31

JUNE 
01-09
10-24
25...
26-30

JULY
01-06
07-22
23-31

AUG.
01-07
08-26
27...
28-31

SEPT.
01-30

WTD. AVG,
TIME

TONS
PER DAY

MEAN
DIS­ 

CHARGE
(CFS)

255

258

193

182

167

171

260
369
806

1069
2184

1213
1840
1464

1450
839
522

365
281
242
249

228

,

--

SILICA 
(SI02)
(MG/L)

8.4

8.6

9.2

8.7

8.4

8.1

6.2
5.9
5.4

7.0
6.0

6.2
10
6.2

5.3
5.9
6.4

6.8
7.1

15
8.6

9.2

6.8

9.2

CAL­
CIUM 
(CA)

(MG/L)

111

104

106

107

100

104

92
68
42

36
29

32
40

105
43

39
55
70

83
94

168
109

105

60

81

NE-

SIUM 
(MG)

(MG/L)

25

30

32

25

28

26

24
18
11

7.8
5.6

5.4
9.7

27
9.5

7.3
9.5

14

15
17
35
26

20

14

18

SODIUM 
(NA)

(MG/L)

63

55

55

55

44

44

30
22
9.6

8.2
4.7

10
14
11

9.5
16
27

38
40
8.9

38

33

21

29

BICAR-

(HC03)
(MG/L)

178

172

168

167

153

154

150
130
110

94
81

95
175
99

94
11B
139

153
161
152
184

166

118

159

(S04)
(MG/L)

228

241

234

239

230

250

195
128

62

47
29

40 
64

203
69

54
86

118

147
179
437
228

203

109

146

550 ft upstream 

1969

CHLO-

(CL)
(MG/L)

90

88

87

77

58

60

42
29
13

10
5.6

9.7
13
25
16

16
24
40

54
62
5.8

58

54

31

42

(N03)
(MG/L)

1.1

.8

.8

.4

.7

1.9

1.8

2.3
1.4
2.1

1.1
1.0

.5

.6
7.0

.6

.2

.6

.4

.6
1.0
4.0
1.1

.6

1.0

1.0

1.3



EAGLE RIVER BASIN 

09069000 EAGLE RIVER AT GYPSUM, COLO. Continued

EXTREMES.  1968-69: Continued
Sp cific conductance: Maximum daily, 1,160 micromhos Aug. 27; minimum daily, 182 micromho

nperatures
record:
t solids:
(1947-50,
conductan
nperatures

: Maxi

Maximu
1957-6

ce: Ma
: Maxi

:ords of discharg

m, 1,370 n
9) : Maxim
ximum dail
mum, 24.0°
e are give

'g/1 Aug.
ium, 600 m
y, 1,850
C Aug. 24

11, 12,
:g/l Dec.
micromho
, 1949;

n for Eagle River

DATE

OCT.
01-31

NOV.
01-30

DEC.
01-31

JAN.
01-12
13-31

FEB.
01-28

MAR.
01-31

APR.
01-05
06-21

MAY
01-19
20-31

JUNE

10-24
25...

JULY
01-06
07-22
23-31

AUG.

08-26

28-31
SEPT.
01-30

WTD. AVG.
TIME

WTD. AVG.
TONS

PER DAY

QRTHO
PHOS­
PHATE
(P04I
(MG/LI

.07

.00

.01

.00

.00

.05

.04

.03

.03

.02
--

.01

.01

.02

.00

.03

DIS­
SOLVED
SOLIDS
(RESI­
DUE AT
180 Cl
(MG/LI

628

651

649

629
598

582

592

515
366

181

207

264
357

510

567

 

DIS­
SOLVED
SOLIDS
(TONS
PER

AC-FT)

.85

.89

.88

.86

.81

.81

.70

.50

.25

.28

.36

.49

.69

.77

DIS­
SOLVED
SOLIDS
(TONS
PER
DAY)

432

453

338

309
289

262

273

362
365

522

678

598
5D3

387

381

429

1952; minim
7-9, 1964;

s Aug. 6, 1
minimum, fr
below Gyps

< OCTOBER IS

HARD­
NESS
(CA.MGI
(MG/LI

380

384

396

37D
368

368

327
242

121

128
175
232

303

380

urn, 100 m
minimum,
949; mini
eezing po
urn (stati

NON-
CAR­

BONATE
HARD­
NESS
(MG/LI

234

243

258

233
234

239

242

204
135

44
30

38

51
78
118

143 
171

229

208

g/1 June
70 mg/1

mum dail
int on m

13-25,
June 23

y, 155 m
any days

1968.
, 1957.
icromhos May 23, 1958.
during winter periods

on 09070000).

>TEMBER :

SODIUM
AD­

SORP­
TION

RATIO

1.4

1.2

1.2

1.2
1.0

1.0

1.0

.7

.6

.3

.2

.3

.4

.5

.8

1.0 
1.0

.8

.8

SPECI­
FIC

COND­
UCTANCE
(MICRO-
MHOS 1

958

968

965

921
874

862

879

756
564
340

281
209

242
322

303
424
572

777

847

815

490

PH

(UNITS)

7.9

7.9

7.9

7.9
7.7

7.9

8.1

7.6
7.7
7.7

6.9
7.0

7.1
7.2
7.5
7.4

7.9
7.9
7.9

7.9 
8.1 
7.9
8.2

8.0

7.5

7.8



EAGLE RIVER BASIN 

09069000 EAGLE RIVER AT GYPSUM, COLO. Continued

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

1
2

4

6 
7
8 
9 

10

11

15

18 
19

22

24 
25

29 
30 
31

112 
H56

925

 n 5

904 
902

815

90)

950

950

9fl5 
98«

1020 
994 

1000

936 
1020

9M 

93P

1060 

990

916

9? 7

9jO

957
10AO

10^0 926 8dl 
894 902 887

923 870 ^12 

QS3 918 964

1000 994 R86 

937 1030 845

991 R42 317

1030 934 908

9U3 945 <!96

913 864 
P35 901 
9(7 956

861 753 323 230 310 647

311 753 256 744 291 688 
864 696 232 73? 314 711

88? 639 299 314 421 840

902 313 279 327 433 782

87? 547 245 279 495 838 
S35 552 233 314 421 80R

879 450 204 310 381 767

<S75 317 212 348 559 778

927 294 201 3H1 560 <315 
913 331 207 375 576 1160

791   182   591 B28

SEP

876 
858

816

782 

790

818 

841

759

790 
81B

856

875 
891

818



EAGLE RIVER BASIN 

09069000 EAGLE RIVER AT GYPSUM, COLO. Continued

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

I
7
1
4
5

6
7
£
9

10

\
^
3
4

5

6
7
S
q
0

1
2
3
4
*5

6
7
g
9
0 
1

C7.0
17.0
06.0
07.0
07.0

08.0
06.0
07.0
07.0
08.0

10.0
11.0
10.0
09.0
09.0

06.0
05.0
06.0
07.0
06.0

(16.0
07.0
04.0
05.0
04.0

06.0
05.0
0<t.O
04.0
03.0 
05.0

06. 1
04.0
03.0
05.0
06.0

05.0
03.0
03.0
04. c;
04.0

03.0
04.0
03.0
03.0
02.0

02. u
03.0
01.0
03.0
02.0

01.0
01. n
08.0
02.0
00.0

01.0
00.0
00.0
00.0
co.o

00.0
00.0
00.0
00.0
00.0

00.0
00.0
00.0
oo. a
00.0

00.0
on.o
on.o
00.0
00.0

00.0
00.0
oo.o
00.0
00.0

00.0
00.0
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00.0
oo.o

00.0
00.0
00.0
00.0
00.0 
00.0

ou.o
00.0
00.0
00.0
00.0

oo. n
00.0
00.0
00.0
00.0

oo. u
00.0
00.0
00.0
01. 0

02.0
02.0
02.0
02.0
03.0

03.0
02.0
00. U
00.0
00.0

00.0
00.0
00.0
00.0
00.0 
00.0

00.0
oo.o
00.0
oo.o
00.0
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00.0
00.0
00.0
DO.O
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01. Q
01.0
02.0

02.0
02.0
00.0
01.0
02.0

03.0
02.0
01.0
01.0
06.0

04.0
04.0
04.0
 

 

MUR 

04.0
03.0
04.0
03.0
03.0

03.0
03.0
02.0
03.0
02.0

01.0
00.0
02.0
02.0
03.0

06.0
07.0
08.0
06.0
05.0

07.0
08.0
08.0
04.0
06.0

07.0
OB.O
08.0
08.0
11.0
08.0

UPR 

07.0
04.0
06.0
05.0
1?.0

13.0
04.0
04.0
06. C
07.0

07.0
10.0
11.0
07.0
OR.O

08.0
04.0
05.0
07.0
08.0

09.0
08.0
OB.O
09.0
07.0

no.o
OR.O
06.0
06.0
06.0

piy

OB.O
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
07.0
07.0
08.0

08.0
09.0
OB.O
09.0
11. 0 
08.0

JUN J 

13.0
07.0
09.0
09.0
11.0

11.0
14.0
16.0
12.0
12.0

13.0
14.0
09.0
10.0
13.0

11.0
12. n
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 
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4.0 
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6.0
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4.0 
4.0 
6.0 
4.0
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0.0 
5.0 
3.0 
3.0

4.0 
2.0 
6.0 
6.0 
5.0
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4.0 
9.0 
0.0 
1.0

9.0 
7.0 
7.0 

7.0 
7.0

8.0 
fi.O 
4.0 
6.0 
6.0

4.0 
4.0 
2.0 
2.0 
4.0

6.0 
3.0 
4.0 
1.0 
3.0

9.0 
4.0 
3.0 
3.0 
3.0



COLORADO RIVER MAIN STEM 

09O7HOO COLORADO RIVER NEAR GLENVFOOD SPRINGS, COLO.

LOCATION.
Glenw

DRAINAGE

Water t
EXTREMES.

Disso
Hardn
Spec!
Water

ber

 Lat 39°34'
ood Springs
AREA.  4,560

RECORD.   Ch 
emperatures:
  1968-69:
Ived solids:
ess: Maximu
fie conducta
temperature
to March.

12", Ion
and 6.5
sq mi,

g 107°13
miles up
approxim

(I 

'34", Ga
stream f
ately.

May 1949 to September

Maximu
m, 212 m
nee: Ma
s : Max!

m, 433 m
g/1 Dec.
ximum da
mum, 20.

g/1 Dec.
1-31; m

ily, 798
0°C July

CHEMICAL ANALYSES,

DATE

OCT.
01-31

NOV.
01-30

DEC.

JAN.
01-31

FEB.
01-28

MAR.
01-31

APR.
01-20
21-30

MAY
01-18
19-31

JUNE
01-10
11-18
19-30

JULY
01-11
12-31

AUG.
01-31

SEPT. 
01-30

HTD. AVG.
TIME

WTD. AVG.
TONS

DIS­
CHARGE
(CFS)

1257

1134

1070

1001

1028

1768
3060

3695
5B59

3999
3379
5338

3975
2192

1511

1952

SILICA
(SI02)
(MG/L)

9.4

12

9.3

10

9.5

8.8
10

8.9
7.3

.1

.4

.5

.1

.2

11

9.3

9.6

CAL­
CIUM
(CA)

rfield Cou
rom Roarin

nty, at Sho
g Fork Rive

shone p
r.

owerplant, 6 miles upstream from

R
1969.

1-31; min
illinium, 10
micromhos
13, Aug.

HATER YEAR

MAG­
NE­

SIUM
(MG)

(MG/L) (MG/L)

57

59

54

54

53

51
40

37
33

36
42
38

42
51

54

46

51

14

12

15

13

14

14
10

9.2
5.8

7.3
8.8

10

8.3
12

13

11

13

imum, 182 m
6 mg/1 May

Nov. 29; m
5-8, 31; mi

g/1 «ay
19-31.
inimum
nimum,

19-31.

daily, 246
freezing po

micromho
int on m

s May 28.
any days during N

OCTOBER 1968 TO SEPTEMBER 1969

SODIUM
(NA)

(MG/L)

59

61

67

70

68

43
25

20
13

21
25
18

22
38

52

36

50

191

BICAR­
BONATE
(HC03I
(MG/L)

132

130

125

129

128

131
118

115
99

100
114
109

113
135

133

120

127

635

SULFATE
(S04)
(MG/L)

98

102

90

90

86

83
50

40
31

42
65
60

57
74

92

68

82

357

CHLO­
RIDE
(CD
(MG/L)

83

84

100

92

101

95

56
35

28
18

28
32
22

32
54

71

51

71

269

NITRATE
(N03)
(MG/L)

.7

.2

.2

1.1

.0

.2

.4

.8

.3

.3

.3

.3

.4

.2

.2

1.0

.0 

.3

.4

1.8



COLORADO RIVER HA IN STEM 

09071100 COLORADO RIVER NEAR GLENWOOD SPRINGS, COLO. Continued

Period of record:
Dissolved solids: Maximum, 2,030 mg/1 Aug. 10, 1947; minimum, 105 mg/1 June 1-10, 1942. 
Hardness: Maximum, 1,480 mg/1 Aug. 10, 1947; minimum, 72 mg/1 June 1-20, 1942.

winter periods. 
KS.   Discharges obtained by subtracting the daily mean flow in Roaring Fork River at Glenwood Springs (sta-

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DIS­ 
SOLVED DIS- DIS- NON- SODIUM SPECI-

PHATE DUE AT 
(P04) 180 C)

OCT.

NOV.

DEC.

JAN.

FEB. 
01-28 .00 424 

MAR. 
01-31 .01 410 

APR. 
01-20 .00 347 
21-30 .00 245 

MAY 
01-18 .00 228 
19-31 .04 182 

JUNE

19-30 .00 219 
JULY 
01-11 .01 234

AUG. 
01-31 .00 369 
SEPT.

TIME

TONS

(TONS (TONS NESS HARD- TION UCTANCE 
PER PER (CA.MG) NESS RATIO (MICRO-

.56 1140 190 85 2.1 690

.47 1660 185 78 1.4 554 

.33 2020 143 46 .9 389

.31 2280 130 32 .8 348 

.25 2880 106 25 .5 279

.30 3160 135 46 .7 348 

.32 2510 140 47 .8 371

.50 1510 -- 79 1.6 610

PH 

(UNITS)

7.8 

7.6 

7.8 

8.2

7.9

.6

.7

.7 

.6

.7 

.0 

.0

.1 

.0

7.5 

7.8 

7.4 

7.6



COLORADO RIVER MAIN STEM

09071100 COLORADO RIVER NEAR GLENWOOD SPRINGS, COLO. continued

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

1
2

4 
5

6
7 
8
9

10

11 
12

14 
15

27 
28

30
31

61J 6i7 lOt. 680 73S 688 596 411

6S-3 696 6*7 695 708 607 321

hiO f,} 1! 78C 626 641 706 510 315 
613 f>13 7o3 61S 645 700 506 319

679 654 660 o!3 699 b75 385 246

&70   70 1)     6?7   250

326 358 642 627

351   604 675

569 6?6



COLORADO RIVER MAIN STEM 

09071100 COLORADO RIVER NEAR GLENWOOD SPRINGS, COLO. Continue

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 191 
(ONCE-DAILY MEASUREMENT)

nci

11.0
10.0
G9.0
09.0
10.0

 
10.0
09.0
08.0
08.0

09.0
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06.0
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_
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01. (1
(I 1 . 0
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00.0
01. 0
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00.0
00.0
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00.0
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00.0
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00.0
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09.0
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10. 0

U.O
11.0
12.0
l?.0
13.0

13.0
12.0
11. 0
11.0
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2.0
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4.0
4.0
6.0
4.0
4.0
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3.0
3.0
3.0
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3.0
3.0
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3.0
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3.0
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12.0 09.0

12.0 09.0
12.0 10. 0
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12.0 12.0
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6.0
6.0
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9.0
0.0
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7.0

_
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_.
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9.0
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8.0
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19.0
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20.0

20.0
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19.0
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18.0
19.0
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_
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

SEP

19.0
18.0
U.O
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



36 COLORADO RIVER MAIN STIM

09095500 COLORADO RIVER NEAR CAMEO, COLO.

LOCATION. Lat 39°ll l 20" f long 108°16'56", Mesa County, at Grand Valley project di
from Plateau Creek, 3.7 miles upstream from Cameo, and 5.9 miles downstream fr 

DRAINAGE AREA. 8,050 sq ml, approximately (at gaging station). 
PERIOD OF RECORD. 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/1 May 20-31.
Hardness: Maximum, 284 mg/1 Nov. 1-30; minimum, 126 mg/1 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

CHEMICAL ANALYSES, HATER YEAR OCTOBER 1968 TD SEPTEMBER 1969

OCT.
01-31

NDV.
01-30

DEC.
01-31

JAN.
01-31

FFB.
oi-?e

MAR.
01-25
P6-31

APR.
01-12
13-21
22-30

MAY
01-19
20-31

JUNE
Ol-ll
12-30

Jl'LY
01-17 
18-31

AUG.
01-07
08-31
SEPT.
01-30

TIME 
HTD. AV6.

TUNS
P6R DAY

MEAN
DIS­

CHARGE

208^

1901

1691

17?7

1547

1532
1708

2604
3640
6414

7519
11660

8531
8332

4246

2921
?345

2193

3560

 

SILICA
(SI02)

9.4

8.1

9.7

8.9

9.0

8.1
9.4

9.6
9.5
9.5

8.4
6.6

7.2
8.9

8.9

10
11

8.9

8.9

83

CAL­
CIUM
<CA>

72

74

78

68

7?

70
64

64
57
4R

43
37

41
42

59

64
71

73

64

521

MAG­ 
NE­

SIUM
<MG>

21

25

21

23

22

23
21

19
17
14

12
8.4

11
14

15

IS
16

?0

19

148

SODIUM
<NA>

124

131

145

136

150

148
103

3
0

68

90
110

122

104

697

BICAR-
BONATf
(HC03)

180

180

180

175

173

173
165

173
174
162

149
111

124
138

164

161
167

178 

152

165

1450

SULFATE
(S04)

155

160

160

163

162

16
150

137
94
68

52
43

54
75

96

116
119

155 

92

U8

886

CHLO­
RIDE,
(CD

175

178

205

180

198

192
128

125
B2
52

44
29

43
47

88

128
155

162

139

918

NITRATE
<N03>

2.1

2.1

6.6

4.9

5.9

5.9
5.0

3.5
2.4
2.7

.9

.6

.6
1.3

1.8

1.4
1.9

2.8 

2.2

3.2

21



COLORADO RIVER MAIN STEM 

09095500 COLORADO RIVER NEAR CAMEO, COLO. Continued

Period of record:
Dissolved solids (1933-43, 1950-69): Maximum, 1,080 mg/1 Sept. 22, 1962; minimum, 143 mg/1 June 11-20, 1935. 
Hardness (1933-35, 1957-69): Maximum, 474 mg/1 Sept. 22, 1962; minimum, 98 mg/1 June 21-30, 1935.

Water temperatures

OCT. 
01-31 

NOV. 
01-30

DEC.

JAN. 
01-31 

FEB. 
01-28 

MAR. 
01-25

APR. 
01-12

MAY 
01-19 
20-31 

JUNE 
01-11

JULY 
01-17 
18-31 

AUG.

08-31 
SEPT. 
01-30

WTD. AVG. 
TIME 

WTD. AVG. 
TONS

CH!

ORTHO 
PHOS­ 
PHATE 
(P04)

.01 

.00

.01 

.02

.00

.01

.00

.02 

.04

.00 

.04 

.01 

.01

DIS­ 
SOLVED 
SOLIDS 
(RESI­ 
DUE AT 
180 C)

671 

696

728

566

289

363 
428

592 

640 

443 

569

DIS- DIS- NON- SODIUM 
SOLVED SOLVED CAR- AD- 
SOLIDS SOLIDS HARD- BONATE SDRP- 
(TONS (TONS NESS HARD- TION 
PER PER (CA.MG) NESS RATIO

.91 3770 266 118 3.3 

.95 3570 284 136 3.4

.77 3980 240 98 2.8

.46 5840 178 45 1.5 

.39 5870 158 35 1.2

.42 6990 164 51 1.4

.49 6880 161 57 1.4 

.58 4910 208 74 2.0

.81 3750 241 104 3.1 

.88 3800 264 118 3.3 

.60   197 75 

.77 -- 236 100 2.9

SPECI­ 
FIC 

COND­ 
UCTANCE 
(MICRO- 
MHOS)

1080 

1120 

1200

1210

908 
714 
542

473 
353

503

509 
700

984 

1050 

692 

892

PH 

(UNITS)

8.0 

8.0 

8.0 

8.0 

7.6 

7.7

7.8 
7.8 
7.8

7.8 
7.7

7.1 
7.2

7.3 
7.0

7.7 
7.7

7.8 

7.6 

7.7



COLORADO RIVER MAIN STEM 

09095500 COLORADO RIVER NEAR CAMEO, COLO. Continued

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

OCT NOV

070 1100
070 IOPO

060 
070

050

080 
070

oeo 160

090 090

OPO oyo

060 090 
060 090

P30 070

04'1 P'.U

050 SO 
C50 10

100 90 
100

1070

DEC

1180 
1190

1170

1130 
1180

1280

11?0

1190 
1190

1190

1200

1180

1230 
1220

1210

JAN

?20 
220

090 
100

100 
110

160

160

160
160

150

070

080

060 
?60

130

FEB MAR

1270 1160 
1270 1160

1140

1130 1230

1140 1220

1200 1 70 
1210 1 70

1210 1 80

1210 1 80

941 

1200 1150

APR MAY JUN JUL AUG SEP

874 503 450 492 954 1040

860 469 480 564 963 1010

04 437 500 656 990 1090

11 342 460 602 969 1080

351   803 1060 

739 422 475 597 959 1050



COLORADO RIVER BAIN STEM 

09095500 COLORADO RIVER NEAR CAMEO, COLO. Continued

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

1
2
i
4
5

6
7
8
1

10

11
12
13
14
15

16
17
18
11
20

21
22
23
24
25

26
27
26
29
30 t
31

3.0
2.0
2.0
2.0
2.0

2.0
1.0
O.C
O.L
0.0

0.0
0.0
0.0
9.0
9.0

)9.0
)9.0
)B.O
 >8.0
)B.O

8.0
B.O

)8.0
L.O

)8.0

B.O
8.0
B.O
8.0
8.0
8.0

06.0
OR.O
06.0
 
 

_
 
 
 
 

_
04.0
04.0
03.0
03.0

03.0
03.0
02.0
02.0
02.0

01.0
01.0
01. U
01.0
01. 0

01.0
00.0
00.0
00.0
00.0
 

00. C
00.0
 
 
 

00.0
00.0
00.0
oo.o
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
oo.o

00.0
00.0
00.0
00.0
00.0
00.0

00.0
00.0
oo.o
00.0
00.0

00.0
00.0
00.0
00.0
00.0

00.0
00.0
00.0
oc.o
00.0

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

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

0 .0
0 .0
0 .0
0 .0
0 .0
0 .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
oi.o

01.0
02.0
02.0
02.0
02.0

02.0
02.0
02.0
02.0
04.0

03.0
03.0
03.0
 
 
 

03.0
03.0
03.0
03.0
03.0

03.0
03.0
03.0
 

04.0

03.0
03.0
03.0
03.0
04.0

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

Ot .0
Ofl.O
OB.O
09.0
09.0

09.0
09.0
07.0
CB.O
 

09.0
OR.O
11.0
11.0
11.0

11. C
08.0
08.0
11.0
11.0

12.0
13.0
12.0
13.0
09.0

00.0
04.0
11.0
09.0
11.0
 

0.0
0.0
1.0
1.0
1.0

1.0
1.0
1.0
2.0
2.0

2.0
2.0
2.0
2.0
2.0

2.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0

3.0
3.0
3.0
3.0
3.0
3.0

7.0 
7.0 
6.0

6.0 
6.0 
6.0 
7.0 
7.0

9.0 
9.0 
9.0

9.0 
0.0 
0.0 
0.0 

0.0

8.0 
9.0 
1.0 
1.0 
1.0

1.0
1.0 
1.0 
1.0 
1.0

21.0
21.0
22.0
23.0
23.0

23.0
22.0
22.0
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

9.0 
9.0 
9.0 
9.0 
9.0

9.0 
9.0 
9.0 
8.0 
8.0

8.0 
8.0 
H.O 
9.0 
9.0

6.0 
6.0 
6.0 
6.0
4.0



GUNNISON RIVER BASIN 

09152500 GUNNISON RIVER NEAR GRAND JUNCTION, COLO.

LOCATION. Lat 38°59'00", Ion

DRAINAGE AREA.  7,928 
PERIOD OF RECORD.   Chi 

Water temperatures:
EXTREMES

Diss
Hard
Spec

. 1968-69:
olved solids:
ness: Maximui
ific conductai

OCT.
01-24
25-31

NOV.
01...
02-2?
23-30

DEC.
01-31

JAN.

FEB.
01-04

15-25
26-28

MAR.
01...
02-31

APi<.
ni-06
07-20
21-30

MAY
01-06

JUNh
01-03
04-23

JULY
01-08

AUG.
01-OB
P9-16
17-19

?8-31
SEPT.
01-05
06-17
18-30

urn. AVG.
TIME

MTU. AVG.
TONS

PER DAY

sq mi. 
emical a 

April

Maximu
n, 794 m

g 108°27'00 ", near center Of sec. 14, T.2 S. ,

nalyses: October 1931 to September 
1949 to September 1969.

m, 1,470 mg
g/1 Nov. 1;

ace: Maximum daily

MEAN 
DIS­ 

CHARGE

1483
1156

2150
2161
2464

2421

1716

[969
763

1510
23B3

3093
4376
7356

6770

3237
2724

2399

1132
1492
3127

1448

1416
1949
2275

_

2590

 

SILICA 
IS 102)

16
18

16
15
16

13

11

12
11

12
11

11
11
9.5

7.3

[2
13

17

19
16
17

16

18
17
15

12

14

87

/I Nov.
miniiQui

, 1,930

CAL- 
ClUf 
ICA)

164
176

182
106

84

76

70

72

128
68

66
51
43

4R

80
106

111

176
13?

75

184

180
152
131

88

104

614

1; min
o, 105
micron

MAG­
NE­ 

SIUM 
IMG)

61
77

82
46
32

31

29

36

68
28

24
in
13

16

27
40

38 
61

63
54
21

55

65
 >o
43

34

41

239

limum, 122 m
mg/1 May 1-
ihos Oct. 26

SODIUM 
(NA1

106
138

[46
60
57

49

44

60

129
4B

42
28
17

71

47
65

70 
102

116
83
36

112

111
92
77

57

69

398

1969.

g/1 Mar.
6.
; minimum

BICAR- 

IHC03)

236
258

268
188
164

164

159

159

16P

?29
154

168
140
121

127 
124

136
171 
183

177 
221

230
195
144

?[5

223
228
214

165

181

1150

R.I E. ,

1.

daily,

700
829

877
442
310

27?

266

222

300

600
240

1B9
133

8?

107 
172

295
424 
545
363

400 
612

700
528
207

670

680
542
455

315

396

2200

Ute Ifcridiian, Mesa Coui

323 micromhos Apr. 26.

CHLO-

<cu

22
18

22
12
9.9

11

11

9.5

12

20
7.4

9.2
5.7
4.9

5.6 
6.2

7.0
ID 
15
7.7

9.4 
16

IB
12
6.3

16 
22

20
12
12

10

12

69

(N03>

6.8
7.8

6.9
5.5
3.7

4.1

3.5

l.fl
9.1
3.8
6.9

5.3
2.5

1.4
1.3
1.1

1.0 
2.1

2.6
3.9 
6.6
3.8

4.9 
7.3

.2
7.4
5.5
6.3 
8.6

7.4
7.2
4.6

3.6

4.4

26



GUNNISON RIVER BASIN 

09152500 GUNNISON RIVER NEAR GRAND JUNCTION, COLO. Continued

EXTREMES. 1968-69: Continued
Water temperatures: Maximum, 25.0°C July 11; minimum, fr 

ry.
zing point any days during December

Period
Dissolved solids: Maximum, 2,820 mg/1 Sept. 11-20, 1934; minimum, 122 mg/1 Mar. 1, 1969.
Hardness (1931-35, 1943-69): Maximum, 1,370 mg/1 Sept. 1-20, 1934; minimum, 105 mg/1 May 1-6, 1969.
Specific conductance (1941-69): Maximum daily, 2,730 micromhos Sept. 10, 1956; minimum daily, 280 micromhos

May 23, 1948. 
Water temperatures: Maximum, 30.0°C Aug. 13, 1958; minimum, freezing point on many days during winter periods

CHEMICAL ANALYSESi WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

r.
1-24
-31

...

-30

;.
-31

-31

-14 
-25
-28

t.

-31

 
-06
-?0
-30

-06

E
-03
-23
-25
-30

Y
-OH
-51

-08
-16
-19
-27 
-31

T.
-05
-17
-30

. AVG
IHE
. AVG
ONS 
D n AV

QRTHO
PHOS­
PHATE 
(PU4)

.05

.05

.06

.05

.03

.03

.00 

.00

.00

.01

.01

.00

.00

.00

.03

.00

.04

.01

.03

.01

.05

.01

.00

.02

.00 

.01

.00 

.01

.00 

.02

.02

_ 1 e:

DIS-

. SOLVED
SCILIUS
(RCSI-
DUF AT

1230
1410

1470

612

563

589
1230

122
502

465
343
?61

279

566
786
1040
678

805
1150

1340
1020
459
1100 
1240

1310 
1100

638

777

DIS­

SOLVED
SOLIDS
(TONS

2.00

.83

.77

.80

.80
1.67

1.66
.68

.63

.47

.35

.38

.77
1.07
1.41
.92

1.09
1.56

1.82
1.39
.62

1.50 
1.69

1.78

.87

1.10

01 S-
SULVED
SOLIDS
(TONS

8530

4070

3680

3130
2530

497
3230

3880
4050
51RO

5100

4950
5780
14300
8590

5210
4200

4100
4110
3880

4850

5010

--

HARD­
NESS

794

340

318

330
614

600
284

262
201
159

105

312
428
524
388

432
650

700
550
774

685

716

355

427

NON-
CAR-

BHNATE
HARD-

574

206

184

192
422

412
158

124
86
60

85

?01
288
374
?58

?37
410

511
390
156

509

533

221

275

SODIUM
AD­

SORP­
TION

2.3
1.6 
1.3

1.2

1.4
2.2

2.3
1.2

1.1
.9
.6

.7

1.2
1.4
2.0
1.7

1.5
1.7

1.9
1.5
.9

1.9

1.8

1.4

SPECI­
FIC

COND­
UCTANCE 
(N [CRO­
WDS)

1770
1090 
847

776

S23
1500

152
715

658
497
375

419

755
1010
1300
904

1040
1430

1590  
1260
654

1520

1550 
1370
1180 

846

1000

PH

(UNITS) 

8.0
8.0

7.8
7.9 
8.0

7.8

7.4
7.7 
7.7
7.9

7.7
7.8

7.5
7.6
7.6

7.6 
7.7

7.9
8.0
R.I
8.0

6.7
7.2

8.0
8.0
7.8

8.0

7.7 
7.7
7.7

7.8

7.8



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)

1
2

4 

6
7 
8 
9

10

12 
13

17

20 

21

25

26 
27

30 
31

inn 1770 912

'J90 12oO 7Ri

410 1340 8 IT 
44il HID 693

730 P'.O 746 

,<lr> 82' 7brf

S30   774

7M 610 694 540 585 903 1150 1610

607 BIO 71b 464 490 1010 1470 1260

976 '115 667 441 490 1130 1430 1250

SbS   64h 421 625 887 1510 1500 

671   716   680   1530 1540

SEP

1560 
1560

1580

1400 
1380 
1380

1370

1320

1220 

1150

1150 

1150

1140 
1140



GUNNISON RIVER BASIN 

09152500 GUNNISON RIVER NEAR GRAND JUNCTION, COLO. Continued

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

OCT

1 2.0
13.0
11.0
13.0
17.0

12.0
12.0
14.0
09. C
to.o

10.0
12.0
12.0
12.0
12.0

09.0
07.0
07.0
06. c
07.0

"7.0
07.0
07.0
f17.0
oa.o

os.o
08.0
07.0
07.0
07.0
oa.o

NOV

OH.O
09.0
oa.o
09.0
07.0

07.0
06.0
0<i.O
04.0
05.0

04.0
04.0
06.0
06.0
06.0

04.0
05.0
05.0
06.0
0^.0

05.0
04. n
06.0
05.0
04.0

06.0
02.0
03.0
02.0
o?.o
 

07.0
02. 0
01.0
01.0
01. 0

01.0
01.0
02.0
01. 0
02.0

OA.O
o?.o
01.0
01 .0
01.0

01.0
02.0
01.0
00.0
03.0

01.0
00.0
00.0
00.0
oo.o

07.0

02.0
01. 0
02.0
01.0
nt.o

03.0
00.0
00.0
00.0
00.0

00.0
01.0
02.0
00.0
00.0

oo.o
01.0
02.0
03.0
04.0

03.0
03.0
03.0
02.0
03.0

04'. 0
04.0
03.0
01.0
01.0

02.0
04.0
03.0
02.0
00.0
00.0

00.0
00.0
00.0
00.0
00.0

00.0
01.0
00.0
00.0
oo.o

00.0
01.0
02.0
03.0
03.0

03.0
04.0
03.0
03.0
02.0

03.0
03.0
03.0
04.0
04.0

05. C
04.0
06.0
 
 
 

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
02. u
02.0

04.0
05.0
06.0
06.0
oa.o

05.0
OB.O
06.0
05.0
05.0

04.0
06.0
07.0
07.0
08.0
08.0

Of .0
08.0
07.0
Ofl.O
08.0

07.0
07.0
06.0
07.0
OS.O

08.0
09.0
09.0
09.0
09.0

OS.O
07.0
08.0
OS.O
10.0

10.0
11.0
11. C
10.0
OB.O

07.0
07.0
08.0
10.0
10.0
 

0.0
1.0
1.0
2.0
1.0

1.0
0.0
0.0
1.0
3.0

4.0
3.0
3.0
2.0
3.0

3.0
3.0
3.0
4.0
4.0

4.0
s.o
4.0
4.0
6.0

6.0
6.0
7.0
6.0
7.0
6.0

JUN

4.0
4.0
6.0
7.0
8.0

9.0
0.0
9.0
8.0
7.0

6.0
4.0
5.0
7.0
7.0

7.0
6.0
6.0
7.0
8.0

6.0
8.0
8.0
6.0
3.0

3.0
4.0
6.0
8.0
7.0
 

JUL

18.0
19.0
19.0
21.0
18.0

18.0
19.0
18.0
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
21.0
22.0
22.0
22.0

23.0
22.0
22.0
22.0
22.0
22.0

6UG

23.0
23.0
23.0
24.0
24.0

23.0
23.0
24.0
23.0
23.0

22.0
22.0
20.0
21.0
21.0

21.0
1B.O
1B.O
19.0
19.0

20.0
20.0
20.0
21.0
19.0

21.0
21.0
22.0
21.0
19.0
18.0

SEP

19.0
3.0
9.0
9.0
9.0

8.0
9.0

19.0
1B.O
18.0

IFt.O
18.0
18.0
19.0
19.0

19.0
16.0
16.0
16.0
16.0

16.0
14.0
14.0
12.0
12.0

14.0
12.0
15.0
15.0
15.0
 



44 COLORADO RIVER MAIN STEM

09163530 COLORADO RIVER BELOW COLORADO-UTAH STATE LINE

LOCATION. Lat 39°04'45", long 109°06'15", in NWjSWj, 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: Hay 1962 to June 1969 (discontinued). 

Water temperatures: May 1962 to June 1969 (discontinued).
EXTREMES.  October 1968 to June 1969:

Dissolved solids: Maximum, 3,980 mg/1 Mar. 16-17; minimum, 335 mg/1 Apr. 22-30. 
Hardness: Maxinum, 765 mg/1 Jan, 1-18, 26-31; minimum, 190 mg/1 Apr. 22-30.

Period of record:
Dissolved solids: Maximum, 3,980 mg/1 Mar. 16-17, 1969; minimum, 243 mg/1 June 14-30, 1965.

CHEMICAL ANALYSES, OCTOBER 1968 TO JUNE 1969

DATE

OCT.
01-31

NOV.

DEC.
01-31

JAN.
01-18
19-25

FEB.
01-09

12-13
14...

MAR.

12...

APR.
01-17
18-21
22-30

MAY
01-31

JUNE
01-07
08-10

NOV.
12. . .

JAN.

APR.
25...

MEAN

CHARGE
(CFS)

3532

41B8

4166
4529

2961

2625
3340

3970

7480

13490

11380
10500

A 3810

A 17600

MAG- 
CAL- NE- BICAR-

(SI02I (CA) (MG) (NA) (HC03)
(MG/L) (MG/L) (MG/L) (MG/L) (MG/L)

228

188

384
178

183

165
206

480

151

127

133
118

ANALYSES OF ADDITIONAL SAMPLES

11 110 51 132 206

8.8 46 15 33 134

(S04)
(MG/L)

550

295

652
322

267

252
430

1440

162

122

180
134

425

278

97

CHLO-

(CL)
(MG/L)

120

85

150
92

98

90
158

838

825
86

49
28

34

45
37

125

24

(N03)
(MG/L)

_

__

__
--

 

_
"

"

--

_
_
--

 

--
--

8.1

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: Maximum, 1,080 mg/1 Jan. 3-5, 1965; minimum, 150 mg/1 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

Records of discharge are given for Colorado River near Colorado-Utah State line (station 09163500). Minimum 
observed during period: Dissolved solids, 310 mg/1, and hardness, 176 mg/1 Apr. 25.

CHEMICAL ANALYSES, OCTOBER 1968 TO JUNE 1969

DIS­ 

SOLVED DIS- DIS- NON- SODIUM SPECI- 
ORTHO SOLIDS SOLVED SOLVED CAR- AD- FIC 
PHOS- (RESI- SOLIDS SOLIDS HARD- 80NATE SORP- COND- 
PHATE DUE AT (TONS (TONS NESS HARD- TIDN UCTANCE PH 
(P04) 180 C) PER PER (CAiMG) NESS RATIO (MICRO- 

DATE (MG/L) (MG/L) AC-FT) DAY) (MG/L) (MG/L) MHOS) (UNITS)

OCT.

NOV. 
01-30 -- 1010 1.37 11900 478 306 3*1 1440 7.7

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

FES.

10-11 -- 1060 1.44 7130 505 328 2.4 1520 8.1 
12-13 -- 692 .94 4910 320 185 2.3 1050 8.1 
14... -- 1070 1.46 9650 470 301 3.4 1530 8.2 
15-28 -- 827 1.12 8440 364 215 2.8 1220 8.0 

MAR.

12*.  -- 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.

18-21 -- 464 .63 9370 230 106 1.7 689 7.8 
22-30 -- 335 .46 12000 190 79 1,1 514 7.9

MAY 
01-31 -- 359 .49 13100 198 94 1.2 546 7.7
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 UF ADDITIONAL SAMPLES

NOV.
12... .02 1010 1.32 10400 485 316 2.6 1420 7.9 

JAN.
21... .10 705 .96 8150 334 195 2.4 1060 7.5 

APR.
?5... .08 MO .42 14700 176 66 1.1 470 7.6



COLORADO RIVER MAIN STEM 

09163530 COLORADO RIVER BELOW COLORADO-UTAH STATE LINE Continued

2
3

6
7
8

10

13
14

16
17
18
19
20

24
25

26

157"       1'17Q

1571 14:'l       1011,
I'-l'i 141"   277U   1031)
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501
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COLORADO RIVER MAIN STEM 

09163530 COLORADO RIVER BELOW COLORADO-UTAH STATE LINE Continued

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

7

10

12 
13
14

16 
17 
18 
19 
20

21 
22

24

VG.

15.0

14.0

14.0 

15.0

14.0 
14.0 
15.0 
14.0

14.0 
14.0

14.0

14.0

07.0

06.0 
07.0

05.0

05.0 
06.0 
06.0

06.0 
06.0

05.0

--

03.0 
02.0 
02.0

03.0 
03.0 
02.0 
01.0 
01.0

02.0

--

01

01

03

03

.0

.0

.0 

.0

05.0

02.0 07.0

03.0 08.0 
09.0 

02.0 09.0

03.0 09.0 
10.0 

03.0 10.0 
10.0 

04.0 10.0

10.0 
04.0 10.0

05.0 10.0

APR

14.0

15.0

15.0 

14.0

14.0 
15.0 
15.0 
15.0

14.0 
14.0

14.0

14.0

15.0

15.0

15.0 
15.0 
16.0

15.0 
16.0 
16.0

16.0

16.0 
16.0

15.0

15.0

JUN JUL AU6 SEP

6.0

6.0

6.0 
6.0 
5.0

5.0 
2.0 
6.0 
6.0 
6.0

..



48 DOLORES RIVER BASIN

09180000 DOLORES RIVER NEAR CISCO, UTAH

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

DRAINAGE AREA. 4,580 sq mi, approximately. 
PERIOD 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/1 Sept. 12-15; minimum, 149 mg/1 Apr. 14-30.
S| 
Wiiter temperatures: Maximum, 28.0°C Aug. 5; minimum, freezing point on

MEAN CAL- 
OIS- SILICA CIUM 

CHARGE (SI02I (CAI

SODIUM 
PLUS

MAG- PO- PD-

SIUP SODIUM SIUM SIUM

many day

BDNATE

s during

BONATE

December to

SULFATE

OCT.
01-08
09-11
12-18
19-23
24-31

NOV.

D
22-30
EC.
01-20

JAN.

F

M

A

"

01-25
26-31
E8.
01-03
04-08 
09-22
23-28
AR  
01-08
09-20
21-31
PR.
01-06
07-08
09-13
14-30
AY

JUNE

J

A

S

WTD.
T

HTD
TC

01-09
10-12
13-16
17-19 
20-30
ULY
01-08
09-12
13-22
23-26
27-28
29-31
UG.
01-13
14-17
18-19
20-26
27-29
30...
31...
EPT.
01-11
12-15 
16-18
19-24
25-30

AVG.
ME
AVG.

NS

71
86

102
120
119

135 
118

99 
101

152
308

195
190 
192
180

178
170
280

1222
2575
3654
4518

2735

1786
1473
996
932 
941

792
433
588
872
462
356

197
152
127
215
177
255
624

177
404 
307
279
170

 

796

PER DAY

1320
1770
1010
1020
883

1010

1120 
861

689
478

606
1080

e)12

628
896
426

195
98
34
17

27
38
71
93 
87

99
202
225

      79
83

155

354
740
391
542
43
88

175

278

174
156
298

126

509

272

12B
192
138
110
116

140

156
172

170
163

22
168

144

149
147
184

186
172
147
125

111
109
49

119 
93

97
104
126
154
174
127

128
110
153
180
198
221
221

166

180
219
158

130

144

279

0
0
0
0
0

0

0

0
0

0
0

0

0
0
0

0
0
0
0

0
0
0

0

0
0
0
0
0
0

0
0
0
0
0
0
0

0

0
0
0

0

0

0

1080
1480
1070
713
582

571

593

345
37B

488

Febrv

IDE

810
280
280
550
410

490

650
280

080
725

988
460 1660

422 1450

412
600
390

250
131
78
51

68
80
168

173

151
158
285
342
181
425

423
650
437
522
BO

188
461

967

538
375
504

151

413

324

950
280
588

265
128
40
21

36
50

115

128

118
310
320
75

100
212

475
1010
610
725
55

128
250

»00

180
148
375

179

740

384



DOLORES RIVER BASIN 

09180000 DOLORES RIVER NEAR CISCO, UTAH Continued

Period of record:
Dissolved solids (1953-69): Maximum, 8,220 mg/1 Mar. 4, 1964; minimum, 200 mg/1 June 1-10, 1957,

May 1-31, 1958.
Hardness (1953-69): Maximum, 1,900 mg/1 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.
ter temperatures (1951-59, 1968-69): Maximum, 29.5°C Aug. 14, 1958; minimum, free 
during winter periods.

nimum observed during water year: Hardness, 148 mg/1 Apr. 14.

DIS­ 
SOLVED OIS- OIS- NON- SODIUM

HTD
I

HTD
T

FLUO- (RESI- SO

(F) (N03I 180 Cl P

OCT.

09-11   *.5 5210

>40V.

DEC.

21-31   21 2850
JAN.

FEB.

MAR.

21-31   27 1700
APR.
01-06   1* 1010
07-08   6.B 550
09-13 ~ 3.2 322
1*-30   1.5 22*

1AY
01-31   1.2 2**

JUNE
01-09   1.* 255

JULY
01-08   10 *65
09-12   9.6 80*

23-26   10 781

AUG.
01-13   23 1530
1*-17   3* 2610
18-19   25 1800

27-29   .0 *30
30...   11 7*8

SEPT.
01-11   12 20*0 i
12-15   2.0 2590 2
16-18   22 1270

. AVG.   7.2 61*
IME
. AVG.   20 1850 <
3NS

.31 1290 «82 331 8.5

.37 3330 37« 221 *.*

.75 3820 251 HO 2.7

.** 3180 187 66 1.1

.30 2730 1*9 *6 .6

.33 1800 152 51 .8

.35 1230 155 6* . )

.63 99* 196 116 3.1

.09 9*0 256 171 5.5

.06 18*0 *2* 298 1.7

.55 1070 610 520 13

.58 205 230 68 1.2

.02 515 375 19* 2.0

.52 2830 1070 888 6.0

.73 1050 600 *52 3.1

.86 1320 2*6 139

.67   500 382 9.0

SPECI­ 
FIC

MHOS)

5210

3760
5190

3760

2730

1600
91*
525
351

389

*21
506

901

788
1380

1100
9*0

*020

3160
737

1110

2630
3*70
1770

996

3030

PH

(UNITS)

7.3
7.6
7.5
7.5
7.*

7.6
7.6

7.5
7.*

7.5
7.7

7.*
7.5
7.7
7.5

7.9
7.9
B.O

7.9
7.8
8.0
7.9

7.7

7.6
7.2
7.5
7.*
7.3

7.0
7.0
7.2
7.3
7.*
7.*

8.1
8.0

B.O
.9
.6
.6

.*

.6

.6

.6

.7

7.7

7.6

PER DAY   15



DOLORES RIVER BASIN 

09180000 DOLORES RIVER NEAR CISCO, UTAH Continued

CHEMICAL ANALYSES, WATER Y6AR OCTOBER 1966 TO SEPTEMBER 1969

SODIUM
PLUS

MAG- PC- PO-
CAL- NE- TAS- TAS- BICAR- CAR- CHLO- 

SILICA CIUM SIUM SODIUM SIUM SIUM BUNATE BONATE SULFATE RIDE 
(SI02I (CA) CMGI (NAI (K) CNA»K) (HCU3) (C03I IS04) CCLI

IPI^/LJ ir"^/LJ Irlj/L) (MG/LI CMG/L) (MG/L) C MG/LI CMG/L) CMG/L)

NOV.
16... A 125 5.9 132 72 574 29   148 

JAN.
29... A 303 6.1 98 55 302 17   168 

APR.
14... .A4860 5.9 43 10 23 3.7   124 

JULY
24... A 750 5.9 78 17 44 4.3   112

A DISCHARGE AT TIME OF SAMPLING.

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 7050   5460 4320 3610   1670 357 341 701 1900 2250

5   5410 5880 4370 6160 3640     442 802 2460 2500

6 7830 5270 5590 4280 4680 --     448 747 2430 2500
7 6070 4790   4060 6500 3890 850 352   809 2330 2610

7510   6700 4040 3600 4910 541   506   2660 2850

5640   6520     5440 418 446 709   2470
5190 5230 5770   3490 4760 383 403   --   3910
4840 5030 5710 3960       421   1800 3560 3030

4630 4530 5560 3930 3360 4310 422 422 955 1790   1590
	4200   3710 3510 4210 379   1080 1730 4470 1730

5110 4150       3990 362 465 1220 1690 3170 1990

5280   4620 3830 4640   310 370     3490 1450
6230 4730   5740 2860       885 2830 1650

4900   5450     2850 323 334 922 1280   2030

5010   5060 3340   2460 316 355 993 1140 2620 2050
5150 5020 4130 3140   2500 317 369 964 751
5130 5220 4290 2760 -- 2630 356 359 1050 1130 -- 1950
5480 5030 4640     2750 379 351 651 1380 73T 2460
5590 5170 4270 2710   3060 366 327 794 1670 1110 2460

5020         633 388 721     2300



DOLORES RIVER BASIN 

09180000 DOLORES RIVER NEAR CISCO, UTAH Continued

NOV.
18...

JAN.
29...

APR.
14...

JULY
24...

MONTH 1 Z

NOVEMBER.   10

JULY..... 22 22

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DIS­
SOLVED DIS- DtS- NON- SODIUM SPEC1-

FLUO- [RES I- SOLIDS SOLIDS HARD- BONATE SORP- COND-
RIDE NITRATE DUE AT (TONS (TONS NESS HARD- TION UCTANCE

.5 3* 2420 3.18 817 625 504 10 384D

.6 18 14BC 2.01 1210 470 332 6.1 2360

.3 2.3 252 .34 3310 148 46 .8 384

.4 6.6 468 .64 948 264 172 1.2 702

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

DAY

    21 21 21 22 23     24     25 24 25 24   24   23   23 25 25 26 25 25

PH

(UNITS!

7.5

7.2

7.3

7.7

AVER

11  
1   7

17 17 15

26 27

19   20



COLORADO RIVER MAIN STEM

LOCATION. Lat 38°48'40", long 109°17'35", in NHjNWj sec.17, T. 23, S. , R, 24 E. , Grand County, at gaging statlor 
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.  1968-69:
Dissolved solids: Maximum, 1,250 mg/1 Oct. 1-9, Aug. 29-31; minimum, 320 mg/1 Apr. 21-30. 
Hardness: Maximum, 618 mg/1 Aug. 29-31; minimum, 185 mg/1 Apr. 21-30.

February.
Sediment concentrations: Maximum

OIS- SILICA CIUM
CHARGt (SI02) ICA)

OCT.
01-09
10-24
25-jl

NOV.
01-09
06-13

otc.
01-21

JAN.
01-21
22-31

Ffci).
01-05
06-16
17-28

MAK.
01-10
11... 
U-19
20-^1

APR.
01-11
12-^0 I
21-30 1

MAY
01-20 1
21-31 I

JUNt
01-03 1
04-12 1
U-17
18-26 1
27-30 I

JULY
01-06 1
C7-10
11-13
14-il

AUu.
01-03
04-06
07-15
16-18
19-21
22-28
^9-31

SEPT.
01-14 
15-H
20-30

318
753
060

470

8.6 34
1 34
9.5 34

0 15
824 10 12

daily, 13,000 mg/1

MAG­
NE­ 

SIUM SODIUM
(MG) INA)

64
47
55

48
46

Mar. 11; minimum

June 25; minimum d

SODIUM
PLUS

PO- PU-

SIUM SIUM
IK) INA+K)

174
183
183

138
147

daily, 456 Dicromh

aily, 11 mg/1 Jan.

BUNATE
IHC03I

180
204
208

136
180

BONATE
IC03I

0
0
0

0
0

os Apr. 26
uring Dece

11.

SULFATE
(S04I

579
510
512

437
402

CHLO-
RIOE
(CLI

158
158
175

150
152

U7 12 91

9U8
7P3

418
882
858

1 85
2 BO

1 83
1 109
1 83

869 11 75
760 9.3 f-
8S2 10
362

636
620
770

200
630

200
040
920
110
420

030
438
720
820

053
113
744
920
750
906
587

674 
238
373

0

I
2
0

7.6
6.2

8. I
a. a
0
i
l

i
G
0
1

5
4
3
8
5
5
2

3

n

1
2

4
1
1

8
3

6
6
0
7
7

fj
8
9
g

8
3
3
0
0
3
0

2 
2
7

TIMt 
IU. AVI,. 6574 11 93

12... A 3690 10 110
UEL.
U6... A 4100

JAN.
1 81

38

34
33

35
46
36

32
63 
24
31

29
18
14

19
15

17
21
33
24
22

19
24
32
49

46
47
51
46
36
49
54

54 
53
46

36

525 

ANALYSES OF ADDIT

56 174

43 145

136

118
115

122
182
113

113

117
111

75
49
33

31
28

34
47
50
54
40

48
49
70
90

25
29
30
14
80
46
46

17
12

107

IONAL SAMPLES

6.6

6.2

184

180
185

177
214
186

170

166
170

184
162
147

150
130

133
149
172
161
147

145
142
152
178

182
198
171
193
175
202
202

216
209

177

208

180

Ftu.

0
0

0
0

0
0
0

0

0
0

0
0
0

0
0

0
0
0
0
0

0
0
0
0

0
0
0
0
0
0
0

0
0

0

0

0

0

301
290

265
277

278
4CO
285

262

263
252

204
138
94

117
106

126
164
220
210
171

171
183
218
325

450
440
500
432
312
562
562

470
430

312

445

318

280

AHK.
15... A13300

JULY
03... A1160C

8.2 56

8.5 69

16 38

20 50

3.3

3.0

157

138

0

0

110

174

148
140

126
100

124
182
106

106

108
98

70
42
26

30
26

29
41
50
38
32

37
45
72
75

95
110
112
88
71
128
128

90
90

100

192

165

148

251

34

46

A DISCHARGE AT TIME OF SAMPLING.



COLORADO RIVER MAIN STEM 

09180500 COLORADO RIVER NEAR CISCO, UTAH Continued

EXTREMES.  1968-69: Continued

Period of record: 
Dissolved solids (1928-52, 1953-69): Maximum, 2,670 mg/1 Aug. 11-20, 1940; 

1933, July 1-10, 1957. 
Hardness (1923-35, 1943-52, 1953-69): Maximum, 1,090 mg/1 Sept. 1-10, 1934 

1952.

Water temperatures (1949-52, 1953-59, 1964-69): Maximum, 
many days during winter periods. 

Sediment concentrations: Maximum daily, 69,000 mg/1 Oct.

FLUG-
mot

I Fl 
U«TF IMG/L)

UCT.

10-24 
25-31

01-05

14-30 
DEC. 
PI-21 
22-31 

JAN. 
-H-21 

22-31 
FEB. 
01-05 
06-16 
17-73 

MAR. 
Cl-10 
11... 
12-19 
2^-31 

APR. 
01-11 
12-20 
21-30 

MAY 
01-20 
21-31 

JUNE 
01-03 
04-12 
13-17 
18-26 
27-30 

JULY 
01-16 
T7-10 
11-13 
14-31 

AUG. 
01-03 
04-06 
17-15 
10-13 
19-21 
22-2B

SEPT. 
01-14 
15-19
20-30

»|TL). AVI,.
r [ME

Mlti. AVI,.
IONS 

PCK DAY

NUV. 
12. .. .9 

DEC. 
C6... 1.0 

JAM. 
14... .8 

FEB. 
10... .5 

APR. 
15... .3 

JULY 
03.. . .3

M[TRATfc 
INU3) 
IMG/L 1

h.5 
7.8

7.8 
7.2 
6.7

7.8 
7.9

5.4 
5.8

7.4
10 
5.6

6.2 
11 

5.3 
l.i

4. 1) 
3.7 
3.1

1.7 
1.7

.7 
1.3 
5.T 
3.5

1.2 
2.3 
2.9 
4.7

5.4 
5.0 
5.4 
4.B 
1.6 
3. 3 
5.2

R.4 
B.8 
3.4

4.2 

5.4 

75

9.3

9.1 

13 

2.0 

6.7

DIS­ 
SOLVED 
SOLIDS

DUE AT 
180 Cl

170
200

853 
816

792 
739

1090 
761

720 
1180 

718 
678

585 
426

335

360 
452 
583 
537

430
588

984 
1040 
1130

1161

1040 
978

631 

790

788

378

CIS- DIS­ 
SOLVED SOLVED

(TONS (TCNS 
PER PER

1.63 9910

1.11 8540

1.08 8530 
1.01 9380

1.48 8480

.98 7520 
1.60 12000 

.98 7530

.80 12100 

.58 13400

.49 14800 

.61 135CO 

.79 14000 

.73 19000

.65 12200 

.80 12300

.34 10BOO

.58 9100

.41 12000 

.33 11500

 ?6 11200 

1.12

LYSES OF ADDITIONAL

1.07 8980

.51 13600

minimum

29.5°C July 29, 1966; mini 

27, 1951; minimum daily, 4

NDN- 
CAR-

NESS HARO- 
(CA.MG) NtSS

560 389

366 222

350 202 
336 184

460 285

320 181 
470 334 
319 182

302 151 
228 95

208 99 
250 28 
336 95 
290 5B

267 51
303 78

484 335

560 3B8

504 333 

319 183 

382 236

SAMPLES

33B 195

208 79

SOD I UM 
AD-

TION 
RATIO

3.4

3.0

2.7 
2.7

2.8 
3.7

2.8 
4.5 
2.8 
2.B

1.9 
1.4

.9

1.0 
1.3 
1.2 
1.4 
1.2

1.3 
1.7

2.5

2.7

2.2 

2.3

3.1

1.1 

1.4

202 mg/1 June 11-20, 

, 131 mg/1 June 11-20,

num, freezing point on

mg/1 Aug. 22, 1960. 
Aug. 22, 1960.

SPECI­ 
FIC

UCTANCE 
[MICRO- 

MHOS)

1710

1210

1190 
1110

1180 
1580

1080 
1860 
1080 
1020

883 
655

503

553 
689 
848 
776 
676

733 
883

1350

1560

1350 

924

1140

1220

567 

712

(UNITS)

7.7 
7.7 
7.8

7.7 
7.6 
7.7

7.6

7.6 
7.9

7.5 
7.7 
7.7

7.6 
7.6 
7.6 
7.6

7.5
7.8 
7.8

7.4 
7.5

7.8 
7.8 
7.8 
7.7 
7.8

6.9 
6.7 
6.8 
7.1

7.8 
8.1
8.0 
8.1 
8.1 
8.0 
7.9

7.9 
8.1 
8.1

7.6 

7.7

7.8

7.6 

7.7 

7.5 

6.6



COLORADO RIVER MAIN STEM 

09180500 COLORADO RIVER NEAR CISCO, UTAH Continued

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

1
2

4 
5

6
7

9
10

13

17 
18

20 

21

24 

26

31

1650

1780

 

1650

1680 

1670

1610

1800

1420 
1350

1510

1290

1290 

1270

1280

1310 
1280

1310

1310

1180

1230

1170

1200

1180 
1210

1190 

1140

1140

1100 

1160

1110 1030 519 514

1040   504 

10 10 473 52

987   50

717

700 892

1010

889 1010 
788 1080

709

896 1070 

685 1100

1320

AUG

1500

1580

1440

1450

1440 
1180

1010 

1240

1570

1710

SEP 

1680

1610

1513

 

1400

1400 
1450

1380

1370 
1370

1303 

1480

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

1234567 9 10 11 12 13 14 15 28 29 30 31

11 11 10 11

JANUARY.. 
FEBRUARY. 
MARCH....

APRIL.... 
 M^y......
JUNE.....

0   0000000000   00000   0000     033   I 1
0 I 1 I 1 2 3   4 4 4 4   4  ) 4 5   4 4 5 5 5 5              
        7   6   6 5 5 5 4 4   8 8 9   9 10 3   8 8 9 9 11 12 14 14

12 14 12 14 11 9 10 9 8 12 12 9 9 10 12 12

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



COLOKADO RIVER MAIN STEM 

OS180500 COLORADO RIVER NEAR CISCO, UTAH Continued

DAILY S'JSIVNL'EU ISDUCNTt WATF* YEAR UC

QCTU.ER NQVEMSEK

MEAN MEAN
MEAN LONChM- MEAN CONCFN-

DISI'MARGE TRATio'j ur >   DISCHARGE TRATION 
( :FSI (MS/I) (TO'isi (ci-<;i (MC/U

'   _) 70 59i 3:, 3 l'3s
3 t lG 54 466 474':  >9-.
3. 50 to 404 <<-J50 ' . 1
3'tOO 30 JO 2770( '.(-SO «40
ivuO 300H 2.1000 A'" 00 46 J

33.JO 340 3C5,' 4550 330
3-110 si 7?., 4100 -U
33.0 102 9. 3b. j 32
"" ...0 ItS 153 1 36. 0 r)'
^HO 236 2450 33:0 7fi

I'-. -,Q 3? r. 4240 36 0 S'l
MbO 306 337" If i 2
3S)P 2-9 235.0 37 ? 5
37' '0 1>.& Itrj.i H]. 0 IB
3t>10 1' 0 1473 47' 0 2t,3

'700 13* 13.-E "iBr.! ^,1
'.?00 219 21' i 4550 I/?

 70 302 2%",: 46 .0 131
'-"00 2i9 rt 0 'o-io IS?
Vi 60 !36 13 ;: ' 3-JO 1 r.

^60 127 11   i,r O 1'. 3
3( SO L" 12..' 4. .'0 106
5 .50 137 1 '. :i 4- J 1.0
i .00 t!S 1 !. '> 4S .0 1 ',5
t'^Q )", 11- 4j 3 1'4

<I980 1- 3 <-'i ( -'-S7D If. 4
:; 'jj L -'i VT->; 4-00   7
J-.:-)0 112 <50f 4' r'0 'ib
3010  "; -.'..' 4 t i b.'
"320 ? i2 11" 4" 0 37
.940 1.1'

10/5bO - lOKZn l?i»'aO

ANUARr FEBRU4RV

 "E4N MEAN
MEAN CONCEN- MEAN CONCEM-

D1SCH4RGE T 1 '.I ' UN LTAP DISCHARGE TRA1IOM
(crsi C.L,/I ; (f >.* i <ci <;i (MG/L i

3820 i-i 10 3 jO 119
3670 !,< i' l;f.O ' H
3550 ^6 ^ ) 3;-,o ' 3
3670 13 . '0 !.'
3670 2 '( j, J.'/O 50

35aO 7P . 3 ^/'.O 62
3630 9'. ' -:l 2600 62
3740 11 Tie 2taQ 6*3
4040 1,1 fj~u 2 fro 76
3850 3* 35i 2b30 59

375C H ill 2450 47
3850 113 llfO 2500 47
4050 7b 831 2780 1 50
4240 ',0 45 1 140 3 50
43dO 257 3040 780 84

4670 »H 52 fQ 080 58
-' 670 '-' 0 O'jO 4SO 68
4360 2',l 3ri 460 72
43-.0 'SO 93C 400 76
4140 214 3'JO 260 60

4140 148 650 4?00 77
4690 1'20 2 500 4120 90
4950 "f? 1 100 4100 64
4420 (.45 700 4040 26
3S80 403 220 3290 46

1700 161 6"0 2870 21
5160 1570 2 900 3090 32
6550 ib'jC 5 400 2980 27
5180 i ICO 2 ?'!G
4480 560 770
4020 259 810

JECEM3ER

WE N
MEAN CONCEV-

(TCt.SI (CFSI (MG/L)

16'-tO 4160 67
3190 4180 75

10600 45=10 S3
5520 42BO 74
5960 4?60 112

3930 -.240 66
23tO -220 73
1..10 rl'20 70
9",6 -;ao n
631 4080 86

535 4Z20 197
522 4/80 129
 -.i9 4/40 61

15bO 4SOO 66
2oOO 31380 53

3120 3880 46
2if:0 3920 65
11190 4080 84
1^00 3980 79
If.OO 3740 73

1900 3'!40 68
1260 3600 63
1<.40 3300 57
1660 -(800 74
1340 3920 25

1310 4080 58
1180 4240 91
987 4060 87
713 3380 157

L020 3960 6B
3920 127

71633 _5220

MARCH

MEAN
MEAN CONCEN-

LDAO DISCHARGE TRAIION
(TONSI (CFS) (MG/L)

1HBO 750 17
1010 400 56
843 180 177
649 240 183
317 180 1«6

3tj3 100 158
435 120 162
518 040 142
568 960 121
396 800 90

311 760 92
317 840 77

1160D 840 91
25900 780 83
8000 820 80

5050 800 78
9290 860 98
6890 000 11
447D 120 94
4140 530 77

3140 300 1 30
2110 100 07
1S20 360 94
1370 440 80
409 340 83

163 080 84
267 100 87
217 180 63

400 86
530 87
990 59

LOAD 
(TONS)

753
846
982
855

1290

756
832
793
869
947

2240
1490
698
731
555

482
681
925
849
737

723
612
509
759
26?

639
1040
954

1640
727

1340

27530

LOAO
(TONS)

126
514

2000
2090
2100

1750
1800
1550
1290
923

934
798
943
847
825

800
020
280
500
500

1 000
830
990
750
490

130
070
100
590
960
8880

TOTAL 130790



COLORADO RIVER MAIN STEM 

09180500 COLORADO RIVER NEAR CISCO, UTAH Continued

1
2 
3 
4 
5

6 
7 
8 
9 

10

It
12 
13 
H 
15

16 
17 
18 
19 
20

21 
22

MEAN 
DISCHARGE

5470 
6040 
6640

6840

7320 
3630 
9640

8420

9750 
11400 
300C 
2800 
3200

2600 
0800 
9970 
9800 
10200

12400 
15500

APRIL

MEAN 
CONCEN­ 
TRATION

977

2090

2870

3260
4680 
5380

3230

3840 
4090 
3990 
3470 
3400

5S80 
2740 
3010 
2340 
2470

3580 
4660

MEAN 
LCAO DISCHARGE

14400

37500

53000

64400 
109000 
153000

73400

101000 
126000 
140000 
120000 
121000

200000 
79900 
81000 
61900 
68000

120000 
195000

25 22200 5310 318000

27 
28 
29 
30 
31

TOTAL

1 
2 
3 
4 
5

6 
7 
8 
9 

10

11 
12 
13 
14 
15

16 
17
18 
19 
20

21

24 
25

26 
27 
28 
21 
30 
31

TOTAL

TOTAL 
TOTAL

18700 
15500 
1J400 
14100

360070

MEAN

13900 
12800 
11600 
11300 
11400

11200 
10500 
9610 
9060 
8580

8110 
7750 
7300 
6640 
6150

5830 
5710 
5580 
5580 
6290

6960

6040 
5760

5970 
5360 
4920 
4360 
4440 
4340

237870

DISCHARGE 
LOAD FOR

3110 
2200 
1660 
1840

JULY

MEAN
CONCEN-

1270 
652 
530 
690 
616

587 
760 
472 
382
371

360 
249 
229 
226 
223

196 
310 
190 
196 
795

1280

1660

2110 
1520 
572 
416

157000 
92100 
60100 
70000

(CFS) 

3500

5800

7100

6300 
5500 
5400

3100

3300 
5000 
5900 
5800 
5200

5500 
4900 
4300 
5400 
6000

7200
8400 
9000

6400 
7800 
8600 
7500 
7000

MEAN

47700 4200 
22500 4080 
16600 3R80 
21100 3400 
190CO 3050

17800 2890 
21500 2630 
12200 2550 
9340 2750 
8590 2720

7880 2650 
5210 2700 
4510 2850 
4050 2850 
3700 3000

3090 2960 
4780 4060 
2860 4740 
2950 4740 
13500 3460

24100 3050

27100 2960

22000 2680 
7600 2550 
4900 2470

MAY

tEAN 
CONCEN­ 
TRATION 
(MG/LI

1420 
1470 
2020 
2140 
212"

1700 
1430 
1320 
1160 
1300

1200 
1110 
1550 
1220 
1330

1050 
945 
842 
1190 
1340

175C 
1B50 
1660

966 
982 
1290 
1190

1020

AUGUST

MEAN 
CONC EN-

173 
173 
296

241 
119 
103 
98

47

66 
83 
99

315 
°35

985

650 
1420

385

900 
700 

4610

522160 100310

FOR YEAR (CFS-OAYS) 
YEAR (TONS)

(TONS)

51800 1 
57200 1 
36200 1 

100000 1 
97900 1

74800 1 
59800 1 
54900 
44500 1 
46000 1

43100 
45000 
66500 
52000 
54600

43900 
33000 
32500 
49500 
57900

81300 
91900 
85200

425CO 
43500 
62000 
59800

MEAN

(f.FSI

6700 
5100 
3100 
1400 
0700

0600 
1200 
1700 
1600 
1100

0800 
0300 
9550 
8530 
8240

3470 
9800 
1100 
1900 
2200

1500 
0900 
1100

6900

0100 
7400 
5500 
4200

46800 

1852900 368590

MEAN
man DISCHARGE
(TONS* (CFSI

1860 
1590 
2'40

1380 
845 
709 
728

336

508

802

3450 
12000

9200

5350 
11500

3080

6510 
4820 
35700

3310 
3160 
3180

3480 
3500 
3500 
3440

4060

4020

4460

4260

4100

4200 
4900

4780

4240 
4120 
3980 
3840

JUNE

MEAN 
CONCEN-

(MG/L 1

887 
736 
636 
647 
571

571
618 
665 
582 
500

514 
485 
438 
339 
375

5 8 
11 0 
11 0 
14 0 
10 0

699 
476 
667

13000

11200 
1750 
1400 
1050

SEPTEMBER

HE AN 
CONCEN­ 
TRATION 
(MG/LI

1900 
1550 
1020

413 
309 
304 
280

2200

950

2800

885 
695 
750

800 
3200

1210 
694

381 
312 
243 
194 
168

297973 120970

LDAO 
(TONS!

40000 
30000 
22500 
19900 
16500

16400 
18700 
21000 
18200 
15000

15000 
13500 
11300 
B960 
8340

13000 
29900 
35100 
46600 
34900

21700 
14000 
20000

593000

608000 
82200 
58600 
40300

2065000

LOAD 
(TONS)

40500 
17000 
13200 
8760

3880 
2920 
2870 
2600

24100

10300

33700

10200 
7960 
8300

9070 
42300

15600 
8530

4460 
3570 
2700 
2080 
1740

501040

2399500 
9391043



COLORADO RIVER MAIN STEM 

09180500 COLORADO RIVER NEAR CISCO, UTAH Continued

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(METHODS OF ANALYSIS: 8, SOTTCM WITHDRAWAL TUBE; c, CHEMICALLY DISPERSED; N. IN NATIVE WATER; t, PIPET;

V, VISUAL ACCUMULATION TU8E; W, IN DISTILLED HATER)

WATER PARTICLE SIZE
TEM- SUSPENDED METHOD
PERA- CONCEN- SEDIMENT PERCENT FINER THAN THE SIZE (IN MILLIMETERS) INDICATED OF

OCT 4 1968 
NUV 2. ....

Ha 0.....

MAR 0... . .

JUN 9. ....

JUN 25..... 
JUL 3... . .

stc u.....

300 13 3690

210 2 2510 

345 4 376O

730 14 8100 
135 21 1600

300 18 4060

59 653 
40 456 
47 319

87 883

14700 7180CO 
281 8800

605 6630

ANALY

20 3, - - - 92 97 100 - - - VPWC

44 52       88 98 99 100     VPWC

39 50   T2   93 98 100       VPWC 
20 28       89 100         VPWC

30 40   65   98 100         VPWC



GREEN RIVER BASIN 

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

ways 187 and 189, 100 ft downstream from gaging station, 3 miles upst 
north of Daniel.

DRAINAGE AREA.  468 sij mi (at gaging station).

PERIOD OF RECORD.  Chemical analyses: Hay 1962 to September 1964, Octobe 
Water temperatures: Hay 1962 to September 1964.

TI«F 
DATE

OCT. 
15... 132 1- 

MOV. 
13... 1215 

EEC. 
19... 1140 

JAN. 
11... lt- r l 

FfcB. 
13... 114* 

MAR. 
?3... 1340 

"AY

JUNE 
'?... 143^ 

JULY
J 3 . . . 1 C 1 <~ 

AUG. 
' ?... 121' 
23... 133' 

SEPT. 
24... 1155

FLUO-

OCT. 
15. .. .3

NCV. 
13.. . .4 

DEC. 
19... .2 

JAN.
11... .4 

FFH. 
13... .6

JUNF 
f3... .2 

JULY 
"3... .2 

AUG. 
r 7. . . .? 
28. .. .2 

SEPT. 
24... .2

MAG- 
TCTAL CAL- NF-

41' 4.C 9C 55 14 2.7 

!«5 8.2 220 75 in 3.7 

125 6.3 6C 84 16 4.1 

14^ 7.8 1C 95 19 4.0 

116 a.* 26-, 90 13 3.5

1280 3.1 50 35 6.1 2. n 

I'j2~- 3.2 SC 24 4.9 1.5

65H 3.1 5C 31 5.2 1.4 
4^0 1.9   1) 7.7 1.8

?36 2.7 5C 54 11 2.9

CIS- 
SCLVEC BIS- CIS-

<su" CF SPLITS SOLIDS HARD- 8

.2 1C 351 .5P 114 27°

.2 n 9B .14 275 BC 

.2 1J 1^6 .16 206 99

ream from Beaver Creek, and 12 miles 

r 1967 to September 1969.

PO- 
TAS- B1CAR- CAR- CHIO-

.9 113 0 99 1.9 

l.C 146 0 147 1.8 

2.1 159 0 152 .6 

1.4 157 * 0 165 .9 

1.5 146 0 161 .0

.7 96 0 37 1.8 

.5 61 C 30 3.2

.6 74 0 30 .7 

.8 6B 0 68 .5

1.2 98 2 98 2.B

NON- SODIUM SPECI- 
CAR- AD- FIC 
ONATE SORP- COND-

MG/LI KHOS) (UMTSI IOEG C)

158 .1 53? 7.7 0

30 .1 17C 7.9 12 

3B .1 207 8.0 15

.1 0 223 .30 143 180 96 .1 359 B.4 12

SPECI­ 
FIC 

COND- OIS- 
01 S- UCTANCE PH SOLVED 

TINE CHARGE CMCRCl- OXYGEN 
DATE, (CFSI MHOS! (UNITS! (KG/LI

AUG. 
29... 133C 406 245 8.7 8.7 

SEPT. 
24... 1155 236 365 8.5 8.8

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

TFP- SUSPENDED 
PbRA- CONCFN- SEDIMFNT 
TUP" DISCHARGE TRATION DISCHARGE

3, 1969 1430 12.5



GREEN RIVER BASIN 

09192600 GREEN RIVER NEAR BIG PINKY, WYO.

LOCATION. Lat 42°34'14", long 109°56'58", in NEjNEjNEj sec.21, T. 30 N. , H.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).

OATt 

T.
4. . .
v.
9. . .
C.
j...
N.

3...
R.
5...
R.
1...
Y
9. . .
NE
7...
LY
2. ..
G.

C4. . .
EPT.
05...

U E
? ...
U Y
1 ...
U .

? T.
C ...

TIME CHARGE

0«2: 325

1515 23"

140 r lQ r.

120: 203

1720 194

173C 2C9

1200 232.:

12<"0 17^

1531 596

1815 604

U45 255

FLUD- 
KIDF NITRATE
(Fl (N03I

.3 .1

.3 .1

.3 . 1

.4 1.4

.3 .5

.3 .3

.2 .2

.2 .1

.2 .2

(SIC2I

4.8

11

6.5

8.1

9.6

10

6.0

7.;

5.0

2.1

7.6

BOOON
(HI

20

1C

3n

2:

1C

7C

3,1

10

1C

TCTAL

IFEI

110

 

2K

2 40

C

210

2"C

14C

310

90

CIS-
SOLVED

CONSTI-

235

337

331

324

188

175

157

130

H3

"AG-

CAL- NE-

ICAI (MGI (NAI

55 13 7.1

84 17 6.2

77 JO 5.7

77 19 5.2

73 2? 6.C

47 10 4.6

45 7.9 6.4

45 9.0 7.8

33 7.3 4.C

41 9.4 5.4

LJIS- DIS-

.32 207 191

.48 172 280

.45 180 273

.44 171 27C

.47 194 ?7l

.25 114C 16=

.24 817 145

.26 359 151

.18 247 113

.2^ 129 142

PO-
TAS-

IKI

1.1

1.3

1.4

1.5

1.4

1.4

1.3

1.2

.6

1.2

NON- 
CAR-

,«/L,

69

113

106

110

104

27

31

30

42

57

BICAR-

IHC03I

149

201

204

203

195

204

162

139

147

B7

104

SODIUM

.2

.2

.1

.1

.2

.2

.2

.3

.2

.2

C»R-

IC03I

0

0

0

0

0

0

0

C

C

0

0

SPECI­ 
FIC 

COND-

MHOS)

391

530

529

516

530

320

0

321

246

311

(S04I

BO

106

121

118

112

113

34

37

42

3B

63

IUNITSI

7.5

7.B

7.4

7.9

B.O

7.7

7.7

7.9

7.5

7.9

CHLO-

ICLI

.6

1.8

.B

.1

1.8

.7

3.5

1.8

4.5

1.1

3.5

4TURE 
(DEC Cl

5

0

0

0

0

11
14

20

23

16

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENT, MATER YEAR DCTDBER 1968 TD SEPTEMBER 1969

WMER
TEM- SUSPENDED 
PER\- CONCEN- SEDIMENT 
TUKE DISCHARGE IRATION DISCHARGE



60 GREEN RIVER BASIN

09201000 NEW PORK RIVER NEAR BOULDER, WYO.

LOCATION.  Lat 42°45'01", long 109°43'41", In NWjNE^NW} sec.16, T.32 N., R.108 W., Sublette County, at gaging 
station 70 ft downstream from highway bridge, 700 ft upstream from Boulder Creek, and 0.5 mile northwest o 
Boulder.

CHEMICAL 

DIS- SILICA

133C 341 7.3

162: ?44 11

131-3 11? 8.1

1030 167 0..5

1615 163 9.3

1745 137 9.9

1615 4C5 7.3

203f 1C5' 8.2

18C' 127 9.2

TOTAL CAL- 
IHON CIUM

13C 20

28C 29

50 26

IK 27

5C 22

34C 25

4C 19

1«C 15

120 29

WAG- PO­ 
NE- TAS- 
SIUM SODIUM SIU"

4.7 6.5 1.6

6.6 7.8 1.6

7.1 6.9 1.1

5.0 7.2 1.6

5.4 5.8 1.5

5.8 7.C 1.6

3.8 6.2 1.5

J.6 3.2 .9

6.8 8.3 2.1

BICAR- C4R- CHLO- 
BONATE BCN4TE SULF4TE RIOE

90 0 4.8 2.7

127 C 12 2.1

114 0 9.2 1.3

110 0 5.8 1.1

95 0 9.0 .0

110 0 7.2 1.4

74 0 16 1.2

56 0 .0 3.5

134 0 1.6 5.0



GREEN RIVER BASIN

09201000 NEW FORK RIVER NEAR BOULDER, WYO. Continued 

DRAINAGE AREA. 552 sq mi.

Sediment records: October 1968 to Septei

DIS­ 
SOLVED 
SCL1DS 

FlUO- 1SU" OF

IFI C"03) 1BI TUENTS)

.2 .n 3: 92

.2 .1? 14 J 133

.1 .1 "> 116

.1 ." 3C 11C

.2 1.5 1C 132

.3 .C 43 112

.2 .C 1C 51
§
... .2 .3    62
Y

.2 .5 1 87

.2 .1 20 90
T.

.2 .2 4^ 12=)

aber 1969 («

DIS-

.13

.IS

.13

.16

.16

.16

.12

."8

.12

.13

.19

.isceUaneo,

DIS-

94.5

65.6

48. B

51.4

51.1

42.9

98.4

164

156

73.9

44.6

1969. 
is).

69

100

94

87

76

88

64

48

7C

77

100

NON- SODIUM 
CAP- SD-

C .3

C .3

C .3

C .3

C .3

C .3

3 .3

2 .2

C .2

C .3

0 .4

SPECI­ 
FIC 

CC1ND-

(MICRO- 
MH1S)

167

223

206

200

176

203

140

104

155

179

229

PH TEMPER­
ATURE 

(UNITS) 1DEG C)

7.7 6

7.0 1

7.6 0

7.0 0

8.1 0

7.7 0

7,4 12

7.1 18

8.1 18

7,7 20

8.1 16

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

«M FR 
TEM- 
PTSft-
TURE OISCH4RGE TRUTION DISCHARGE 

.TATE TlMb I C) (CFS) IMG/LI ITO'JS/DAY)

JO-' 4, 1069 2015 16.0 10M 33 04



62 GREEN RIVER BASIN

09205000 NEW FORK RIVER NEAR BIG PINEY, WYO.

LOCATION.  Lat 42°34'02", long 109°55'46", in SEjNEjNEj 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 1965 to September 1969. 

Water temperatures: October 1965 to September 1969. 
Sediment records: October 1968 to September 1969 (miscellaneous). 

EXTREMES. 1968-69:
Dissolved solids: Maximum, 133 mg/1 Apr. 5-18; minimum, 37 mg/1 May 8-31.
Hardness: Maximum, 90 mg/1 Sept. 1-30; minimum, 26 mg/1 May 8-31.
Specific conductance: Maximum daily, 263 micromhos Apr. 9; minimum daily, 53 micromhos May 27.

0

oc
0

NO
C

[IE
C

J A
0

FE
0

"n

3
AP

r,
0
1

MA
f
ii

jij
n
i

ju
^

AU
C

SE
'-

TO.
TIM

TC.
TON

PtR

OC
1

D I

MA

2
AU
?

Sf
7

TE

-31
.
-3C

-31

-31

-28

-30

-C4
-IB
-3r

-07
-31

F
-13
-3C

Y
-31

.
-31
T .
-3C

VG.

VG.

AY

...
,
...
T .

MEAN 
CIS- SILICA 

T1»E CHARGE (SIG2I

545 8.2

421

282 11

277 15

137 11

377 6.3
565 6.1

565 6.1
1390 9.3
<!64 6.8

884 6.9
3C2- 5.1

353; 5.T
224' 7.2

14i; 8.7

561 6.7

350 s. a

7.3

922 fl.e

  1?

in,;: A 40; T.I,

134C A 25 r 9.B

15K A 3B 1- 11

1205 A 384 7.7

0955 A 172 9.7

DATE

AUG.
28.. .

SFPT.

MAG-
TCTAL CAL- NE- 
IQCN CIUM SIUM SODIUM 
(FEI (CA) (MGI (NAI

21

24

2T

24

21

15
2 

20
25
19

15
6

11
16

22

23

33

17

21

42

ANALYSES GF

130 21

4C 28

13C 22

27

9f 28

TIME C

6.6 9.4

4.1 7.1

4.0 8.1

3.8 7.0

3.2 7.2

4.0 6.6
4.4 11

4.4 11
3.6 12
2.8 7.1

1.6 5.0
.8 2.2 2.7

2.2 3.9
3.8 5.4

3.8 5.4

5.5 8.0

2.1 10

3.3 5.8

3.B 7.2

9.3 15

ADDITIONAL SAMPLES

6.2 8.1

4.1 8.2

1.3 5.9

4.1 11

6.8 10

SPECI­
FIC

COND-
01S- UCTANCE PH
HARGE (MICRO-
ICFSI "HOSI (UNITS)

12K 384 22" 8.6

372 23f 8 4

PO- 
TAS- BIC4R-

(K) (HC03I

1.7

1.7

1.7

1.6

1.5

1.8
3.9

3.9
3.8
2.1

1.4
1.0

.9
1.2

1.2

1.6

2.1

1.5

1.7

3.7

1.3

1.5

1.3

2.C

2.3

CIS-
SCLVED
CXYGFN
(MG/L)

8.3

8.5

88

95

105

92

76

62
72

72
101
79

57
33

48
73

85

99

116

69

84

173

93

108

79

106

123

CAR- 

IC03) (S04)

0 16

0 12

0 8.2

0 12

0 12

0 9.9
0 32

0 32
0 26
C 12

0 3.4
0 1.0

0 2.4
0 6.7

0 8.2

C 6.7

0 9.9

C 7.7

0 10

C 19

C 14

0 13

0 8.2

0 15

0 21

CHLO- 

(CLI

3.8

2.4

1.6

.4

1.8

2.5
4.0

4.0
3.4
2.2

1.8
1.4

4.3
3.2

4.6

2.1

3.2

2.9

2.6

7.2

2.1

1.4

.7

2.6

3.0

A DISCHARGE AT TIME OF SAMPLING.



GREEN RIVER BASIN

09205000 NEW FORK RIVER NEAR BIG PINEY, WYO. Continued 

EXTREMES. 1968-69: Continued

Period
Diss
Hard
Spec
Wate

REMARKS.

Sept

0 .
-31

N  
-30

D .
-31

J .
-31

F
-28

-30
...

A
-04
-18
-30

-07
-31

J E
-13
-30

J Y
-31

A .
-31

S T.
-30

WTD. VG.
TIM-

WTD. VG.
TON

PER DAY

of re
olved
ness:
ific c
r tern]

cord:
solids: 1
Maximum,
onductancc
>eratures:

  Daily samples

. 24;

FLUC- 
RIDE
(Fl

.2

.3

.2

.2

.2

.2

.2

.2

.2

.1

.2

.1

.1

.1

.2

.3

.3

.2

.2

 *

hardness,

(NH3I

.2

.5

.5

.3

.5

.3

. 9

.9

.9

.3

. 3

.3

.2

.3

.1

.2

.,

.3

.7

laximum, 1
106 mg/1
: Maximu
Maximum,
for chemi

64 mg/1 No
Feb. 1-10,
m daily, 3
23.0°C Au

cal analys

V. 1-30, 1
1966; min

89 micromh
g. 4, 1966

966; mini
Imum, 24
os Mar. 7
: minimum

mum, 37 mg
ng/1 May 2
, 1967; mi
, freezing

is composited by discharge.

/I May 8-31
4-31, 1967.
nimum daily
point on ms
Additional s

196

52
ny d
ampl

9.

micromhos
ays during

98 mg/1 Sept. 24.

IB)

90

60

70

5T

0

0
r

o
2
n

0
0

0
c

10

70

20

0

42

0

DIS­
SOLVED
SCLIDS

(SUM OF

TUENTSI

111

109

114

151

95

77
118

118
133
SI

64
37

54
eo

96

1C5

127

8C

t;7

2CC

DIS­
SOLVED
SOL I OS

.16

.16

.16

.16

.15

  13
.16

' .16
.17
.12

.09

.05

.08

.11
t

.13

' .15

.1"

_

.14

 

DIS­
SOLVED
SOLIDS

171

139

89.8

85.3

100

95.7
180

180
465
224

158
326

599
496

365

167

126

_

 

 

HARD-

80

76

64

76

65

55
69

69
77
60

44
26

38
57

70

79

90

56

69

 

NON- SOD
CAR- A

IUM
0-

30NATE SORP-

MG/L.

8

C

0

1

3

4
10

in .
0
0

0
0

n .
0

0

0

c

1
1
 

1U

5

4

4

4

4

4
6

6
6
4

4
2

3
3

3

4

5

3

4

SPECI­
FIC

COND-

(MICRO- 
MHOS1

184

188

203

190

164

138
186

186
213
158

116
60

92
136

160

191

226

136

168

 

May 28, 1967.
winter periods.

1 lee ted for more

ATURE 
(UNITS! (DEC Cl

6.8

7.0

7.0

7.2

7.3

7.3
7.4

7.4
7.7
7.2

7.3
7.0

7.5
7.8

8.1

8.0

8.1

7.5

7.4

 

ANALYSES OF ADDITIONAL SAMPLES

OCT.
14 ...

DEC.
19...

MAR.
21...

AUG.
23...
SEPT.
24...

.2

.1

.3

.2

.2

.c

.1

.2

.0

.1

30

11

30

20

20

SUSPENDED-SEDIMENT

106

119

=c

122

14C

DISCHARGE

.15

.16

.13

.17

.18

143

81.0

98.5

126

135

MEASUREMENT, WATER

TEM­
PERA­
TURE DISCHARGE

78

87

60

94

98

2

n .

0

0

0

YEAR OCTOBER 1968 TO

CONCEN­
TRATION

SUSPENDED
SEDIMENT
DISCHARGE

4

4

3

5

4

1B2

199

161

1-58

233

7.3 6

7.6 0

8.2 0

8.2 17

8.2 8

SEPTEMBER 1969

JUN 7, 1969 1420 14.5



GREEN RIVER BASIN 

09205000 NEW FORK RIVER NEAR BIG PINEY, WYO. Continued

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

1
2 
3
4
5

6 
7 
8 
9 

10

11 
12
13 
14 
15

16 
17 
18 
19 
20

21 
22 
?1

25

26 
27 
26 
29
30

AVG

1

169 
168 
168

169

17* 
171 
174

178 

182

187

177 
172

161 
160 
15*

157

162 
161 
162
16* 

168

1 
2 11.0 
3 9.0 
4 10.0 
5

6 B.O 
7 7.0 
B 6.0 
9 7.0 
0 7.0

1 8.0 
2 
3 7.0 
4 8.0 
5 6.0

f> 5.0 
7 *.0 
B 5.0 
9
a

1 5.0 
2 5.0 
3 5.0 
* 7.0 
5 6.0

6   
7 5.0 
B 5.0 
9 6.0 
0 5.0 
1

167 
160 
157 
164

161

175 
196

183 
186 
192

203 

205

185

187 
185 
185

189

200

-

2.0 
3.0 
2.0 
2.0

1.0 
1.0 
0.0 
0.0

1.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0

0.0

201 
200 
197 
187

189

192 
192 
189

187 
188 
192

193

187 
187

196

192 
195

189

184 
186 
IBS 
185
1BB 

191

TEMPERATURE

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0 
0.0

195 
190 
184 
1B7 
184

182

18* 
191 
198

195

1B3

183 
1B7

184

182 
1B1

180 

159

18* 

(°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 
0.0

0.0 
0.0 
0.0 
0.0 
0.0

158 
166 
166

1B1 

199

150 
152

158

152 
15B

158

136 
135

161

OP WATER, 
(ONCI

O.D 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0,0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0

::

_

131 
124

131

136 
137

133

138 
135

139

WATER YEAR 
S-DAILY MEA

HAR

0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0 
0.0

162 131 
181 126 
179 130

228 100 
168 90 
233 79 
263 71

62

203 58 
198 55 
198 55

133 53

183 71

OCTOBER 1968 TO 
iUREMENT)

APR MAY

0.0 9.0 
0.0 12.0 
0.0 12.0 
0.0 1.0 
0.0 *.0

0.0 2.0 
0.0 2.0 
0.0 1.0 
2.0 1.0 
*.0 0.0

3.0 0.0 
0.0 

6.0 0.0 
8.0 0.0 
6.0 1.0

6.0 0.0 
8.0 0.0 
7.0 0.0 
8.0 1.0 
B.O 0.0

12.0 2.0 
12.0 2.0 
12.0 *.0 
8.0 *.0 
*.0 2.0

*.0 4.0 
7.0 *.0 
10.0 *.0 
B.O 12.0 
8.0 10.0 

10.0

66 153 170 
B5 ~ 170 
91 179 170

87 14* 182 
95 1*3 186 
84 146 1B6 
105 1** 1B9

B7 16* 196

215 
218 
216 
216 
217

22* 
215 
217 
219

223 
221 
225

112 15B 191 22B 
167 227 

131 159 188 231

1BO 201 226

16B 210

SEPTEMBER 19

JUN

12.0 1 
13.0 
1*.0 
15.0 
1B.O

14.0 
1*.0 
13.0 
15.0 
14.0

13.0 
1*.0 
12.0 
14.0 
14.0

12.0

14.0 
16.0 
16.0

14.0 
13.0 
l*.0 
12.0 
10.0

10.0 
12.0 
12.0 
12.0 
14.0

39

JUL

6.0

7.0 
6.0 
6.0

5.0 
6.0 
6.0 
6.0 
7.0

8.0 
B.O 
B.O
8.0

9.0 
B.O 
9.0 
0.0
0.0

B.O 
0.0 
0.0 
8.0 
8.0

B.O 
0.0 
0.0 
8.0 
9.0 
2.0

AUG

8.0 
6.0 
8.0 
0.0 
9.0

8.0 
8.0 
8.0 
1.0 
9.0

0.0 
8.0 
9.0 
0.0 
B.O

B.O 
B.O 
8.0 
8.0 
0.0

0.0 
9.0 
0.0 
1.0
0.0

8.0 
8.0 
8.0 
8.0 
9.0 
B.O

SEP

7.0 
5.0
*.o
5.0 
4.0

5.0 
B.O 
7.0 
5.0 
4.0

4.0 
7.0 
4.0 
4.0 
4.0

3.0

4.0 
4.0 
*. 0

3.0 
3.0

4.0 
4.0

4.0 
4.0 
5.0 
3.0 
1.0



GREEN RIVER BASIN 

09207700 DRY PINEY CREEK NEAR BIG PINEY, WYO.

LOCATION. Lat 42°23'25", long 110°15'09", in NWjNEj 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.

November to March. 
Sediment loads: Maximum daily, 330 tons June 16; minimum daily, 0 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

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 DCT MDV DEC JAN FES MAR APR HAY JUN JUL HUtt SFP

1               09.0 .0 14.0 15.0
2             02.0 06.0 .0   22.0
5 13.0           01.0 12.0   15.0
-.           -- 02.0 13.0 .0   20.0 10.0
b             02.0   .0   13.0

6 09.0         -- 02.0   .0   22.0
7 --           01.0 14.0 .0
H     __       OZ.O   .0
9 30.0           03.0 18.0 .0   13.0

10             04.0 08.0 .0

11             04,0 10.0 .0 21.0
12             08.0 10.0 .0 23.0
13             OS.O 05.0 .0   13.0
14             09.0 08.0
15             05.0 06.0   21.0

If,           -- 07.0 11.0   23.0
17             08.0 08.0   14.0 15.0
18 04.0           07.0 20.0   14.0   06.0
19   00.0         07.0 15.0 24.0 19.0
20             12.0 10.0

21             06.0 09.0     14.0
2:     ~       12.0 10.0
2i             07.0 07.0     14.0
Zt,             12.3 07.0
25       --     07.0 07.0 13.0

ib             06.0 23.0 13.0
27             11.0 10.0 15.0 15.0
28             15.0 22.0 16.0 16.0 13.0
?9             11.0 21.0 18.0 18.0
30             12.0 22.0   20.0 12.0
3!           _.   18.0

\V a             6.6 12.1

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
I-FTHHDS OF ANALYSIS: b, BOTTIM WITHDRAWAL TUBE; C, CHEMICALLY DISPERSED: N, IN NATIVE WATER; P, PIPET; S, SIEVE; 

Yi VISUAL ACCUMULATION TU8E; W, IN DISTILLED WATER)

PARTICLE SIZE
METHOD

H4TE",
TEM- SUSPENDED
PERA- CC1NCEN- SEDIMENT PERCENT FINER THAN THE SIZE (IN MILLIMETERS) INDICATED
TURE DISCHARGETRATIPN DISCHARGE ANALY-

1835
1910
1050

PkiC

674

5410

  VPWC 

PWC



MEAN 
DISCHARGE

(CFS)

.UR 

.06 

. 7

GREEN RIVER BASIN

09207700 DRY PINEY CREEK NEAR BIG PINEY, WYO. Continued 

DULY SUSPFNDEP SFDIMENT, HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

OCTOBER

MEftN 
CONCEN­ 
TRATION 
(MG/L)

NOVEMBER

(TONS)

0
0
0

0
0
0
0
0

0
0
0

 

.

.

07
01

20
21

08
03
10
08
06

Ob
08
oa
06
05

06
05
06
25
10

MFAN C

(CFS)

.31

.29

.26

.31

.27

.20

.15

.11

.14

.12

.10

.11

.ir

.08

.10

.08

.06

.10

.12

.04

.01
0
0
0
0

0
0
0
0
0

MEAN 
UNCliN

MG/L)

13
13
13
13
13

13
13
13
13
13

13
13
13
13
13

13
13
13
13
13

131
--
 
 
 

_
 
 
 
 

(TONS)

.11

MEAN 

(CFS)

MARCH

MEAN
MEAN CONCEN- 

LOAD DISCHARGE TRATION 
(TONS) (CFS) (MG/L)

0

625
1200
2000
1900



GREEN RIVER BASIN 

09207700 DRY PINEY CREEK NEAR BIG PINEY, WYO. Continued

APRIL 

Mf AN
MEA'J CONCEM-

l
?
3
4
^

t
7
8
9

IP

11
12
13
14
15

16
17
IB
!«
20

21
22
23
24
2S

26
27
2B
29
30
31

TTTAL

1
2

ID

11
12
13
14
15

16
17
18
19
20

l\
22
23
24
2">

26
27
28
29
30
31

TOTAL

T^TAL
TOTAL

13
14
19
13
13

9.0
3. G
6.6

12
21

16
13
13
9.6
8.0

5.7
7.5
9.?
8.M
9.8

12
14
14
12
7.7

6.4
*.o
6.0
6.2
6.6

314.3

"EA 1-! C

50
5.0
4.5
4.2
4.1

4.0
3.9
4.0
3.1
3.9

3.5
3.1
3.0
3.1
3.6

4.4
4. 1
3.5
3.1
3.0

2.8
2.7
2.4
?.4
2.8

2.6
2.2
2.2

10
7.0
3.3

117.8

DISCHARGE FOR
LOAD FHR YFAR

2600
2800
2990
4061
5710

i860
1900
4370
7020
3320

3R70
2930
?990
1560
500

648
777
720
516
480

575
69065 1;
960
490

340
367
270
250
225

JULY

MEAN
OMCF 1-!-

57
59
99
83
54

46
 ,7
52
60
73

98
103
22
32
46

143
68
40
46
69

38
33
41
44
49

49
31
25

9310
8800
288

-

91
106
153
208
318

114
15
78

262
210

225
136
117
43
11

10
13
18
11
13

19
26
27
31
10

5.9
6.4
4.4
4.2
4.0

2294.9

.85

.80
1.2
.94
.60

.50

.49

.56

.63

.77

.93

.86

.18

.27

.45

1.7
.75
.38
. 39
.55

.29

.74

.27

.29

.37

.34

.18

.15
251
166

2.6

435.53

MEAN

5.5
5.5
b.O
5.5
5.2

5.4
4.8
5.0
5.0
5.8

5.6
5.2
5.4
5.6
6.2

6.4
5.4
5.6
6.0
6.1

6.2
6.2
6.2
6.4
6.2

6.2
6.2
6.1
6.4
6.9
6.6

MfcAN

(CFS) 

1.7
1.4
1.?
1.2
1.2

l.l
.99
.91
.74
.58

.45

.51

.83

.74

.58

.58

.66
1.1
1.2
.83

.66

.51

.45

.35

.31

.31

.31

.23

.27

.17

.70

22.27

MAY 

MEAN
CGNC6N- MEAN

180 2.7 6.6
180
2?5
170
125

125
175
170
140

2.7 6.6
3.6 6.0
2.5 5.5
1.8 5.0

1.8 5.0
2.3 5.6
2.3 22
1.9 17

160 2.5 9.3

140 2.1 9.1
130
125
115

1.8 8.4
1.8 8.9
1.7 10

100 1.7 8.3

130 2.2 26
120
130
110
140

120
80
75

100
85

120
120
140
90
35
50

AUGUST

MEAN
CClNCEM-

.7 16

.0 8.9

.8 U

.3 8.4

.0 7.5

.3 7.2

.3 6.7

.7 7.4

.4 7.2

.0 6.7

.0 6.2

.3 7.2

.6 7.5

.65 6.2

.89

MEAN

(HG/L) (TONS) (CFS) 

109 .50 .17
32
19
23
46

34
42
42
42
42

2
2
2
2
2

42
42
42
4?
42

47
42
2
2
2

2
2
2

42
42
42

2

.12 .14

.06 .20

.07 .17

.15 .17

.10 .14

.11 .12

.10 .10

.08 .08

.07 .52

.05 .83

.06 .51

.09 .35

.08 .31

.07 .27

.07 .17

.06 .23

.12 .20

.14 .23

.09 .27

.07 .31

.06 .35

.05 .35

.04 .31

.04 .27

.04 .27

.04 .27

.03 .23

.03 .70

.02 .27

.02

.63 , 8.01

JUNE 

MEAN
CONCEN-

IMG/L) 

50
55
25
75
70

50
70

2250
1150
265

290
260
320
585
474

4700
2630
910
1570
424

118
143
128
231
127

71
62
91
114
78
 

SEPTEMBER

ME&1
CONCEN-

IMG/L) 

4?
42
42
42
42

42
42
42
42

330

210
88
12
12
12

12
12
12
12
12

12
12
12
12
12

12
12
12
12
12
 

--

YFAR (CFS-BAYS)
(TONS)

LOAD
(TONS) 

.89

.98

.40
1.1
.94

.68
1.1

251
59
6.7

7.1
5.9
7.7

16
11

330
114
22
60
9.6

2.4
2.8
2.3
4.6
2.5

1.3
1.0
1.8
2.3
1.3
 

(TONS)

.02

.02

.02

.02

.02

.02

.01

.01

.01

.46

.47

.12

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.0

.0

.0

.0

.0 

1.38

968.60
3926.76



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

DRAINAGE AREA.  3,910 sq mi

Water temperatures:
Sediment records:

EXTREMES.  1968-69:
Dissolved solids:
Hardness: Maximu

Water temperature
November to Apr

Octo
Octobe

Maxi
m, 174

s: Ha
11.

MEAN

DATE (C 

OCT.
01-31

NOV.
01-C9
10-31

CEC.
01-21

JAN.
01-31

FEB.
 '1-29

MAR.
"1-31

APR.
PI-06
07-21
24-31 

WAY
01-C P --
09-16
17-31

JLINFci-n
14-30

JULY
-11-51

AUG.
01-31

SEPT.
Cl-3;

WTO. AVG.
TIME

HTO. AVG.
TONS

OCT.
0°... 1210 A

HFC.
19... 095" 

MAR.
13... 1730

1 IfC

962
B65

589

550

67B

709

135^
264C

6Bi

2541
45C"
 5730

571"
3910

2315

1238

656

_

1700

106j

A690

, approxi

ber 1963
r 1968

mum, 2
mg/1

ximum,

7.

7.
9.

13

9.

9.

B.

6.
7.
6.

6.
6.
4.

5.
7.

7.

5.

5.

6.

7.

31

7.

12

to

70
Dec

22

C

4
0

5

6

4

2
7
2

9
n
9

9
6

2

7

5

ft

6

mately (at gaging

to September 1969
September 1969 (

mg/1 Apr. 1-6; mi
. 1-31; minimum,

.0°C July 31, Aug

TOTAL CAL-

35

39
46

51

47

44

43

45
42
41

41
30
23

29
33

35

29

38

35

39

station)

miscellan

nimum, 91
75 mg/1 H

. 1, 3, 4

MAG-
NF-

11

14
12

12

13

11

12

13
12
13

12
6.2
4.4

6.0
1C

4.3

9.0

11

B.6

10

ANALYSES OF ADDITIONAL

2 130 36

17C 41

10

12

eous).

mg/1 May
ay 17-31.

, 26; min

(NA)

12

11
12

12

12

9.6

12

30
17
10

a. 4
5.2
4.4

7.8
11

9.8

9.3

12

9

11

SAMPLES

12

9.6

17-31

imum,

PO-

freezi

TAS- 8

1.

1.
1.

1.

1.

1.

2.

6.
4.
2.

1.
1.
1.

1.
1.

1.

1.

1.

1.

1.

1.

1.

1.

5

2
5

7

9

5

2

5
2

a
4
3

2
2

2

3

4

7

7

5

6

3

ng point

ICAR-

134

139
164

163

160

131

145

177
173
163

149
103

75

107
140

110

115

128

125

137

131

166

137

CAR-

0

0
0

0

0

0

0

0
0

0
0
n

0
0

6

0

0

1

1

0

0

0

30.
ny days during

CHLO-

42 5.0

55 3.9
57 3.8

63 3.4

60 5.3

54 3.5

58 Z.I

72 8.8
44 4.8

36 2.5
20 1.8
14 1.4

24 3.2
33 4.3

15 8.5

27 Z.5

49 6.5

33 4.0

44 4.3

152 18

43 Z.I

5.9 2.1

49 2.8

A DISCHARGE AT TIME OF SAMPLING.



GREEN RIVER BASIN 

092O94OO 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/1 Jan. 19-22, 1968; minimum, 75 mg/1 May 17-31, 1969.
Specific conductance: Maximum daily, 734 micromhos Jan. 22, 1968; minimum daily, 145 micromhos May 3O, 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, 18O mg/1 
Dec. 19.

CIS- 
SOLVED DIS-

OC
c

NO

1 
CE

j

F 1

4

1
JU
o
1

JU
J

All
C

SE
c

WTD.
TIM

HTO.
TON

-31 .3 .3 3C 190

-09 .3 .6 40 2:C
-30 .3 l.i 5C 223

-31 .2 .C 30 233

-31 .3 .1 r 229

-28 .2 .4 f 198

-31 .3 .2 6J 209

-36 .2 .9 10<- 27C 
-23 .2 .5 6C 217
-^ .2 .3 50 212

-38 .3 .7 4C 1^3
-16 .2 .4 52 122
-31 .2 .4 3P 91
p
-13 .1 .2 0 130
-30 .2 .3 36? 170
Y
-31 .2 .2 30 I'll

-31 .3 .1 *0 I'll
T.
-30 .3 .2 5C 187

VG. .2 .3 n 161

VG. .2 .4 5? 186

PER DAY 1.0 1.6 0 742

ANALYSES

OCT.
09... .2 .1 0 176 

DEC.
19... .3 .2 2C 23T 

MAR.

.25

.29

.32

.31

.32

.29

.29

.30

.29

.25

.19

.14

.IB

.24

.19

.20

.25

_

.26

 

OF HDD

01 S-

552

545

366

345

392

402

1C30 
1600
1520

1260
1680
15 BO

2370
184C

877

502

326

_

 

 

TION&L

135

155

174

170

153

154

166 
155
157

150
101
75

97
12!

105

HO

139

122

139

~~

SAMPLES

NON- 
CUR-

25

41

40

39

46

35

21
13
23

2R
17
13

9
If

5

16

34

1R

26

 

R 1969

SODIUM SPECI- 
AO- FIC

MHOSI

.5 320

.4 333

.4 I

.4 389

.4 376

.3 345

.4 340

1.0 467
.6 3B6
.3 340

.3 333

.2 223

.2 171

.3 220

.4 287

,4 254

.4 267

.4 331

.4 2B2

.4 322

 

.5 314

.3 339

PH TEMPER­
ATURE 

(UNITS! (DEG Cl

7.6

7.6
7.7

7.1

8.2

7.8

7.7

7.5
7.7
7.6

7.9
7.4
7.5

7.9
B.I

fl.4

7.2

7.8

7.8

7.7

 

7.2 4

7.7 0



GREEN RIVER BASIN 

09209400 GREEN RIVER NEAR LA BAHGE, WYO. Continued

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

DAY

1 
2

5 

6
7 
8 
9

12

17

20

27

31

OCT NOV DEC 

296 323 395

288 327 408

297 318 389 
289 335 386

319 360 380

215 368 397

319 408 372

335 -- 380

JAN FEB MAR APR MAY JUN JUL

378 335 338 418 253 246 254

388 322 364 326 162 283 248

356   367   149   252

AUG

248

288 
281

252

254

275 
279

287

SEP

301

311 
315

333 
336

332

331

341
340



GREEN RIVER BASIN 

09209400 GREEN RIVER NEAR LA BARGE, WYO. Continued

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

3.0 4.0 0.0 0.0 0.0 0.0 1.0 
3.0 3.0 0.0 0.0 1.0 0.0 1.0
2.0 3.0 0.0 0.0 1.0 0.0 1.0
2.0 3.0 0.0 0.0 0.0 1.0 1.0
1.0 2.0 0.0 1.0 0.0 1.0 1.0

10.0 2.0 0.0 1.0 0.0 1.0 1.0
9.0 2.0 0.0 1.0 1.0 1.0 0.0
8.0 0.0 0.0 1.0 1.0 1.0 1.0
7.0 0.0 0.0 0.0 0.0 0.0 2.0
7.0 1.0 0.0   1.0 0.0 2.0

8.0 1.0 0.0 0.0 0.0 0.3 6.0
8.0 1.0 0.0   0.0 0.0 7.0

10.0 1.0 0.0   0.0 0.0 7.0
8.0 0.0 0.0 1.0 0.0 0.0 7.0
8.0 0.0 0.0 1.0 0.0 0.0 7.0

7.0 0.0 0.0   1.0 0.0 7.0
6.0 0.0 0.0 1.0 0.0 1.0 9.0

7.0 1.0 0.0 1.0 0.0 0.0 8.0
7.0 1.0 0.0 1.0 0.0 0.0 10.0

7.0 1.0 0.0 1.0 0.0   12.0
6.0 1.0 0.0 1.0 0.0 0.0 12.0
7.0 0.0 0.0 0.0 0.0 0.0 13.0
7.0 0.0 0.0 0.0 0.0 0.0 9.0
7.0 0.0 1.0 1.0 0.0 0.0 7.0

7.0 0.0 -- 1.0 0.0 0.0 4.0
4.0 0.0 0.0 1.0 0.0 1.0 7.0
7.0 0.0 0.0 0.0 0.0 1.0 7.0
7.0 0.0 0.0 1.0   1.0 10.0
6.0 0.0 0.0 0.0   1.0 11.0
6.0   0.0 0.0   1.0

1.0 
2.0
9.0
2.0
3.0

4.0
4.0
3.0
3.0
0.0

1.0
3.0
3.0
3.0
1.0

3.0
3.0

3.0
4.0

4.0
4.0
6.0
5.0
2.0

5.0
7.0
5.0
6.0
3.0
0.0

3.0 
5.0
6.0
8.0
0.0

6.0

4.0
6.0
3.0

5.0
3.0
3.0
3.0
4.0

3.0
4.0

8.0
8.0

7.0
5.0
5.0
4.0
2.0

0.0
2.0
4.0
2.0
6.0

8.0 
9.0
9.0
5.0
7.0

7.0
7.0
9.0
9.0
9.0

9.0
0.0
0.0
0.0
0.0

0.0
1.0

1.0
0.0

9.0
1.0
0.0
8.0
0.0

9.0
8.0
1.0
9.0
1.0
2.0

2.0 
8.0
2.0
2.0
1.0

9.0
0.0
9.0
7.0
0.0

1.0
0.0
0.0
1.0
8.0

6.0
7.0
8.0 
0.0
9.0

1.0
1.0
0.0
0.0
1.0

2.0
1.0
9.0
8.0
9.0
5.0

9.0 
B.O
6.0
6.0
6.0

6.0
8.0
7.0
8.0
7.0

8.0
B.O
6.0
3.0
4.0

5.0
5.0
5.0 
5.0
4.0

4.0
4.0
4.0
4.0
2.0

1.0
5.0
5.0
3.0
2.0
 

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

TEM-
PFRA-
TURE DISCHARGE
( Cl (CFS)

CONCEM- 

TRATION 
(MG/LI

SUSPENDED 
SEOIMFNT 
DISCHARGE 
(TONS/DAY)

722



72 (KEEN RIVER BASIN

09211200 GREEN RIVER BELOW FONTENELLE RESERVOIR, WYO.

LOCATION. Lat 42°01', long 110°03' ( in NWJ sec.31, T. 24 N. , R.lll W. , Sweetwater County, at bridge 1 mile
Fontenelle and 3.6 miles downstream from gaging station. 

DRAINAGE AREA. 4,500 sq mi, approximately (at gaging station).
PERIOD OF RECORD.   Chemical 

Water temperatures: Octo
Sedime

EXTREMES
Diss 
Hard
Spec 
Wate

DATE 

OCT.
ci-ia
19-31

NOV.
01-19
20-25
26-29
3 A . . .

CEC.
01-03
04-31

JAN.
"1-31

FEB.
Cl-28

MAR.
" 1-1 1
12-23
24-31

APR.
01-30

MAY
01-31

JUNF
"1-10
11-19
2C-23
24-30

JULY
01-31 

AUG.
01-31 

SEPT.
"!--,-'

.TO. AVG.
T1MF

no. AVG.
TONS

PE3 HAY

OCT.

DEC.
19. ..

MAR.
28...

JULY
1C...

nt records: Octobe
. 1968-69:

ness: Maximum, 220

r temperatures: Ma

MEAN
CIS-

2291
I12C

d23
3CJ

115'
293

293
476

Sift

172-

16PS
66^

104^

212 1

32 1 :

344C
7720
ie?r
jf-ij

22 »'

143'

UCr

 

->- 1780

 

1400 A96u

1245 A 1730

analyses: 
her 1967 t
r 1968 to

mg/1 Mar.

x inmm , 18 .

SILICA
(S102I

10
6.7

3.4
3.7
2.1
5 . 9

5.9
5.6

7.4

6.5

5.0
6.4
6.1

6.1

5.3

5.8
5.6
6.1
6.1

7.4

7.6

5.'

6.4

6.3

29

6.2

7.7

o September 1
September 196

12-23; minimi

0°C Aug. 3-31

TOTAL CAL-
IRCN CIUM 
IFF) (CAI

42
41

47

76
41
53

53
52

52

47

48
58
5C

46

42

35
32
34
31

41

39

41

42

45

189

ANALYSFS OF

4C 55

140 37

7 to Septei 
969.
9 (miscelli

am, 115 mg,

; minimum,

MAG­
NE­

SIUM 
(MGI

7.5
1C

13
6.3

12
17

17
16

16

13

16
11
15

16

15

13
8.5

10
 5.1

11

12

12

13

55

ADDITIONAL

11

15

17

14

ineous) .

'1 June 11-19

1.0°C Dec. 7

SODIUM 
<N»)

14
16

13
40
16
35

35
26

23

17

15
25
18

18

15

11
8.6

13
10

12

15

15

15

17

68

SAMPLES

15

26

25

15

, 24-30.

, 22.

PO­
TAS­
SIUM 
IK)

1.5
1.7

1.3
1.2
1.2
1.5

1.5
1.5

1.6

1.9

1.8
2.0
1.9

l.S

2.3

1.4
1.2
1.4
1.4

1.2

1.4

1.7

1.6

7.5

1.6

1.2

2.4

1.2

BICAR­
BONATE 
(HC03I

133
133

138
152
145
147

147
155

165

160

164
175
167

156

150

128
110
113
116

134

134

143

146

638

156

165

140

CAB-
BONATE SULFATE 
(C03) ISC4)

C 53
0 59

0 79
0 174
0 66
a 14C

0 140
C 122

0 100

0 76

0 84
0 128
0 89

0 74

0 61

0 52
0 39
C 59
0 41

0 64

0 64

0 75

0 287

C 55

C 120

0 125

0 58

CHLO­
RIDE 
(CD

2.5
3.2

3.6
4.6
3.4
4.2

4.2
3.7

5.3

2.8

3.0
4.9
4.3

5.3

5.4

4.3
5.0
5.4
3.2

6.4

6.5

4.6

4.5

21

2.6

2.5

4.3

6.5

A DISCHARGE AT TIME OF SAMPLING.



(KEEN RIVER BASIN 

09211200 GREEN RIVER BELOW FONTENELLE RESERVOIR, WYO. Continued

Hard

De 
REMARKS.

free

OCT.
r 1- is
19-31

NOV.
f 1-19
20-25
26-29
30...

DEC.
01-31
"4-31 

JAN.
01-3! 

FEB.

M *i:n
12-23
24-31

APR.
MAY"

01-31
JUNE
ci-ic
11-19
20-23 
24-3"

JULY
01-31

AUG.
Cl-31

S5PT.
01-3?

<T1. AVIV.
TI"E

 TO. AVG.
TCNS

PER DAY

OCT. 
03 ...

DEC.
19...

23... 
JULY 

10. ..

ness:

c. 21, 
 Daily
compre 

zing po

FLUO-
R 'n

.3, «,

.3

. 4

.3

.3

.3

.3

.3 

.3

.3
. 4
.3

.3

.2

.2

.2

.2

.3

.3

.3

.3

I .3

.3

.3

.6 

.3

Maximum, 240 fflg/1 De

1967, Feb. 1, 1968.

int on Dec. 19.

MTRATE 90RQN 
(N03I IB)

.2 6C

.4 2"

.6 1'.

.7 50
1.2 50

. 1 5C

.1 5C 

." 5?

.5 0 

.4 18C

.7 110
1.1 210

.7 8C

.4 :

.2 10

.2 0

.1 66T

.3 5

.2 0

.5 6C

.3 7:

.4 0

.4 6'J

1.8 3

.2 0

.2 5:

. j 100

mg/l Nov. 
c. 14-31,

8.0°C July

DIS­ 
SOLVED

(SUM OF
CONSTI­ 

TUENTS)

196
203

229
2S2
214
329

329

255
330
267

221

186
154

159

188

2CO

212

MR

235

974

190

299

2C9

20-25, 
1967; m

28, Au

nis-

SOLIDS
ITONS

.29

.31

.34

.54

.33

.48

.43

.38

.47

.41

.32

.25

.21

.22

.26

.29

.23

--

.33

.26

.43

.29

1968 ; minir 
linimum, 115

DIS-

SOLIDS
(TONS

127T
699

563
323
745
273

278

1270
620
842

2030

169C
3170

1580

117C

319

612

_

 

138C

374

"81

num, 1 
mg/l

HARD­
NESS

135
145

159
217
154
201

201

185
220
188

168

14C
115

115

138

145

151

157

165

134

191

150

54 mg/l Jun 
June 11-19,

3-31, 1969

NON-

80NATE
HARO-

1 (MG/L)

26
36

46
92
35
8C

80

5C
76
51

51

45

35
25

20

28

30

41

40

45

29

63

35

e 11-19, 
24-30,

SODIUM
AD­ 

SORP­
TION

.5

.6

.6
1.2
.6

1.1

.9

.3

.7

.6 

.5

.7

.6

.6

.5

.4

.3

.5 

.4

.4

.5

. 5

.5

.6

.6

.8

.8 

.5

1969. 
1969.

SPECI­
FIC

COND­
UCTANCE PH TEMPER-

MHOS) (UNITS) IDEG C)

336 7.7
364 7.8

396 7.4
604 7.1
385 7.4
550 7.3

550 7.3
490 7.f

471 7.9 

431 7.6

447 8.0
557 7.9
476 7.9

406 8.2

377 8.2

316 8.2
256 8.1
304 B.2 
26B B.2

324 8.0

374 7.6

361 8.C

374 7.9

401 7.9

338 7.1 13

497 7.2 0

345 8.0 16



OiEEN RIVER BASIN 

092112OO GREEN RIVER BELOW FONTENELLE RESERVOIR, WYO. Continued

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

385 
387 
38L

15 335 396 480 461 418

20 362 525 509 472 421

552 414 384 256 322 354 359 

547 413 379 259 332 348 358

365

368
380

388

363

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

1
2
3

6 
7
a
9
(1

1
2
3
4
5

6
7
a
9
0

1
2
3

5

6 
7

9 
0 
1

G

3.0 B.O 3.0 2.0 2.0 3.0 4.0
3.0 B.O 2.0 2.0 2.0 2.0 3.0
2.0 8.0 2.0 2.0 2.0 2.0 3.0
3.0 B.O 2.0 2.0 2.0 2.0 4.0

3.0 B.O 2.0 3.0 3.0 3.0 3.0

1.0 7.0 2.0 2.0 2.0 2.0 4.0
2.0 6.0 2.0 2.0 3.0 2.0 4.0

1.0 6.0 2.0 2.0 3.0 2.0 4.0
2.0 6.0 2.0 3.0 3.0 2.0 3.0
2.0 6.0 2.0 3.0 3.0 3.0 4.0
L.O 6.0 2.0 3.0 3.0 3.0 4.0
L.O 6.0 2.0 3.0 3.0 3.0 4.0

0.0 6.0 2.0 3.0 3.0 3.0 4.0
9.0 5.0 2.0 3.0 3.0 3.0 4.0
0.0 5.0 2.0 3.0 2.0 3.0 4.0
1.0 5.0 3.0 3.0 2.0 3.0 4.0
9.0 5.0 2.0 3.0 2.0 3.0 4.0

9.0 4.0 Z.O 3.0 2.0 3.0 5.0
8.0 4.0 1.0 3.0 2.0 3.0 6.0
9.0 3.0 2.0 3.0 3.0 3.0 6.0

8.0 3.0 3.0 2.0 3.0 3.0 4.0

8.0   2.0 2.0   4.0

6.0
7.0
B.O
8.0

B.O

B.O
8.0

8.0
9.0
0.0
0.0
9.0

0.0
0.0
0.0
1.0
0.0

1.0
3.0
3.0

3.0

4.0

4.0 15.0
4.0 L6.0
4.0 L6.0
4.0 16.0

4.0 L6.0

4.0 16.0
4.0 16.0

4.0 16.0
4.0 16.0
4.0 16.0
4.0 16.0
5.0 16.0

4.0 16.0
4.0
5.0
6.0 17.0
6.0 17.0

6.0 16.0
5.0 17.0
5.0 17.0

4.0 17.0

17.0

7.0
7.0
B.O
8.0

8.0

8.0
8.0

8.0
8.0
8.0
8.0
8.0

8.0
8.0
8.0
8.0
8.0

8.0
8.0
8.0

8.0

8.0

7.0
7.0
7.0
7.0

7.0

7.0
7.0

7.0
7.0
7.0
7.0
7.0

7.0
7.0
7.0
6.0
6.0

6.0
6.0
5.0

5.0

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

WATFR
TEM- SUSPENDED 
P6XA- CONCEN- SEDIMENT 
TtHt DISCHARGE TRSTION DISCHARGE

1961 1200 16.5



GREEN RIVER BASIN

09218000 BIG SANDY RIVER BELOW EDEN, WYO. 

LOCATION.--Lat 42°00', long 109°35', in SEj sec.31, T.24 N., R. 107 W. , Sweetwater County, at gaging station

Sandy 

DRAINAGE

PERIOD OF 
Sedlmen

RE HARKS. -

D4TE 

OCT.

NOV. 
23...

CEC.

J4N.

FEU.

M4Y 
i~5...

JUNE

JULY
07... 

4U r,.

?9... 
SFPT.

ncr.

NOV.

CEC.

JAN.

FEB.

M4«.

M4Y 
"5... 

JUNE

JULY

is!..

SEPT.

Creek. 

AREA.  1,810 sq mi, approximately.

RECORD.   Chemical analyses: October 1961 to September 1964, October 1987 to September 1989. 
t records: October 1988 to September 1969 (miscellaneous).

-Prior to October 1987, published as Big Sandy Creek below Eden, Wyo.

»4G- PO- 
TCT4L C4L- NE- T4S- BIC4K- C4R-

1525 46 13 210 231 T<3 311 3.2 2*0 0 1380

1101 171 11 3C 54 16 98 2.0 103 0 281 

111 s 134 8.4 15C 73 35 98 2.1 121 0 374 

132C 111 8.2 11C 110 56 172 2.1 174 0 658

0931" 62 !2 ~ 212 70 291 4.3 250 0 1150

CIS- 
SOLVED DIS- OIS- NON- SODIUM SPEC I-

FLUC- (SUM OF SCLIOS SOLIDS H4RO- BCN4TE SOUP- CONO-

.5 .0 9C 51? .75 254 202 118 2.7 814 7.2

.<) 2.1 27C 1360 2. 1C 282 631 455 3.1 1870 7.8

.* 3.4 3SO 241C 3.37 308 1030 80? 5.0 2900 8.0

SPE 1- 
F I 

CON - DIS- 
OIS- UCTA CE PH SOLVED 

TIME CH4RGE (MIC 0- OXYGEN 
Q4TE (CFSI 1HO 1 UNITS) (MG/LI

4UG. 
28... 0930 62 2300 8.3 8.2 

SEPT. 
24... 081C 46 3100 8.1 8.4

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENT, WATER' YE4R OCTOBER 1968 TO SEPTEMBER 1969

WMf R 
TEH- SUSPENDED 
PFR4- CONCE^- SEDIMENT 
TURF DISCHARGE TR4TION OISCH4RGE

CHLO-

57

16 

23 

36

51

IOEG C)

10

16

8



76 GREEN RIVER BASIN

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

LOCATION. Lat 41°45'52", long 109°44'05", in SWjSEj sec.26, T.21 N. , R.109 W. , Sweetwater County, at Big Island

west of Green River.

ERIOD OF RECORD.  Chemical analy 
Sediment records: October 1968

EMARKS.  Discharge records compu 
that of Green River below Fon

OIS- SILICA 
TI»F CHARGE (SIC2I

CT.

DV. 
3... 1200 251 4.8 
C.

N.

B.
o... 142C ian^ 7.3

a!.. 1115 112C 6.1 
Y

NE

LY

G.

PT. 
03... 173C 12~C 8.:

FLUQ-

T. 
8... .3 .1 40 
V. 
3... .7 .2 1"C 
C. 
9... .5 .2 60 
N.

B. 
0... .2 .6 80

Y 
B. . . .4 .2 12T
NE

LY 
j... .3 .2 50
G. 
2... .3 .2 2C 
PT.

ses: August 1966 to September 1969. 
to September 1969 (miscellaneous).

ted by adding the discharge of Big Sandy River below Eden (static 
tenelle Reservoir (station 09211200).

MAG- PO- 
TCTAL CAL- NE- TAS- BICAR- CAR-

<FP| (CAI (MGI (NAI (Kl (HC03I (C03I

170 88 44 131 2.C 177 0

4C 53 IB 28 1.7 154 5 

18C 64 18 43 2.0 170 0

1C>0 51 IB 39 1.6 146 0

DIS­ 
SOLVED HIS- DIS- NON- SODIUM SPECI-

(SUM OF SOLIDS SOLIDS HARD- BONATE SORP- COND-

553 .82 736 297 15<! 1.8 867

317 .44 1580 205 70 .8 512

295 .41 119C 180 65 1.0 508 

303 .43 1210 185 70 1.0 493

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

WATER 
TEM- SUSPENDED 
PER*- CflNCEN- SEDIMENT 
TURF. DISCHARGE TRATIDN DISCHARGE

t 09216000) to 

CHLO-

(S04) (CLI

98 3.9 

520 16

122 5.0 

162 T.I 

95 5.9 

67 3.5

117 B.T 

125 6.4 

155 9.7

(UNITS) (DFG C)

7.5 11 

7.4 2 

7.7 0 

7.1 0 

8.4 0 

7.7 6 

7.6 9 

7.5 20 

7.8 18 

8.4 18 

7.8 IB



GREEN FIVER BASIN 7 

09216950 BITTER CREEK NEAR GREEN RIVER, WYO.

L.OCATION.   Lat 41°31'25", long 109°25'41", in KEjSEj 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: August 1966 to September 1969. 
Sediment records: August 1966 to September 1969 (partial record).

CHEMICAL ANALYSES. WATER YEAP OCTDBER 1968 TD SEPTEMBER 1969

TIME
DATE

NOV. 
23... C75C 

MAR. 
27... 083C

JULY
07... lerc

SEPT. 
23... 1145

FLUC-

(Fl

NOV.

MAR.

JULY

SEPT. 
23... .5

MAG- PO- 
TQTAL CAL- NE- TAS- BICAR- 

CIS- SILICA IRON CIUM SIUM SODIUM SIUM BONATE

.40 9.3 130 64 77 858 15 378 

27 6.1 I'O 148 79 307 11 214 

4.t> 2.6 330 128 116 1590 16 407 

1.1 4.3 60 122 87 493 12 250 

32 7.2 7C 105 4R 253 11 153

DIS­ 
SOLVED OIS- OIS- NON- SODIUM

3.C 300 1350 1.82 116 461 335 5.1

SPEC I- 
FIC 

COKD- C!S- 
DIS- UCTANCE PH SOLVED 

TIME CHAPGE (MICRO- OXYGEN

CAR­ 
BONATE SULFATE 
(C03I (SQ4I

0 862 

0 783 

0 1720 

0 852 

0 620

SPECI­ 
FIC

CONO-

MHOS) IUNITSI

1900 7.8

CHLO­ 
RIDE 
(CD

820 

242 

1400 

465 

182

ATURE 
IOEG C)

10

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

k.MEl
TEM- SUSPENDED 
PERA- CONCEN- SEDIMENT 
TURE DISCHARGE TRATION DISCHARGE 

DATE T^E ( C) (CFSI (MG/L) (IONS/OAYI

M»< fj, 1969 0330 00.0 27 820 60
MAY 6...... 171S 18.C 4.6 118 1.5
JUL 7...... 1800 27.0 l.l 281 .83



GREEN RIVER BASIN 

09217000 GREEN RIVER NEAR GREEN RIVER, WYO.

LOCATION.  La t 41°
on State Highw

DRAINAGE AREA.  10
PERIOD OF RECORD. -

Water temperatur
Sediment records

EXTREMES.  1968-69
Dissolved soli
Hardness: Max
Specific condu
Water temperat

to March.
Sediment conce

March 14.

DATE

nc .
0

NO
c
1
2
2

CF
0

1
2

JA
0
0
1

FF
0

M 1

C
1
2

AP
r
-'

MA

I
JU

u
1
2

JU
0
Q

AU

1

se

i

WTO.
TIM

TON
PER

nc
1

Of
1

MA
2

MA
P

JU
 

AU
2

SE

-31

-10
-21
-26
-3"

-02

-29
-->l

.
-07
-18
-31

-14
-28

-14
-25
-31
.
-21
-3C

-14
-31
c
-in
-20
-33
y 
-07
-31

-15
- 3 1  

T.
-15
-3T 

l/fi.

... 1540

1315
.
... U93 3

1530
Y

1325

145"

T '

30'59",
ay 530

,000 sq
-Chemic
es: Ma
: Hay

ds: Ha
imum , 2
ctance:
ures:

nt ratio

MEAN
DIS-

236"
127C

1 Jfe'j
306
322
"S?

952
449 
516
T04

704
819
9"2

1MT
1610

150',
102"
137C

?0?C
319"

331"

?*K

4-6"

794C
23?,"

2780

i se­
ns:

119-

..

A 742

A455

A 11?"

A315C

A17'r

A 127r

long 109°26'54", in NWiNEiNEi sec.
in town of Green River, "0.8

mi , appro
al analyse
y 1951 to
1951 to Se

ximum, 758
44 mg/1 No

Maximum
Maximum, 2

ns: Maxim

SILIC«

4.4
2.1

1.9
l.H
3.2

. q

3. 2
3.5
4.5

4.5
5.4
5.?

5.5
4.8

4."
5.5
5 .  >

6.2
5.7

b.O
6. >

6.4
*   9
6.1

5.5

3. 3
2.8

3.9
2.7 

5.2

27

4.2

T."

5.8

5.S

5.?

3.2

ximately
s: Hay
Septembe
ptember

mg/1 No
v. 22-26
daily, 1
5.0°C Ju

um daily

TCTAL
IRCN

~

 
 
 
 

 

II
 

 
--
 

 
 

 
 
 

 
 

 
 

 
--
 

 

 

 

lie

2C

I 30

ec
10

 

(at gagi
1951 to S
r 1969.
1969.

v. 22-26;
; minimum
,270 mici
ly 17, Se

, 3,410 m

CAL­
CIUM

47
50

51
55
80
53

53

79
68

68
66
69

62
53

5fl
71
58

51
48

54
59

41
44
36

35

41
45

50
5"

50

41

50

63

48

47

51

mile up 
e of Fla
ng stati
e ptember

minimum
, 126 mg
omhos No
pt. 15;

g/1 June

MAG­
NE­

SIUM

9.
1°

21
21
35
19

19

29
24

24
21
IS

14
18

18
25
19

19
15

11
5.

12
3.

11

15

16
18

18

14

17

13

41

19

13

11

16

18

26, T.18 N.
stream from 
ming Gorge     *. ..*.

, R.107 W.
Bitter Cr

on), of which 30O sq
1969.

, 189 mg/1
/I June 11-
v. 26; mini
minimum, fr

21; minium

soniuM
(NAI

8 28
45

51
57

120
45

45

95
65

65
57
50

32
31

34
70
50

46
32

28
1 25

22
9 15

26

26

31
41

46

34

44

L SAMPLES

31

94

43

28

24

41

44

June 11-20
20.
mum daily,
eezing poi

m daily, 2

PO-
TAS-
SIUP 
IK)

1.8

1.5
1.5
1.9
1.9

1.9

2.2
2.1

2.1
2.1
1.9

2.0
1.8

1.4
1.6
1.6

1.4
1.2

4.0
3.0

2.0
1.3
1.3

1.7

1.2
1.2

2.0

1.9

1.9

1.7

1.7

2.0

2.3

1.2

1.9

1.9

, Sweetwater County,
eek, 1 mile upstream

at bridge
from gaging

mi is probably noncontributing.

282 micromhos June
nt on many days durir

mg/1 Nov. 24, Dec. 4

8ICAR- CAR­

L6.
g November

, 15,

CHLO-
BONATE BONATE SULFATE RIDE 
(HC03) (C03> (SC4> (CL>

127 P

153 0
155 0
188 0
168 0

168 0

197 n
188 C

188 0
184 0
187 0

177 0
172 0

178 0
192 0
178 0

166 0
160 0

160 0
162 0

139 0
117 4
121 4

G   G/L>

02 3.7

81 7.1
02 7.9
10 15
66 6.0

66 6.C
58 12
38 9.4
30 7.7

30 7.7
G6 6.8
94 6.3

30 5.2
23 4.3

34 5.7
38 9.5
62 7.0

53 7.5
00 5.9

94 5.5
84 4.4

79 3.9
52 3.2
78 4.0

137 2 92 3.6 

142 0 115 4.3
140 0 153 5.8

148 0 161 6.8
148 0 169 7.0 

150 1 118 5.1

160 n 156 6.1

129 0

185 0

174 0

154 0

143 0

144 0

104 4.3

910 10

164 6.8

94 5.2

86 7.4

144 5.5

129 8 160 4.4

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, 1969): Maximum, 855 mg/1 Nov. 15-20, 1955; minimum, 156 mg/1 May 23-31, 1958.
Hardness: Maximum, 420 mg/1 Nov. 15-20, 1955; minimum, 106 mg/1 May 23-31, 1958.
Specific conductance: Maximum daily, 1,270 micromhos Nov. 26, 1968; minimum daily, 219 micromhos May 22,

1954. 
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, 0 mg/1 Sept. 18, 1962. 
Sediment loads: Maximum daily, 110,000 tons Mar. 28, 1962; minimum daily, 0 ton Sept. 18, 1962. 

REMARKS. Daily samples for chemical analysis composited by discharge. Additional samples were collected fo
more
Jan.

OCT.
Cl-18
19-31

NOV.
01-10
11-21
22-26
27-3-

cec.
01-02
C3-15
16-28
29-31

JAN.
01-07
PS- 18
19-31

FFB.
01-14
15-28

MAR.
01-14
15-25
26-31

APR.
Cl-21
22-30

MAY
ni-14
15-31

JUNE
01-10
11-2C
21-30

JULY
01-C7
08-31

AUG.
01-15
16-31

SEPT.
01-15
16-30

WTD. AVG.
TIfE

HTD. AVG.
TONS

PER DAY

OCT.
11...

DEC.
IB...

MAR .

28...
MAY
06...

JULY
08...

AUG.
26...

SEPT.
23...

16 to Feb. 6, Feb. 20 to Mar. 14, Mar. 28 to Apr. 4.

CIS-
SCLVED DIS- DIS-

.3 .2 20 259 .40 1890 156

.2 .0 30 375 .49 925 209

.3 .P 60 652 ."8 906 314

.3 .1 30 338 .45 1440 213

.2 .2   282 .38 2500 177

.1 .2 0 267 .35 2390 168

.2 ." 40 234 .32 2610 152

.1 .1 30 239 .33 185P 149

.2 .1 3C 252 .35 1690 157

.1 .1 5C 336 .51 1380 186

.2 .1 40 3tl .51 1220

.2 .0 23 371 .53 1140

.3 .1 0 3C3     179

.2 .1 38 343 .51   206

1.4 .8 0 1550

ANALYSES OF ADDITIONAL SAMPLES

.3 .2 40 263 .36 529 156

.6 .0 2" 39C .58 1290 235

.5 .5 2C 274 .38 2350 175

.4 .3 0 253 .35 1190 16B

.2 .1 5C 334 .46 1170 194

NON- SODIUM SPECI-
CAR- AD- FIC

54 1.0 429
67 1.4 569

71 1.3 595

152 2.3 953

100 1.6 6B6

51 1.0 456

46 .9 453
35 .8 422

38 .8 388

38 .9 396
41 .9 416

71 1.3 537

1.4 559
1.5 561

55 1.1 482

73 1.3 567

50 1.1 457

51 .8 448

Dec. 20,

ATURE
(UNITS! (OEG Cl

B.C
8.0

7.4
7.6
7.8
7.7

7.7
7.8
7.5
7.8

7.B
7.8
7.7

7.8
7.7

8.1
8.1
8.1

8.1

8.2
8.1

7.9
8.5
8.5

8.4
B.3

7.1
7.3

7.7
7.3

8.0

7.9

7.7 12

7.4 0

7.1 0

7.5 13

8.2 17

8.7 15



CKEEN RIVER BASIN 

0921700O GREEN RIVER NEAR GREEN RIVER, WYO. Continued

CHEMICAL ANALYSES* HATER YEAR OCTOBER 1968 TO SEPTEMBER 19

SPECI­ 
FIC 

COND-
DIS- UCTANCE 

TIME CHARGE ("ICRfl-

DIS- 
SOLVED 
OXYGFN

(CFSI MHOS) (UNITS) (MG/LI

AUG.
2c>... 1420 127C 540 

SEPT.
23... - 135C 1070 565

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

10 
IB

18 
12

16 
22

603

647

605

596

1170

994

783

733

695

615

557

518

524 582 430 388 360 415 566

423 562

625

583

582
589
584
573

512
518
511

548

480

434

397

385

380



GREEN RIVER BASIN 

09217000 GREEN RIVER NEAR GREEN RIVER, WYO. Continued

(METHODS
PARTICLE-SIZE

OF ANALYSIS: B,

KATEH
TEM-

TURE

DISTRIBUTION OF SUSPENDED SEDIMENT, HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
BOTTOM WITHDRAWAL TUBE; Ci

V, VISUAL ACCUMULATION

SUSPENDED

DISCHARGE T^ATION DISCHARGE

CHEMICALLY DISPERSED; N, IN NATIVE MATER;
TUBE; Mt IN DISTILLED WATER)

PARTICLE SIZE

41 60 100

P. PIPET; 5. SIEVE;

AMALY-

PKC

A DAILY MEAN DISCHARGE.

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

I
2
3
^
<>

6
7
e
9

10

11
12
13
1*
15

16
17
ie
19
20

2\
22
25
24
25

26
27
?B
29
30
31

VG

13.0
12.0
13.0
13.0
12.0

13.0
11.0
10.0
10.0
11.0

12.0
11.0
11. 0
11.0
7.0

7.0
6.0
8.0
8.0
8.0

B.O
9.0
8.0
9.0
B.O

.0

.0

.0

.0

.0
8.0

9.7

7.0 0.0 0.0 0.0 0.0 7.0
7.0 0.0 0.0 0.0 0.0 7.0
6.0 1.0 0.0 0.0 O.D 7.0
6.0 0.0 0.0 0.0 0.0 7.0
4.0 1.0 0.0 0.0 0.0 7.0

<>.0 0.0 0.0 0.0 0.0 7.0
3.0 0.0 0.0 0.0 0.0 3.0
0.0 1.0 0.0 0.0 0.0 4.0
0.0 0.0 0.0 0.0 0.0 B.O
1.0 0.0 0.0 0.0 0.0 9.0

4.0 0.0 0.0 0.0 0.0 B.O
3.0 0.0 1.0 0.0 0.0 7.0
3.0 0.0 0.0 0.0 0.0 7.0
3.0 0.0 0.0 0.0 0.0 B.O
1.0 0.0 0.0 0.0 0.0 5.0

0.0 0.0 0.0 0.0 0.0 5.0
0.0 0.0 0.0 0.0 0.0 4.0
0.0 0.0 1.0 0.0 0.0 7.0
1.0 0.0 1.0 0.0 0.0 5.0
3.0 0.0 1.0 0.0 0.0 B.O

2.0 0.0 1.0 0.0 0.0 12.0
2.0 0.0 0.0 0.0 0.0 12.0
2.0 0.0 0.0 0.0 0.0 13.0
1.0 0.0 0.0 0.0 0.0 9.0
1.0 0.0 0.0 0.0 0.0 7.0

0.0 0.0 0.0 0.0 0.0 7.0
0.0 0.0 0.0 0.0 0.0 7.0
0.0 0.0 0.0 0.0 1.0 9.0
0.0 0.0 0.0   0.0 9.0
1.0 0.0 0.0   1.0 9.0

0.0 0.0 -- 2.0

2.1 0.0 0.1 0.0 3.1 7.4

9.0
0.0
1.0
1.0
1.0

1.0
0.0
1.0
2.0
0.0

4.0
4.0
2.0
2.0
2.0

3.0
3.0
3.0
4.0
3.0

5.0
4.0
5.0
5.0
5.0

4.0
6.0
9.0
B.O
5.0
5.0

3.1

5.0
4.0
6.0
6.0
7.0

7.0
7.0
6.0
3.0
4.0

6.0
5.0
3.0
2.0
4.0

2.0
3.0
6.0
6.0
6.0

6.0
4.0
5.0
5.0
5.0

4.0
4.0
4.0
4.0
7.0
 

4.8

B.O 20.0
9.0 1B.O
9.0 21.0
0.0 22.0
7.0 22.0

B.O 20.0
8.0 21.0
B.O 1B.O
9.0 21.0
9.0 21.0

B.O 20.0
0.0 20.0
0.0 20.0
0.0 20.0
0.0 21.0

1.0 20.0
5.0 20.0
2.0 20.0
0.0 20.0
0.0 20.0

9.0 21.0
0.0 22.0
9.0 22.0
9.0 22.0
0.0 23.0

0.0 23.0
1.0 22.0
0.0 20.0
9.0 20.0
1.0 20.0
0.0 20.0

9.6 20.6 1

1.0
0.0
9.0
B.O
8.0

5.0
9.0
8.0
0.0
0.0

1.0
0.0
8.0
5.0
5.0

e.o
9.0
9.0
8.0
8.0

5.0
0.0
0.0
0.0
8.0

8.0
6.0
6.Q
5.0
5.0
~

B.4



GREEN RIVER BASIN 

09217000 GREEN RIVER NEAR GREEN RIVER, WYO.  Continued

OCTOBER NOVEMBER DECEMBER

MEAN MEAN ME&N 
MEAN CONCEN- MEAN CONCEN- MEAN CONCEN-

2
3
4
5

6
7
B
9

10

11
12
13
14
15

16
17
IB
19
20

21
22
23
2t
25

26
27

500 16 1
440 12
53D 11
470 13
520 7

510 7
510 9
490 6
440 7
530 11

250 6
890 e
410 12
480 114 7
510 162 11

460 44 2
460 30 1
090 16
570 5
460 4

460 6
380 4
280 12
300 15
310 12

280 6
250 4

28 1240 12
29 1060 7
30 B6? 19
31 1100 11

8 1190 5 1
1170 10 3
1160
967
953

10DO
1160 1
1220
978
B40

907 1
977
971
941
1000

943
930 1
920 1
892 1
B35

671
331
297
283
251

2
1
1

j
4
2
1
1

2
1
1

1

t
2
4
2
1

32D
30D 1
315
375
450

450
435
460
46D
475

460
4T5
465

.6 500
500

495
480
455
465
465

(TONS) 

7.8
8.
3.
2.
9.

6.
3.
3.
5.
3.

5-
5.
6.
8.
2.

5.
5.
9.B
fl.B
B.8

450 10 12
4D5 8 B.7
415 8 9.0
90 7 9.3
15 B 13

448 17 21 55 84
1440 33 128 40 7 2
1550 43 180 80 8 5
13DO 48 168 80 8 5
 8DO 9 19 660 8 4

640 9 6

TOTAL 59042

MEAN MEA 
MEAN CONCEN- MEAN CONC

1 60 7 12
2 41 7 14
3 75 7 13
4 02 9 17
5 35 B 16

6 62 9 19
7 90 11 23
B 75 8 17
9 50 6 12

10 58 8 16

11 805 9 20
12 835 10 23
3 858 B 19
4 B60 B 42
5 855 0 23

6 B5B 0 23
7 845 I 25
B 805 1 24
9 802 0 22
0 825 B IB

1 795 7 15
2 BOO B 17
3 785 7 15
4 739 9 IB
5 775 7 15

6 840 7 16
7 920 0 25
8 1000 1 30

0
0
0
0
0

0
0
0
0
0

D
0
0
0
0
0
0
0
0
0

0
0
0
0
0

0
0
0

g ME&* 
V- MEAN CQMCEV-

  .TO

9
6 1
7
7

4
2
5
6
7

0
9
{,
5
1

3
3
5
2
3

7
4
B
2
1

6
4

7
3
7
2
6

5
6
6
8
3

B
6

640 13 58
720 IB 84
650 3
660 2
610 1

710 1
81D 2
700 1
560 1
450 1

330
300 1

0 955
4 B65
B 910 1

7 975 10
4
0
8
4

3
7
B
5
3

4
4

2 52
9 1090 0 29
0 1110 0 30 
1 1240 2 40

020 7
060 6
030 3
990 2

000 2
070
090 1
080 1
D30 4

040 5
070 6
120 17
360 93
710 185

151
94
52

69
132
6V
42
39

22
39
IB
4.

32

271
198
177
103
69

73
17
32
35

122

140
194
529

3430
B540

TOTAL 25790



GREEN RIVER BASIN 

09217000 GREEN RIVER NEAR GREEN RIVER, WYO.

1
2
3
i, 
5

6
7

9
10

11
12
13
14
15

16
17
18
19
20

21 
22 
23
2*
25

26
27
28
29
30
31

TOTAL

1
2
3
*
5

6
7
B
9

10

11
12
13
1*
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL

MEAN

2000
1990
2010
2030 
2100

2220
2250 
2230
2220
2020

1890
1890
1980
2010
2010

1920
1920
1940
19*0
1940

1940 
25*0 
3170
3190
3280

3310
3350
3330
3290
3280
~

71190

MEAN 
DISCHARGE

3310
3130
2950
2590
253D

2510
2460
I960
1650
16*0

1870
1980
1980
2010
20*0

2010
1990
2130
2690
3070

32*0
32*0
32*0
3220
3100

2780
2690
2670
2*20
2350
2320

77760

APRIL 

MEAN
CONCEN-

1530
11*0
550
270

326
316 
271
27*
173

9*
93

150
1*B
167

102
92
<)7
63
97

91 
161 
390
209
107

93
1*3
117
82
7*
 

"

JULY

MEAN
CONCEN­ 
TRATION

*7
32
IB
8

19

22
16
1*
17
18

17
17
12
20
31

58
25
33
*9
51

54
53
68
38
13

28
26
16
11
1*
13

 

8260
6130
2980
1*80

1950
1920 
1630
16*0
9**

480
*75
802
803
906

529
*77
351
*35
508

*77 
1170 
33*0
1800
9*8

831
1290
1050
728
655
 

*6*39

LOAD

*20
270
1*3
56

130

1*9
106
7*
76
80

86
91
6*

109
171

315
13*
190
356
*23

*72
*6*
595
330
109

210
189
115
72
89
91

6169

MEAN

3280
3280
3260
3260

32*0
3150 
3310
3150
3350

3370
3*20
3*70
3550
3260

3220
3120
3050
3050
3050

3050 
*D60 
*300
*300
*300

*280
2900
2*60
2*80
3370
36*0

10*220

MEAN 
DISCHARGE

2290
2290
2310
2310
2200

1880
1590
15*0
1530
15*0

1510
1500
1500
1500
1500

1530
15*0
1550
1530
1500

1**0
1370
1330
1320
1300

1280
12*0
1180
1180
1160
1160

48603

HAY

MEAN
CONCEN-

116
166
108
10*
110 

71
77

61
*1

*7
56
61
69
*6

38
39
23
29
35

23 
63 
97
53
50

17
13
16
16
22
27

AUGUST

MEAN
CONCEN­ 
TRATION

1*
3*
27
17
16

13
29
17
10
10

27
21
13
19
8

8
8

32
29
17

11
13
7
8
9

9
3
5
6

108'

--

1030
1*70
951
915

621
655

519
371

*2B
517
572
66
*0

33
32
IB
23
28

69 
113
61
58

196
102
106
107
200
265

1613*

87
210
168
106
95

66
12*
71
*1
*2

110
85
53
*0
32

33
33

13*
120
69

*3
*8
25
29
32

31
27
16
19
31
25

20*5

MEAN

3710
3750
*970
5330 
**90

3920
3280

3*00
3860

81BO
10200
10500
9590
9220

9*20
7710
5790
*710
*080

2170 
1950
2280
3*60

4000
*100
38*0
3790
3770
 

152*20

MEAN

1170
1170
1170
1170
1150

1150
1160
1170
1170
1190

1330
1280
1210
1190
1170

1180
1190
1180
1170
1170

200
220
190
100
040

993
9*8
910
90*
863
 

34108

JUNE 

MEAN
CONCEN-

2*
32
59
51
27 

19
16

965
*15

B78
203
273
157
132

1*8
105
125
98
47

925 
102
75
73

53
42
67
45
48
 

"

SEPTEMBER

MEAN
CONCEN-

6
11
13
13
23

10
9

11
8

12

19
13
29
46
20

15
16
16
27
12

10
16
23
33
16

17
8
8
8
6
 

 

240
324
791
734
327 

201
142

11200 
8860
4330

17600
5590
7740
4070
3290

3760
2190
1950
1250
518

5420 
537
462
682

572
465
695
460
489
 

108689

19
35
41
41
71

31
28
35
25
39

68
45
95

148
63

48
51
51
85
38

32
53
74
98
4b

46
20
20
20
14
 

1479

700920
TOTAL LOAD FOR YFA3 (TDNSI



GREEN RIVER BASIN 

09222000 BLACKS FORK NEAR LYMAN, WYO.

LOCATION.   Lat 41 
at bridge on 

DRAINAGE AREA.  8 
PERIOD OF RECORD. 

Water temperatu 
Sediment record 

EXTREMES.  1968-6 
Dissolved sol 
Hardness: Ma.

FLJO- 

RIOE 
(F)

3CT.

18-31 .1 
NOV. 

01-13 .1 
l*-22 .1 
23-30 .0 

OEC. 
01-0* 1.0 
05-31 .8 

JAN. 
1-31 .7 

F B. 
1-28 .7 

M R. 
1-19 .8

6-31 .5
» R.

3-10 .3 
M Y 

t-08 .3 
09-11 .3 
1*-21 .<  
22-25 .7 
26-11 .6 

JUNE 
01-08 .9

23-10 1.0 
JULY 
01-25 1.8 
26-29 1.9

AUG. 
01-09 1.1 
10-17 1.2 
18-27 1.1 
28-31 1.3

SEPT.

06-16 1.3

1.TO. 4VS. .7 
TIME

TONS 
PER OAY .2

OCT. 
17... 1.1 

DEC. 
18... .8 

MAR. 
?5... .6 

JULY 
13... 1.2

°27'08", long 110°10'20", in SWjNViJSW} sec. 15 
old U.S. Highway 308, 8.5 miles downstream fr 
21 sq mi.

, T.17 N. 
3m Smiths

, R.113 W. , Ui 
Fork and 11 m Lies

res: May 1962 to September 1969. 
s: October 1968 to September 1969 (miscellaneous). 
9: 
ids: Maximum, 3,180 mg/1 Sept. 17-21; minimum, 248 mg/1 May 9-13. 
limum, 1,300 mg/1 Sept. 17-21; minimum, 139 mg/1 Hay 9-13.

NITRATE eORON 
(N03) (81

.2 500

.6 290 

.3 360 
1.0 283

.0 2*3 

.3 190

.3 150 

.7 260

2.8 70

1.2 1*0

.5 120

.5 100 

.6 80 

.* 110 

.5 190 

.5 210

.6 260

.2 320

.6 370 

.5 *00

1.2 *30 
.6 510 
.7 *50

.2 6*0

.6 J

.2 0

.1 160 

.2 120 

.3 **0

DIS­ 
SOLVED OIS- OIS- 
SOLIDS SOLVED SOLVED 

(SUM HF SOLIDS SOLIDS 
CONSTI- (TONS (TONS

390 2.00 167

530 2.27 1*9 
760 2.57 20* 
*50 2.1* 153

550 2.1* 136 
1*0 1.5* 110

978 1.3* 195 

726 1.10 136 

715 1.03 91.6

66* .95 *56

**7 .65 380

326 .*6 *16 
2*8 .35 **3 
359 .51 *61 
567 .82 *73 
825 1.17 69*

1150 .66 609

1200

lf!20 
1870

1700 
2100 
1620

29*J

635

766

970 

866 

1980

.73 756

.5* 268 

.67 279

. *1 266 

.10 123 

.26 125

.19 78.2

-

1.28 96.* 

.60 239

HARD­ 
NESS

692 
573

656 
736 
6*2

661 
510

*60 

361

357 
283 
277

277 
233

19* 
139 
178 
286 
*10

5*9 
*65 
*20 
535

777 
671 
706

706 
901 
621

1160

373

701

392

306

NON- 
CAR­ 

BONATE 
HARD-

*B9 
*D3

**2
510 
*06

**0 
305

270 

179

186 
1 5 

5

5 
1

6 
7 
* 

136 
237

329
207 
160 
276

560 
695 
522

522 
731 
*56 
865

1030

169

*82

207 

601

SODIUM 
AD­ 

SORP­ 
TION

*. 
*.

*. 
*.
3.

*. 
3.

2. 

2.

2. 
*. 
3.

3. 
2.

1. 
1. 
1.
2. 
2.

3. 
5. 
3. 
3.

*. 
*.
*.

*. 
*. 
5. 
5.

6.

2.

7 
0

1
6 
9

2
6

9 

3

2 
6 
2

2
0

2 
1
7 
1 
*

0 
0 
9
7

5 
1
5

5 
5 
0 
*

0

9

*.3

3.1

5.0

County, at gaging 
northeast of Lyroa

SPECI­ 
FIC

COND­ 
UCTANCE

MHOSI

2310 
19*0

2180 
2**0 
2070

2060 
1570

1*10 

1160

1090 
1**0 
1050

1050 
729

521 
*26 
586 
910 

1210

16*0 
19*0 
1*60 
1730

2360 
2670 
2260

2280 
2600 
22*0 
3280

3590

1230

2250

1360 

2520

PH 

(UNITS)

6.2 
6.0

7.6 
7.7 
7.6

7.* 
7.2

7.3 

7.6

7.6 
7.6 
8.2

B.2 
6.2

7.8 
7.8 
7.6 
6.0 
6.1

6.1 
6.1 
6.3 
6.3

3.0 
6.0 
6.0

8.0 
6.1 
7.9 
7.6

3.0 
7.9 
7.6 
3.0

7.9 

7.6

7.6 

7.6 

7.3 

B.I

station

TEMPER­ 

ATURE 
CDEG C)

1 

0 

0 

22



CSEEN RIVER BASIN 

09222000 BLACKS FORK NEAR LYMAN, WYO. Continued

EXTREMES. 1968-69: Continued
Water temperatures: Maximum, 28.0°C July 18, 19; minimum, freezing point on many days during November to 

March.

Dissolved solids: Maximum, 4,000 mg/1 Jan. 13-30, 1963; minimum, 248 mg/1 May 9-13, 1969.
Hardness: Maximum, 1,580 mg/1 Jan. 13-30, 1963; minimum, 139 mg/1 May 9-13, 1969.
Specific conductance: Maximum daily, 5,140 micromhos Jan. 26, 1963; minimum daily, 392 micromhos May 11,

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

periods. 
REMARKS. Daily samples for chemical analysis composited by discharge. Additional samples were collected for

CHEMICAL ANALYSES

DATE 

OCT.
31-17
18-31

N3V.
31-13
14-22
23-30

DEC.
01-04
05-31
JM.
01-31

FEB.
01-28

M R.
1-19
0-27
8-31

A R.
1-2?
3-30

M Y
Dl-08
09-13
14-21
22-25
26-31

JUNE
01-08
09-16
17-22
23-30

JULY
31-25
26-29
30-31 

AUG.
D1-D9 
10-17
18-27
28-31

SEPT.
01-07
38-16
17-21
22-30

TO. AVG.
TIME

TD. AYS.
TONS

PER DAY

I?!..
DEC.
18...

MAR.
25...

JULY
13...

MEAN 
OIS-

35
42

33
40
36

32
36

73

63

45
48

242

42
93

53
31
54
91
98

85
44
72
21

53
49
56

56
20
28
11

12
9.4
9.4
9.8

_

118

"

1315 A 74

1130 A31

170? A 38

1140 A43

SILICA

17
15

11
14
13

15
14

12

12

li
12
13

13
11

9-0
10
12
11
13

U
17
18
1?

8. 1)
9.9

16

16 
13
23
18

12
9.3
a.i
8.0

13

13

4.0

11

12

13

7.8

TOTAL 
IRON
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180

220

110

140

SUSPENDED-SEDIMENT DISCHARGE

PATE

JUN 5,

r

, WATER YEAR OCTOBER 

MAG-
CAL­ 
CIUM

179
144

162
179
159

180
134

115

99
81
73

73
59

47
39
47
71

132

151
126
116
137

190
213

221
134
240

227
259
287
249

96

139

31

166

118

99

211

NE- 
SIUM 
(MG)

60
52

61
71
59

52
42

18

27
19
73

23
20

19
10
14
27
38

42
37
32
47

73
82

85
69

107

118
129
142
141

31

51

10

69

44

35

68

1968 TO

SODIJM 
(NA)

285
222

244
289
228

246
18H

101

97
178
121

121
69

40
31
51
82

110

160
250
184
196

288
279

310
284
397

407
471
493
450

134

205

43

264

142

141

329

MEASUREMENT, WATER YEAR OCTOI

TEM-
P*-R A-
TU«l 

v F I r *

1969 0800 09. n

DISCHARGE

1 10

CONCEN­
TRATION

111

SEPTEMBER 1969 

PO-
TAS- BICAR- 

(K) (HC03)

3.0
2.7

2.3
2.8
2.0

2.7
2.3

2.2

2.2
5.1
4.4

4.4
2.9

2.0
1.6
2.1
2.8
3.0

3.0
4.9
4.2
3.0

3.1
3.3

3.7
3.9
3.9

3.7
3.7
3.7
3.5

3.1

3.1

1.0

3.5

1.9

4.5

2.8

ER 1968 TO

SUSPENDED
SEDIMENT
DISCHARGE

33

247
207

261
278
285

270
250

222

208
192
222

222
197

156
124
139
183
211

268
314
293
305

265
215

207
201
189

180
182
182
189

218

228

69

267

218

225

250

SEPTEM

CAR- 

(C03)

0
0

0
0
0

0
0

0

0
0
0

D
0

0
0
0
0
0

0
0

12
6

0
0

0
0
0
0

0
0
0
0

1

0

0

0

0

0

0

BER 1969

(SD4)

959
777

831
986
762

839
585

331

337
411
259

259
151

139
78

141
269
413

584
614
431
562

1030
1070

974
1280
906

1570

1610
I860
2030
1790

393

698

125

930

488

423

1140

CHLO- 

(CL)

95
78

90
99
80

80
55

44

36

35
70
60

60
36

22
16
23
33
40

64
111
77
81

99
106

79
86
97

111

113
117
121
112

54

69

17

88

56

64

93



GREEN RIVER BASIN 

09222000 BLACKS FORK NEAR LYMAN, WYO. Continued

AY OCT NOV DEC JAN FEE MAR APR MAY JUN JUL AUG SEP

37 1810 2510

2070 1*80 12
1180 1730 2840

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

a.o
8.0 
i.O 
6.0

7.0 
7.0 

10. C

9.0 
8.0 
9.0 
B.O 
5.0

6.0 
0.0 
2.0 
1.0 
1.0

1.0 
0.0
3.0 
2.0 
3.0

4.0 
2.0 
3.0 
2.0 
3.0 
J.O

0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0. 3
0.0 
0.0 
0.0

1.0 
1.0 
0.0
o.o
0.0

0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0 
0.0 
0.0 
0.0

0.0 
0.0 
0.0

0.0 
0.0
c.o
0.0 
0.0

0.0
0.0 
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
1.0

0.0
1.0
1.0
0.0
0.0

1.0
1.0
2.0
1.0
2.0
3.0

2.0
2.0
4.0
4.0
5.0

6.0
2.0
1.0
4.0
6.0

7.0
6.0
6.0
4.0
4.0

4.0
4.0
8.0
4.0
7.0

8.0
9.0

11.0
9.0
3.0

2.0
10.0
12.0
13.0
13.0
 

13.0
15.0
15.0
14.0
13.0

9.0
9.0

16.0
16.0
16.0

10.0
10.0
11.0
10.0
11.0

9.0
12.0
17.0
12.0
12.0

11.0
12.0
14.0
14.0
14.0

15.0
14.0
14.0
14.0
16.0
13.0

2.0
2.0
6.0
8.0
9.0

0.0
6.0
6.0
4.0
8.0

2.0
6.0
5.0
1.0
6.0

2.0
3.0
8.0
2.0
8.0

4.0
3.0
8.0
2.0
9.0

2.0
0.0
2.0
0.0
2.0
 

8.0 22.0
9.0 17.0
1.0 22.0
5.0 17.0
6.0 22.0

6.0 20.0
4.0 20.0
6.0 22.0
8.0 16.0
8.0 20.0

0.0 22.0
7.0 22.0
0.0 25.0
1.0 24.0
0.0 22.0

7.0 22.0
6.0 15.0
8.0 22.0
8.0 22.0
8.0 23.0

5.0 26.0
4.0 26.0
5.0 24.0
0.0 16.0
6.0 17.0

4.0 20.0
4.0 22.0
8.0 20.0
8.0 20.0
7.0 15.0
0.0 18.0

14.0
14.0
18.0
18.0
15.0

16.0
12.0
20.0
2?.0
18.0

22.0
19.0
18.0
10.0
16.0

10.0
20.0
22.0
19.0
16.0

11.0
8.0

12.0
14.0
16.0

15.0
14.0
12.0
8.0

12.0
 



GREEN RIVER BASIN 

09224450 HAMS FORK NEAR GRANGER, WYO.

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

DRAINAGE AREA.  670 sq ml, approximately.

CHEMICAL ANALYSES

OATF 

OCT.
11...

NOV.
22...

DEC.
18... 

JAN.
17...

FEB.
18...

MAR .
25...

MAY
11...

JUNE
05...
JULY
13...

AUG.
19... 
SEPT.
06...

OCT.
11...

NOV. 
22...

CEC.
18...

JAN.
IT...

FEB.
13...

MAR.

MAY
11...

JUNE
05...
JULY 
13...

AUG.
C9...

SEPT.
06...

1600

1800

1305

1030

HOC

11*5

1100

113C

15CO

08*0

07CC

FLUO-
moe
(F)

.4

.5

.5

.5

.5

.3

.4

.4

.4

.4

TOTAL
DIS- SILICA IRON

18 3. 9 50

36 3.5 11C

11 4.4 150

23 3.6 11C

16 7.2 16C

19 4.5 260

912 4.6 340

12C T.9 120

52 1.2 12C

28 13 260

DIS­
SOLVED 
SCLIOS
(SUM OF

NITRATF BORON CONSTI- 
(N03) IB) TUENTSI

.1 30 373

.1 3T 547

.4 0 221

.3 20 327

.3 220 335

.5 80 325

, WATER YEAR OCTCBFR 1968 TO SEPTEMBER 1969 

MAG- PO-
CAL- NE-
CIU" SIUM

53 25

79 30

101 30

102 26

80 27

56 12

69 17

59 3C

41 20

OIS- OIS-

SOLlnS SOLIDS
(TONS (TONS

.50 17.7

.78 35.4

.65 24.4

.32 571

.47 111

.46 36.5

.46 25.7

SODIUM 
(NA)

40

42

48

33

34

26

42

38

HARD­
NESS

232

375

310

19C

241

228

184

TAS-
SIUM 
IK)

1.6

1.7

2.4

2.1

2.3

1.9

1.6

1.2

1.3

1.6

NON- 
CAR-
BCNATE
HARD-

83

155

111

21

44

8C

49

BICAR­
BONATE 
(HC03)

182

225

268

262

243

240

2*2

180

165

SODIUM 
AD­

SORP­
TION

1.1

1.1

.8

.3

.7

.9

1.2

CAR-
BCNATE 
(C03I

0

0

0

0

0

0

0

0

0

SPECI­ 
FIC

COND­
UCTANCE

MHOS)

617

813

744

401

561

564

54 B

SULFATE 
(504)

146

191

207

1B6

158

31

BO

140

119

113

PH

(UNITS )

7.2

7.6

7.5

7.5

7.9

7.7

7.7

7.7

7.7

B.O

CHLO­
RIDE 
<CL)

13

28

21

22

20

17

3.5

7.1

15

13

16

TEMPER­ 
ATURE

(DEC C)

9

1

0

0

0

0

12

20

18

7



LOCAT

GREEN RIVER BASIN 

09224700 BLACKS FORK NEAR LITTLE AMERICA, WYO.

'ION. Lat 41°32'46", long 109°41'34", in NEjNEjNEj sec.15, T.18 N. , R.109 W. , Sweetwater County, at gaging 
;tation 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:
Dissolved solids: Maximum, 1,730 mg/1 Sept. 10-30; minimum, 295 mg/1 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 mic

days during November

UATE

acr.
01-10
11-20
21-31

NOV.
01-15
lb-24
25-30

DEC.
01-Ob
09-23 
24-29
30-31

JAN.
01-03
04-17
18-31

FEa.
01-15
16-28

MAR.
Gl-21
22-28
29-31

APR.
01-14
15-30

MAY
01-23
24-31

JUNE
01-08
09-3J

JULY
01-14
15-31

AUG.
oi-oa
09-31

SFPT.
01-09
10-30

HTD. AVS.
TIME

LTD. AVG.
TONS

PER DAY

OCT. 
15...

DEC.
IB...

MAR.
25...

AUG.
28...
JULY
13...

SEPT.
23...

MEAN 
DIS- 

TIMF CHARGF

ft4
70
81

75
95
80

74
64 
69
66

66
91
100

73
51

53
128
P25

825
1240

1290
610

357
573

178
R6

sa
38

19
15

_-

233

 

1545 A 70

1345 A 62

142? A125

073C A17

1730 A102

1700 A9.9

to March.

TL1T1L CAL- 
SILICJ IRflN CIUM 
(S102) (FE) (CA)

4.6   121
5.7   103
'T.'t   96

7.2   63
7.2   55
9.3   103

11   157

11   90
11   37

11   37
10   79
8.8   9.9

9.5   99
10   79

9.7   90
8.2   72

10   68

10   68
9.0   64

8.4   53
tf.7   72

11   104
14   78

7.4   104
5.6   94

9.9   88
3.7   72

.5   22
1.2   18

9.4   68

8.1   75

7.7   52

ANALYSES OF ADDIT

10 20 181

8.6 120 81

1.4   58

5.4 5(1 103

2.^ 70 16

MAG­
NE­ 

SIUM

51
47
50

51
55
62

61

47
46

46
44
35

36
32

32
23
24

24
21

16
14

20
44

42
51

40
42

4C
53

27

39

20

IONAL

16

30

45

52

54

PO-
TAS-

SODIUM SIUM 
INA) IK]

250 3.9
290 4.3
220 4.3

300 5.1
322 5.1
272 2.6

244 5.1

260 4.0
480 4.2

480 4.2
2B4 4.2
324 3.8

150 4.1
168 3.7

148 3.1
162 3.1
94 4. 1

94 4.1
54 2.8

28 2.5
64 2.8

105 2.9
157 3.7

148 4.1
200 4.5

193 4.5
265 4.0

346 4.2
490 5.0

101 3.3

215 3.9

77 2.5

SAMPLES

219 3.8

154 2.9

250 4.3

163 3.7

515 5.1

BICAR-

237
268
237

335
380
337

354

396
602

602
394
365

328
346

316
239
219

219
231

178
178

243
297

255
205

214
240

264
368

235

292

179

345

228

155

234

191

. 13, Au

CAR-

0
0
0

0
0
0

0
0 
0

80

80
0

35

0
1

6
3
0

0
0

9
0

0
0

6
7

0
0

0
0

4

4

3

7

0

0

3

0

122

g. 24.

(S04)

730
710
585

630
620
690

704
5B4 
556
575

575
544
416

371
344

310
322
211

211
121

76
189

295
364

428
570

515
620

640
890

234

467

179

708

573

371

652

540

835

CHLO- 

(CLI

B7
88
76

B7
93

101

106
79 
64
70

70
67
53

55
50

49
51
48

48
27

14
25

36
61

56
65

65
67

70
94

38

62

29

102

77

53

65

59

86

A DISCHARGE AT TIME OF SAMPLING.



GREEN RIVER BASIN 

09224700 BLACKS FORK NEAR LITTLE AMERICA, WYO. Continued

EXTREMES. 
Sedim

Period
Disso

  1968-69: 
ent loads:
of record :
Ived solid

Ha.rdnt;ss. JHUAX 
Specific conduc

411
Water 

day

Sedim 
REMARKS. -

temperatu 
s during w

ent loads:

  Continued 
Maximum daily, 14

s (1951-67, 1969) :

,500 tons Apr. 4 ; minimum

Maximum, 4,480 mg/1 Oct.

tance: Maximum daily (1
May 13, 1969.

res (1951-62, 1966- 
inter periods.

Maximum daily, 52,000

951-64, 1965-69), 6,

'

tons June

DIS-

CICT.
01-10

1-20
1-31

N V.
i-le.
fa-24
5-30

D C.

9-23
4-29
0-31

J N.
1-03
4-17
8-31

F «.
1-15
6-28

M a.
1-21
2-28
9-31

4 R.
1-14
5-3J

M Y
1-23
4-31

J NE
1-OH
9-3J

J LY
1-14
5-31

01-Oa
09-31

SEPT.
01-09 
10-30

KTD. 4VG.
TIME

UTO. AVG.
TONS

PFR BAY

UCT.
15...

DtC.
13...

M&K.
25...

AUG.
28... 

JULY
13...

SEPT.
23...

FLIIO-

IF)

.7

.6

.6

.6

.5

.6

.6 

.5

.4

.5

.5

.5

.3

. *,

.4

.4

.4

.4

.4

.3

.2

. 3

.4

.6

.5

.6

.5

S
S

UVEG
1LIOS

(S'JH OF

DIS­
SOLVED
SOLIDS

 

6, 1968; m

PIS-
SOLVED
SOLIDS

daily

1-3,

, 0.60 ton

1953; minim

010 micromhos Oct

inimum

HARD-

.1 350

. 1 60

.2 20

.1 240

.4 21C
2.1 320

.2 210
1.7 211

.1 260

.1 260

.1 210

.0 150

.2 160

.6 130

.9 140
1.1 160
.1 140

.1 140

.2 70

.2 C

.2 60

.3 170

.5 250

.2 o

370
ISO
160

310
350
410

300
230
600

600
230
070

886
859

804
764
568

368
413

295
464

695
869

921
.1 280 110C

.1 240 1020
.b .2 310 1190

.6 

.6

.<,

.5

.3

. 7

.5

.5

.5

.5

.6

.2 430 1^30

.3 0

.3 190

.2 0

.3 410

.2 210

.4 17C

6C1

020

459

490

250

814

1.96
1.97
1.66

1.85
1.90
2.00

2.03
1.78
2.14

2.14
1.67
1.44

1.25
1.20

1.11
1.08
.80

.80

.57

.41

.6B

.94
1.21

1.29
1.58

1.47
1.73

2.39

 

1.48

2.11

1.71

1.13

249
274
26.7

275
359
318

257
244
280

280
302
286

181
122

117
274

1310

1310
1400

1040
8?3

663
1380

458
269

257
130

64.1 
71.3

 

 

293

211

280

513
451
445

36.6
362
510

643 
462
418
281

2S1
379
169

394
330

356
275
269

269
244

201
236

342
377

432
443

383
354

263

281

350

399

516.

327

'

Sept. 7.

urn, 278 mg

.' 1 , ' 1953 ;

daily, 0.60 ton Sept

NON-
CAR­

BONATE

319
231
251

91
50

234

353 
131

93
0

0
56

0

125
45

67
74
89

89
55

40
90

143
133

213
263

207
157

3
0

86

119

104

233

140

.1 330 1160 1.55 52.3 329 197

.2 250 040

.3 400 1730

1.46

2.33

295

45.7

471

263

279

0

Apr. 3.

SODIUM
AD-

/I Feb 12, 13, 1954.

minimum daily,

7, IS

SPECI­
FIC

SORP- COND-

4.8
5.9
4.5

6.8
7.3
5.2

4.2 
5.5
5.5

12

12
6.4

11

3.3
4.0

3.4
4.3
2.5

2.5
1.5

.9
1.8

2.5
3.5

3.1
4.1

4.3
6.1

10
13

2.5

5.1

7.6

4.2

3.7

6..0

3.3

14

MHOS)

1940
2010
1700

1950
2010
2020

20DO 
I860
1770
2290

2290
1770
1610

1310
1280

1200
1170

900

900
671

479
747

1030
1310

1350
1610

1480
1750

1840
251D

923

1500

2100

1760

1200

1610

1480

246.0

68.

(UNITS)

8.2
8.0
8.2

8.1
7.9
8.0

8.0
7.9
9.1

9.1
6.2
9.1

8.1
6.3

8.4
8.4
7.9

7.9
7.9

8.6
8.0

7.7
7.9

8.4
8.5

7.7
8.1

7.9
8.2

8.2

6.2

6.4

7.9

7.8

8.4

8.0

9.8

ATURE 
<DEG C)

 
__
 

 
 
__

 
_-
 

 
 
 

 
 

 
 
 

 
 

 
 

 
_-

 
 

_
 

"

 

 

8

0

0

1 8

22

18



GREEN RIVER BASIN 

09224700 BLACKS FORK NEAR LITTLE AMERICA, WYO. Continued

»UG. 
28... 

5FPT. 
23...

SPEC [- 
F [C

CGND- 

DIS- UCTSNCE PH

C71C 17 1591 8.7 

171/C 9.9 2630 9.7

CIS- 

SOL VFO 
OXYGFN

5.8 

11.3

SPECIFIC CONDUCTANCE (MICROyHOS AT 25°C), WATER YEAR OCTOBER 1968 TO SEPTEyBER 1969 
(ONCE-DAILY MEASUREyENT)

1
2

4 
5

6
7

9 

12

16 
17

20 

22

24 
25

29
30 
31

IVG

2120

1900 

2100

1910 
1830

2150 

18BO
1780 
1700 
1600

1640 

1680 

1870

1830 2010

2170 18*0 

1780 16*0

2440

1970 2080
2020 2210 
1960 1900 

1900

2450

1210 1200 

1450 1210 1220

1360   696

866 457 1110 1260 1400

915 444 1580 1580 1640

690 489 1320 1620 1830

895   1460 1680

2000 
1870

1780

2750 

2160

1920 
2170

2960

3090



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)

15.0 
14.0

14.0

14.0
12.0
12.0
10.0
11.0

lt.0

7.0

9.0

7.0
6.0
6.0

7.0
6.0
7.0

B.O

9.0
9.0

10.0
10.0
8.0
7.0

7.0 
B.O

7.0

5.0
4.0
0.0
0.0
4.0

4.0

0.0

-

0.0
1.0
1.0

1.0
1.0
2.0

2.0
2.0
2.0
2.0
2.0

1.0 2
0.0 2

2.0 2

2.0 2
3.0 2
3.0 2
2.0 1
2.0 0

2.0 1

2.0 1

1

>.0 3
.0 4

L.O

.0 2

.0 2

.0 1

.0 2

.0 1

.0 1

.0 1

.0 0

.0 0

.0 

.0

.0

.0

.0

.0

.0

.0

.0 

.0

.0

.0

.0

.0 

.0

.0

.0

.0

.0

.0

.0

.0

.0

0.0 
0.0

0.0

0.0
1.0
1.0
1.0
2.0

1.0

1.0

1.0

1.0
1.0
1.0

1.0
2.0
2.0

2.0
1.0
1.0
 
 

1.0
2.0

1.0

1.0
t.o
1.0
1.0
0.0

1.0 
1.0

2.0

2.0

2.0
2.0
2.0

2.0
2.0
 

1.0
2.0
2.0
2.0
1.0
1.0

3.0 
4.0

B.O

8.0
4.0
5.0
7.0
7.0

B.O 
8.0

9.0

6.0

8.0
10.0
10.0

10.0
11.0
14.0

5.0
6.0

10.0
10.0
10.0

0.0 
2.0

2.0

2.0
3.0
3.0
4.0
3.0

5.0 
5.0

4.0

4.0

5.0
7.0
6.0

7.0
7.0
6.0

9.0
9.0
0.0
9.0
7.0
4.0

9.0 
8.0

0.0

0.0
9.0
8.0
0.0
7.0

7.0 
6.0

7.0

2.0

5.0
8.0
8.0

6.0
6.0
6.0

6.0
6.0
4.0
6.0
8.0

19.0 
18.0

22.0

24.0
20.0
24.0
24.0
24.0

22.0 
22.0

24.0

25.0

25.0
24.0
24.0

24.0
24.0
24.0

26.0
26.0
24.0
?  0
24.0

24.0

24.0

24.0
26.0

25.0
25.0

24.0 
24.0

24.0

23.0

23.0
23.0
22.0

26.0
26.0
26.0

25.0
25.0
24.0
25.0
24.0
24.0

3.0 
9.0

8.0

9.0
6.0
6.0
6.0
6.0

5.0 
4.0

5.0

5.0

7.0
7.0
9.0

B.O
8.0
8.0

6.0
6.0
7.0
4.0
5.0

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(METHODS OF ANALYSIS: 8,

MATER 
TEM­ 
PERA­ 
TURE D

MAR ?9 1969 1135 1

APR 2 ..... 0930 4

OTTDM WITHDRAWAL TUBE; Ci CHEMICALLY DISPERSED; N, IN NATIVE HATER; Pt PIPET; S, SIEVE; 
Vt VISUAL ACCUMULATION TUBE; i, IN DISTILLED WATER)

SJSPESDEO 
CONCEN- SEDIMFNT 

SCHARGE FRAT1DN DISCHARGE

300 4060 3290

i 82 o ?o"S ! *J°o

PARTICLE SUE 
METHOD 

PERCENT FINER THAN THE SIZE (IN MILLIMETERS 1 INDICATED OF 
ANALY-

69   90 -- 100           PWC



GREEN RIVER BASIN

09224700 BLACKS FORK NEAR LITTLE AMERICA, WYO. Continued

DAILY SUSPENDED SEDIMENT, HATE* YEAR OCTOBER 1968 TO SEPTEMBER 1969

CTDBER NOVEMBER DECEMBE

HEAN 

(CFS)

MEAN

(CFSI

5
9
7
6
6

64
2
9
8
9

1
1

61
63
68

72
72
74
BO
86

86
90
93
86
86

8
4
0
3
3
7

MEAN 
CONCEM- HEAN

(MG/LI (TONSI ICFSI

17
16
23
33
IB

20
32
15
17
27

21
15
7
9

11

14
IB
15
35
45 1

34
40
30
21
19

22
17
12
12
18 
21

.0 81

.0 82

.2 84

.9 B6

.2 B5

.5 BB

.4 B3

.4 80

.7 66

.3 73

.5 67

.5 70

.2 66

.5 66

.D 55

.7 44

.5 56

.0 68

.6 B5
107

.9 29

.7 25

.5 IB

.9 19

.4 01

.6 B4

.4 71

.3 78

.4 75

.5 74

.4

HEAN 
CONCEM-

(MG/LI

24
21
IB
38
42

33
31
76
42
92

1D7
104
124
53
57

51
50
43
26
45

103
106
108
9?

102

93
67
51
76
95

5.2
4.6 
4.1

6.1 
7.6 
7.9 
6.0

133 
113 
1D1

MEAN
MEAN 

CONCEN-
MEAN 

MEAN CONCEN-
LOAD

MARCH

MEAN
MEAN CONCEN- 

DISCHARGE TRATION 
(CFSI IMG/L)

51 48

113
110
103

138
163
210
300

505

3204

131
170
239
198

222
208 
1T5D 
4730

6310

8
9

99
383

8600

19209.0



GREEN RIVER BASIN

09224700 BLACKS FORK NEAR LITTLE AMERICA, WYO. Continued 

DAILY SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

APRIL MAY JUNE

1
2
3
* 
5

6 
7
8
9

10

11
12

14
15

16 
17 
IB

21
22
23
2*

26
27
28
29
30

MEAN 
DISCHARGE

645
825

1020

1090

1000 
917

620

802
897

1050
1050

1180 

1190

1160
1150
120D
1310

1490
1380
1230
1220
1190

KEAN 
CONCEN­ 
TRATION

6820
6230
3900

2160

1620 
1210

760

1000
1080

890
1160

1170

920
730
970
1230

1190
790
470
540
550

11900
13900
10700

6360

4370 
3000

1270

2170
?620

2520
3290

3730

2380
2270
3140
4350

4790
2940
1620
1780
1770

ME 
MEAN CON

1210
1310
1340
1350 
1380

1310 
1300

1410

1460 1
1510

1400
1430

1410

1010
965
863
771
728 

617
586
556
540
524

N 
EN- 
ION

60
00
30
70 
30

80
20 
10 
30
10

30
20
30 
90
7D

00 
ID 
90

M

500
770
280
080 
720

840 
190 
790 
870
320

060
750

230
200

900 
020 
710 1

38 020 
25 921

09 843
73 711
50 583
44 508
80 354 

47 269
88 297
48 222
22 178
22 173

AN

75
56
22
84 
29

78 
50 
59 
26
76

15
40
95
80
40

58 
29 
90
44 
44

56
94
64
60
05 

85
25
25
65
95

MEAN 
CONCEN-

(MG/L) IT 

112
107
181
163 
184

151 
259
230 
585

530
343

1040 1 
440
410

1170 1 
2110 4 
2210 7
1090 2 
1220 2

1920 3
6340 13
29BO 4
3160 3
1160 I 

430
360
660
430
151

3NS) 

44
32
06

63

37
02 
81 
D?
10

94
04
60 
51
98

60 
20 
00
80 
50

20
00
40
20
70 

47
13
36
40
61

26
27
28
29
30
31

TAL

AY

1
2
3
4
5

6
7
8
9

10

11
2
3
4
5

6
7
8
9
0

1
2
3
4
5

6
7
8
9
0
1

TAL

TAL

1490
1380
1280
1220
1190
 

32671

MEAN

(CFS)

355
295
242
200
182

172
157
154
148
139

ISO
115
105
100
124

105
118
100
90
86

84
80
76
72
66

70
66
65
61
72

130

3959

LOAD FOR

1190
790
470
540
550
~

-

JULY

MEAN
CONCEN-

(MG/L)

165
152
153
121
111

107
92
82
42
51

73
68
71
72

103

72
70
53
52
63

46
62
45
39
«

38
36
89

178
55
78

~

YEAR (TONS)

4790 617 47 269
2940 586 88 297
1620 556 48 222
1780 540 22 178
1770 524 22 173

496 38 185

139470 34616   48434

AUGUST

MEAN
MEAN CONCEN-

(TDNS) (CFSI (MG/LI (TONS)

158 157 1060 449
121 1
100
65
55

50
39
34
17
19

26
21
20
19
34

20
22
14
1
1

L
1

1
2
1
2

.2

.6

.5

.2

.4

8 152
89
38
16

9
8
5
5

> 4

5
7
2
»>
2

2
3
5
3
1

2
1
I

1

L
1
1
4
2

484
228
84
32

16
13
8.
6.
' 

6.
7.
2.
5.
2.

2.
3 B

11
4.
2.

2.
2.
1 f
.
 

1.
.
.

2.
1.

ia i.

1005.9 1582   1391.

2
9
5

6
9
6
0
a

5
2

5
4

9
4
3
66
84

1
70
99
9
5
1

49

85 430
25 360
25 660
65 430
95 151
"

15464

SEPTEMBER

MEAN
MEAN CONCEN-

OISCHARGE T^ATm 
(CFS) (MG/L)

22 23
22 39
21 20
21 58
21 32

18 17
1
1
1
1

2
2
1
1
1

L
1
1
I
1

1
1
1

1

1
1
1
1
1

14
20
22
21

39
38
52
34
19

26
26
19
18
22

53
86
27

.9 71
32

20
24
ia
23
27

"

481.9

47
13
36
40
61
 

54710

LOAD 
(TONS)

1.4
2.3
1.1
3.3
1.8

.83

.60

.86
1.0
1.1

2.3
2.1
2.4
1.6
.87

1.2
1.1
.72
.63
.71

1.6
2.6
.80

1.9
1.1

.76

.91

.63

.87
1.0
--

40.09

103403.9 
265915.18



94 GREEN RIVER BASIN

09229500 HENRYS FORK AT LINWOOD, UTAH 

LOCATION. Lat 41°00'45", long 109°40'20", in NWjNTTj sec.23, T.12 N. , R.109 W. , Sweetwater County, Wyo. ,

Stat
DRAINAGE
PERIOD O

Water
Sedime

EXTREMES
Diss
Hard
Spec 
Wate

No

e Highway 530 at Linwood, 4 m
AREA.  520 sq mi (at gaging

F RECORD.  Chemical analyses:
temperatures: March 1951 to
nt records: October 1968 to
. 1968-69:
olved solids: Maximum, 1,350
ness: Maximum, 830 mg/1 Sept

r temperatures: Maximum, 25.
vember and December.

lies no
station

March
Septemb
Septemb

mg/1 S
. 1-30;

rtheast of
) .
1951 to S

er 1969.
er 1969 (m

ept. 1-30;
minimum,

0°c'juiy 16, Aug.

CHEMICAL ANALYSES,

TO
T

TD
T

DATE

OCT. 
01-31

NOV.
01-3')

DEC.
01-31

JAi-l.
01-06
07-3L

FEB.
01-28

MAR.
01-16
17-31

APP.
01-31

MAY
01-08
09-22
23-25
26...
27-31

JU'IE
01-04
05-00
09-14
15-19
20-2?
23-30

JULY
01-29
30-31

AUG.
01-31

SEPT.
01-3J

. AVK.
I Me
. AVG.
UNS

PtR DAY

MEAN
DIS- SILICA

50 26

56 ffi

48 19

61 15
59 17

49 15

52 IB
94 16

4b 16

71 13
190 13
H3 19
190 14
170 17

14 16
63 20
78 2tJ

172 ^5
207 ?3
142 23

73 24
154 35

25 24

7.0 22

19

65 2T

1.3

TOTAL
IRI1N

 

 

 
 

 

 
 

 

 
 
 
 
--

 
 
--
 
 
 

 
 

 

~

 

 

 

Manila, and 7 miles upstre

eptember 1969.

minimum, 346 mg/1 Hay 9-22
224 mg/1 May 26.
hos Sept. 20; minimum daily 

3, 5; minimum, freezing po

KATFR YEAR OCTCBER 1968 TO SEPTEMBER

CAL­
CIUM

143

142

146

146
126

UO

130
112

97

79
57
91
22
76

75
86

130
96

100
120

156
186

164

182

113

132

20

MAG- PO­
NE- TAS-

SIUM SODIUM S1UM

86

84

80

74
79

67

69
52

49

40
23
40
41
29

30
47
67
45
47
68

95
47

83

91

59

71

10

am from m

, 476 mic

1969

BICAR­
BONATE

276

290

291
275

272

281
226

248

20fl
160
74
16
21

19
24
32
28
28
30

31
23

262

296

754

269

45

outh.

romhos
veral d

CAR­
BONATE

0

0

0
0

0

n
0

0

0
0
0
0
0

0
0
0
0
0
0

0
0

0

0

0

0

0

May 20. 
ays during

SULFATE

604

594

525
472

445

420
390

298

228
108
226
121
176

1B2
240
400
265
277
410

588
605

570

670

386

477

68

.m from

CHLO­
RIDE

26

26

20
22

28

22
22

20

17
13
16
12
14

14
17
23
19
20
25

30
24

28

32

22

75

3.8

ANALYSES OF ADDITIONAL SAMPLES

DEC. 
08...

MAR.
17...

JUNE
10.. .

AUG.
26...

SEPT.
Id...
23...

0930 A53 13

1440 A124 14

OB45 A 88 19

1645 A25 24

0730 A9.5 21
1320 All 71

0«TF

'"«.'..

SEPT.
'3.. .

 

 

 

 
40

TIME

Ib30

1520

136

108

95

160

140
180

01 S-
CHARGE
(CFS1

A25

All

92 58 9.1

67 44 7.2

39 35 8.0

89 78 13

101 81 9.9
107 103 13

SPECI-
FIC

CONO- C1S-
UCT4NCE PH SCLVEO
(MICRO- OXYGEN

"HOSl (UNITS! (MG/LI

1503 8.1 7.2

180C 8.3 8.2

247

272

235

168
264

0

0

0

0
2

582

412

224

665

742
805

28

20

14

77

30
3?



GREEN RIVER BASIN 

09228500 HENRYS FORK AT LINWOOD, UTAH. Continued

Period of record:
Dissolved solids: Maximum, 3,700 mg/1 Oct. 14, 15, 1961; minimum, 291 mg/1 June 9-21, 1968.
Hardness: Maximum, 2,100 mg/1 Oct. 14, 15, 1961; minimum, 200 mg/1 June 9-21, 1968.
Specific conductance: Maximum daily, 3,750 micromhos Oct. 15, 1961; minimum daily, 385 micromhos June 16,

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

periods.

during water year: Dissolved solids, 1,390 mg/1 
solids, 117 mg/1 Aug. 26.

DIS­ 
SOLVED DIS- 
SOLItlS SOLVED

FLUO- (RFSI- SC)LIDS
RIDE NITKATE bllRIJN DUF AT (TONS

D 

OC
0

NO
0 

DE
3

JA
0
o

FE
0 

NA
0
1

«P
0

MA
0

2
2
2

JU
0
0
o
1
2
2

JU
0
3

AU
0 

SE
0

WTD.
TIM

WTD. 
TON

-31

-30

-31
,
-06
-31

-28

-16
-31
f
-30

-oa

-25

-31
E
-04
-OS
-14
-19
-22
-30
y
-29
-31

-31
j f
-30

VG.

VG.

PER )»T

DEC.
08...

MAR.
17...

JUNE
10...

AUG.
26...

SEPT.
18...
23...

1080

10HO

1080
987

918
816

7CO

572

615
432
494

482
595
933
692
696
904

1230
1190

1350

827

145

ANALYSES

1.3 .5 230 1110

.6 1.3 210 839

.7 .5 160 609

.5 .2 30& 1280

.5 .1 C 1240

.6 .2 370 1470

1.47

1.47

1.47
1.34

1.25
1.11

.95

.78

.84

.59

.67

.66

.81
1.27
.94
.95

1.23

1.51
1.50

1.65

 

Sept. 23.

CIS- 
SOLVED
SOLIDS
(TONS

146

140

17B
157

129
207

181

110

320
222
227

109
101
196
321
539
347

76.4
495

25.5

--

Minimum observed du ring

NON- SDOIUM 
CAR- AD-

HARD­
NESS

710

695

670
640

6in
495

442

364

390
224
310

312
410
600
425
445
580

780
660

83"

528

BC1NATE SDRP-
HARD- TIDN

'

489

457

431
414

38D
31D

239

193 
107
186
90

134

149
206
334
191
211
332

518
467

587

320

1.2

1.4

1.5

1.1
.9

1.0

.7
1.1

.9

.7 

.3

.7

.7

.8

.7

.7

.9

.1

.0

.1

.0

.5

1.1

.9

1.0

water year: Dissolved

SPECI­ 
FIC

COND­
UCTANCE PH

MHOS) (UNITS)

138D 8.0

1370 8.1

1370 8.1

1340 7.6
1260 B.2

1210 7.9

1180 6.0
1060 B.I

945 7.9

781 7.2 
535 7.8
816 8.0
514 7.7
680 8.0

677 7.6
825 7.3
12DO 7.7
937 7.8
943 7.9

1180 8.0

1510 7.7
1440 7.6

1610 7.8

1070 7.9

TEMPER­ 

ATURE
(OEG C)

 

 

 
 

 
 

 

 

 
--
 

--
 
--
--
 
 

--
 

 

 

OF ADDITIONAL SAMPLES

1.51

1.14

.83

1.74

1.65
2.00

159

281

145

86.4

31.8
7140

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENT, MATER

04TE TIPE

JIJ^l 5, 1969 2040

HATM
TEM-
PLRA-
TURE
( C)

17.0

DISCHARGE

51

720

545

395

766

765
889

482

342

172

573

627
669

YEAR OCTOBER 1968 TD

CONCEN­
TRATION

67

SUSPENDED
SEDIMENT
DISCHARGE

9.2

.9

.8

.8

1.2

1.3
1.5

1400 6.0

1120 8.0

845 7.8

1550 8.1

1510 8.0
1740 8.3

0

 

15

23

9
19

SEPTEMBER 1969



GREEN RIVER BASIN 

09229500 HENRYS FORK AT LINWOOD, UTAH Continued

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

1
2

4 
5

6
7

9 

11

16

18
19
20 

21

23 
24

27 
28

30 
31

1350 1340 1360   1360 1140 

1370 1340 1290   1260 1360 792

1490 1410 1380 1080 1160 1060

1420 1280 1350 1130 1210 1060 945

1310 1100   1380 1170 1110 857

1320 1370 1370 1200 1120 1110 936

1360 1220   862

MAY

885

756

588 
582

582

513

566
518

486

856

789

_

JUN JUL

639 1560 
712 1390

859 1570

1600 
1630

1600

968 1300

934 1390

914 1440

1170 1580

1480

1140

1300

1400 
1370

1380 
1380

1490 

1360

1460

1390

1530

1500 
1580

1560 
1550

1590

1630 
1610

1510 
1500

1530

1610

-

1670

1670



GREEN RIVER BASIN 

09229500 HENRYS FORK AT LINWOOD, UTAH Continued

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

.0 8.0 3.0 2.0

.0   3.0 2.0

.0 7.0 2.0 2.0

.0 6.0 2.0 2.0

.0 6.0 2.0 2.0

.0 4.0 2.0 2.0

.0 4.0 2.0 2.0

.0 0.0 0.0 2.0

.0 4.0 1.0 2,0

.0 5.0 l.'O 2,0

.0 6.0 2.0 2.0

.0 6.0 2.0 2.0

.0 1.0 1.0 2.0

.0 0.0 1.0 2.0

.0 3.0   2.0

.0 2.0 2.0 2.0

.0 2.0 2.0 2.0

.0 3.0 2.0 2.0

.0 3.0 2.0 2.0
3.0 2.0 2.0

.0 3.0 1.0 2.0

.0 3.0 2.0 2.0

.0 3.0   2.0

.0 2.0 3.0 2.0

.0 1.0 1.0 2.0

.0 0.0 2.0 2.0

.0 0.0 2.0 2.0
0.0 2.0 2.0

8.0 0.0 2.0 2.0
9.0   2.0 2.0

2.0 2.0 

8.9 3.0 1.8 2.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

. 0

.0

.0

. 0

.0

.0

.0

.0

.0

.0
__
 

L.O

.0 6.0

.0 8.0

.0 6.0

.0 10.0

.0

.0 8.0

.0 8.0

.0 8.0

.0 11.0

.0 11.0

.0 8.0

.0

.0 11.0

.0 11.0

.0 6.0

.0 7.0

.0

.0

.0 13.0

.0 12.0

.0

.0 12.0

.0 10.0

.0 10.0

.0 9.0

.0 7.0

.0 11.0

.0 14.0

.0 15.0

.0

.0 

>.l 9.6

 
15.0
14.0
14.0
13.0

12.0
14.0
16.0
18.0
20.0

15.0
11.0
16.0
18.0
13.0

16.0
--

11.0
16.0

~

16.0
20.0
20.0
 

19.0

19.0
21.0
22.0
22.0
19.0

16.9

18.0
22.0
20.0
22.0
22.0

19.0
19.0
20.0
 
 

_
 

12.0
12.0
12.0

12.0
15.0
20.0
18.0
18.0

17.0
18.0
17.0
13.0
15.0

12.0
17.0
18.0

....
21.0

17.2

23.0
23.0

__
21.0
20.0

20.0
20.0
18.0
20.0
22.0

_
21.0
20.0
20.0
22.0

25.0
22.0
22.0
21.0
24.0

21.0
21.0
19.0
20.0
19.0

__
19.0
19.0
19.0
22.0
23.0 

20.9

22.0
_-

25.0
21.0
25.0

19.0
20.0

__
 

23.0

20.0
17.0
18.0
21.0
17.0

17.0
18.0
19.0
16.0
 

20.0
 

22.0
22.0
22.0

22.0
23.0
19.0
19.0
21.0
21.0 

20.3

19.0
19.0
20.0
20.0
20.0

20.0
20.0
18.0
18.0
18.0

18.0
18.0
18.0
18.0
 

17.0
16.0
17.0
18.0
13.0

_
_-

18.0
18.0
18.0

18.0
17.0
17.0
16.0
16.0

17.9



98 GREEN RIVER BASIN

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

LOCATION. Lat 40°54'30", long 109°25'20", in NWjSEj sec.15, T.2 N. , R.22 E. , Daggett County, at gaging static 
0.5 mile downstream from Flaming Gorge Dam, 2 miles south of Dutch John, 4 miles northeast of Greendale,

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/1 May 1-31; minimum, 497 mg/1 Nov. 1-30.
Hardness: Maximum, 292 mg/1 Oct. 1-31, May 1-31; minimum, 270 mg/1 Nov. 1-30.
Specific conductance: Maximum daily, 844 micromhos May 5; minimum daily, 706 micromhos Dec. 2.

CHEMICAL ANALYSESi HATER YEAR OCTOBER 1968 TO SEPTEM8ER 1969

MAG-

MEAN CAL- NE- 
OIS- SILICA CIUM SIUM 

CHART.F ISfn?l ICAI t MK 1

oc .
0

NO
0

DE
0

JA
0

FE
0

MA
0

AP
0

MA
0
JU
0

JU
0 

AU
0

SE
0

HTD.
TIM

-31

,
-30

-31

-31

,
-28

-31

,
-30

-31

E
-30

-31

T.
-30

VG.

TONS

2283 4.3 51 40

2308 4.3 63 28

2234 5.1 59 30

2970 4.1 66 30

3954 3.6 66 30

2702 3.6 68 25

2522 2.9 68 27

3103 l.l 63 29

1823 2.9 66 29

3151 3.2 65 68

2768 3.6 67 26

3.5 64 33

DIS­
SOLVED OIS-

SODIUM
PLUS

PO- PO-
TAS- TAS- 8 1 CAR- CAR- CHLO-

67 176

51 166

59 164

65 175

60 1/8

66 181

73 168

63 188

69 193

63 192

61 185

60 182

63 181

63 181

DIS- NON- SODIUM

FLUO- IRESI- SOLIDS SOLIDS HARD- DONATE SORP-

DEC. 
08.

MAR. 
17.

JUNE
10.

SEPT 
18.
24.

RIOE NITRATE DUE AT (TONS

.2 7.1 492

.5 5.8 541

.6 6.4 536

.5 5.7 518

(TONS NESS HARD- TION

67 3450 261 128 1.5 

74 1640 ^80 134 1.5

73 1450 282 130 1.7

70 4880 280 133 1.5

0 239 32

0 206 21

0 229 20

0 235 31

0 234 21

0 229 22

0 248 20

0 234 22

0 226 25

0 222 22

0 219 21

0 218 22

0 229 23

0 228 23

SPECI­
FIC 

COND­
UCTANCE PH

MHOSI (UNITS!

713 8.0 

7B4 7.6

788 8.0

757 8.4



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/1 Mar. 18-23, 1961; minimum, 236 mg/1 June 1-30, 1961. 
Hardness (1956-58, 1959-69): Maximum, 424 mg/1 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, 1963-69), 24.0°C July 24, 25, 1959; minimum,

RE HARKS. Add 
Mi nil obs ved during water year: Dissolved solids, 492 mg/1; hardness, 261 mg/1 Dec.

D

OC 
0 

NO 
0 

DE 
0 

JA 
0 

FE 
0 

MA 
0 

AP 
0 

MA 
0 

JU 
0 

JU 
0 

AU 
0 

SE 
0

WTD. 
TIM 

HTD. 
TON<

FLUO-

r.
1-31 

-30

1-31 
1. 
1-31 
9. 
1-28 
<. 
-31 

i. 
-30

-31
E 
-30

-31 

-31 

-30 

VG. 

VG.

DIS­ 
SOLVED CIS- DIS- 
SOLIOS SOLVED SOLVED 
(RESI- SOLIDS SOLIDS HARO-

535 .73 5710 288

572 .78 3900 287 

573 .78 4800 292 

544 .74 2680 282 

545 .7* 3780 282

536 .73   282

NON- SODIUM SPECI- 
CAR- AD- FIC 

BONATE SORP- CONO- 
HARD- TION UCTANCE

142 1.5 777

128 1.9 811 

138 1.6 817 

124 1.8 789 

125 1.6 785

133 1.6 780

PH 

(UNITS)

7.9 

7.8 

7.9 

7.9 

7.9 

7.7 

8. 1 

7.9 

7.0 

7.0 

6.8 

6.8 

7.6 

7.6

PLUS 
MAG- PD- PO-

CAL- NE- TAS- TAS-
DIS- SILICA CIUM SIUM SCDIUM SIUM SIUM 

CHARGE (SI02) (CA) (MGI (NAI (K) (NA»KI

BICAR- CAR- CHLO-
BD..ATE 80NATE SULFATE RIDE

DEC.
08... 

MAR.
17...

JUNE
10...

SEPT.
18...
24...

A 1120 2.7

A99B 2.4

A2840 2.0
A 3490 3.8

66

66

63
58

 

29

28
33

59 2.6

65 2.7  

64 2.3
57 2.3

178

IBS

181
179

220

234

221

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)

2 
3 
4
5 

6
7 
8 
9

10

11 
12

14
15

16 
17 
18

21

24 
25

26

28 
29 
30
31

799
an
798 
784
806

804

811 

813

808

802 
802

800

811 
811

805 
808 
825

814 
812 
807

805

719

712 
717

710 
712

714 
722

712 
706 
711

716

729 
730

741

748 
746 
745

775 771

750 774 77

765 774 
768 771

771 775 87

768 774 80 
771 777 82

77
77   806 
77   808

803 
811
818 

814
816 
801

821

833
806

818 
811

819 
786

799

825
628
844

828
826 
835

811

819

819 
814

819

806 
815

803 
788

798 
811 
781

781 
783 
806
781

798 
797 
791

781

787

789 
785

785

798 
799

785

805 
791 
799

778 
784

793
807 
777 
800

791

784

777 
779

784 

786

781

784 
782 
781 
779

784 
760 
782
790 

780
783 
780 
776

788

776

775
780

773

770 
772

773

769 
768

765 
769

762 

763
763 
768 
763

765

763

762 
762

763

760 
762

756

764 
756 
75*



GREEN RIVER BASIN 

09234500 GREEN RIVER NEAR GREENDALE, UTAH Continued

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

DAY
AVER- 

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 9 10 10 10 10 10 10 10 10 11 11 11 11 10 11 11 11 11 11 11
NOVEMBER. 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 10 10 11 10  
DECEMBER. 11 10 10 10 9999999888888888   887   877777

FEBRUARY. 4444444444444444444444444334      
MARCH.... 444444444444444     44444444444   44

APRIL.... 
MAY......

JULY..... 
AUGUST...
SEPTEMBER



*" * GREEN RIVER BASIN

09251000 YAMPA RIVER NEAR HAYBELL, COLO.

LOCATION. --La t 40°32'20", 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:
olved solids: Maximum, 438 mg/1 May 4; minimum, 92 mg/1 Mar. 1-15.Dissolved solids: Maximum, 438 mg/1 May 4; minimum, 92 mg/1 Mar. 1-1 

Hardness: Maximum, 232 mg/1 Dec. 20-31; minimum, 60 mg/1 Apr. 1-14.

DATE

OCT.
01-31

NO <i. 
01-30

DFC.
0 I - I ')
70-31 

01-31

oi-?a
M6R.
01-15
16-31

01-14
15-30

MAY
01-0?
03...
04...
°5- 31

JUNE
Cl-14
15-2B
79-30

JI'LY
01-10
11-24
?5-3l

A'JO.
01-31

S C PT.
01-30

ITn. AVG.
TI«E

ITD. 4VG.
TDf.J

PTR D4Y

Sl-PT.
08...
30...

MEAN

UlARGf

354

776
2R7

?«4

33R
496

3233
4996

5P(,0 
6451)
7140
6"597

J631
3R6,'
3530

2091
906
585

340

337

_

1570

 

A 260
A261

CAL- 
5ILICA CIUY

<SI02I <CA)

9.5 43

12 44
11 44

1? 46

10 43

6.5 16
9.R 46

6.8 16
B.4 21

14 49
R.6

19
1.4 17

a. s zi
9.1 23
P. 7 l«

R.5 31
4.9 35
5.3 33

7.1 35

4.2 35

R.6 24

R.9 35

36 '-) >

ANALYSES

7.5 34
.2 3?

MAG-
NE-

(iH'i

20

23
30

25

6.R
24

4.9
6.3

25

 

6.6

7.8
7.1
7.1

11
15
15

16

14

9.5

17

3B

43

45
52

51

4.7
49

5.7
7.9

53

50
5.0

7.8
11
8.5

22
33
30

35

31

14

32

59

OF ADDITIONAL SA

14
15

34
32

B1CAR-

(HCD3)

190

199
188

1B6

70
192

61
86

192

195
73

B7
100
80

135
165
157

167

156

102

155

420

MPLES

160
150

(S04)

98

121

101
139

129

12
125

13
18

135

143
14

19
27
23

48
65
58

67

66

35

76

144

62
61

CHLO-

(CL 1

20

22

22
24

20

3.7
?1

3.2
4.1

20

17
3.1

3.6
4.2
4.9

11
17
17

20

15

7.0

15

29

16
16

<N03)

.1

.2

.2
1.5

1.1

.9

.5
1.1

.6

.7

2.4

.5
4.5

.6

.4

.4

.3

.2
3.9

.1

.1

1.9

.9

7.7

.4

.4

A DISCHARGE AT TIME OF SAMPLING.



(KEEN RIVER BASIN 10; 

09251000 YAMPA RIVER NEAR MAYBEIi, COLO. Continued

EXTREMES. 1968-69: Continued
Specific conductance: Maximum daily, 645 micromhos May 1; minimum daily, 129 micromhos Apr. 2. 
Water temperatures: Maximum, 28.0°C on several days during July and August; minimum, freezing point Nov. 21. 

Period of record:
Dissolved solids: Maximum, 656 mg/1 Aug. 11, 1968; minimum, 64 mg/1 June 13, 1964.
Hardness: Maximum, 384 mg/1 Aug. 11, 1968; minimum, 43 mg/1 June 1-21, 1959.
Specific conductance: Maximum daily, 947 micromhos Sept. 24, 1955; minimum daily, 94 micromhos June 14, 1959.

OIS-
SOLVEC

U4TE 

PC .
0

NC
0

Df
0
2

JA
r

0 
ft
o
i

AP
0
1

KA
t
0
0
n

JU
f,
1
2
M
0
1
?

AU
0

Sf
0

WTD.
TIM

WTD.
TON

PFR

-31
.
-30

-19
-31

-31

-15
-31

-1*
-30

-02

-31
F
-14
-?n
-30
Y
-10
-24
-31
.
-31
y .
-30

VG.

VG.

AY

SFPT.
08...
30...

PHOS­
PHATE

.03

.03

.03

.02

.0*

.06

.07

. 17

. 13

.26
_
 

.11

.0?

.00

.25

.00

.00

.00

.01

.03

.09

.o->

.34

.00

.00

(RESI­
DUE AT

337

391

360
410

385

'92

385

104
129

428
144
438
106

127
140
122

211
269
249

266

250

166

273

"

?44
?3fl

DIS-

SOLIDS
(TONS

.46

.53

.49

.56

.52

.13

.52

.14

.18

.58

.20

.60

.14

.17

.19

.17

.39

.37

.34

.36

.34

.?3

.37

"

ANALYSES

.33

.32

DIS-

SOLIOS
(TONS

322

343

268
3L2

294

84.0
516

908
1740

5850
2510
8440
1890

1250
1460
1160

1190
658
393

744

227

_

 

682

NON- 
CAR-

HARO- BONATE
NESS HARD-

190

231

204
232

217

210

68
212

60
78

216
72

230
70

84
87
75

125
150
144

152

144

99

L57

"

34

51

41
78

49

57

11
55

10
7

59
15
70
10

L3
5
9

14
16
15

15

16

15

30

~

SODIUM
AD­ 

SORP­
TION

1.4

1.4

1.4
1.5

1.4

1.5

.2
1.5

.3

.4

1.5
.3

1.4
.3

.4

.5

.4

.9
1.2
l.L

1.2

1.1

 

1.0

"

SPECI­ 
FIC

COND­
UCTANCE

MHOS)

536

610

557
626

596

606

L40
601

139
185

612
L61
607
143

175
214
174

34L
435
405

437

410

243

424

"

PH

(UNITS)

7.8

8.0

7.9
7.9

7.8

7.9

7.4
7.6

7.4
7.4

7.7
7.6
7.7
7.6

6.6
6.6
6.6

7.6
7.8
7.8

7.7

8.0

7.4

7.7

OF ADDITIONAL SAMPLES

171
168

142
140

11
17

1.2
1.2

412
401

8.0
7.9



GREEN RIVER BASIN 

09251000 YAMPA RIVER NEAR MAYBELL, COLO. Continued

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

DAY

1 
2
3 

5 

6
7 
8 
9

11

15

21 
22 
23
24 
25

27 
28 
29
30

OCT NOV DEC JAN FEE MAR

45'j 607 563 587 587 37 

520 61? 563 589 586 37
H22 614 "-64 591 5P7 37 
522 616 566 591 587 57 
524 til 566 ^94 5K7 13H

52f 610 563 592 584 142

 >21 613 553 590 621 142 

523 616 550 587 619 592

523 tie 547 590 618 588

575 611 6?5 592 618 606 
567 611 628 591 622 607 
579 611 624 D92 602 630

575 610 627 593 609 631

577 610 62° 594 605 606

577 610 626 590   589 
577 610 626 591   591

APR H

141

138 
133

165 

160

158

161 
15U 
174

178

mo
158
158

150

AY JUN JUL

07 197 311

40 183 342

44 137 403

45 215 441

200 453

201 458 
199 461 
200 472

222 431

200 365 
186 298 
161 440

192 395

AUG 

442

444

444

443

442

411

443 
442

444

446 
427 
433

440

SEP

419 
409

378

432

477 
486

402 

407

402 
402

398 
383

384 

360

404 
417 
443

413

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

14.0
21.0
20.0
14.0
15.0

18.0 
12.0 
18.0 
1S.O 
11.0

16.0
14.0
09.0
09.0
13.0

07.0
12.0
12.0
07.0
11.0

11.0
06.0
07.0
11.0
06.0

11.0
04.0
04.0
10.0
03.0
10.0

01.0 0
01.0 0
01. 0 0
01.0 0
01.0 0

01.0 0
01.0 0
01.0 0
01.0 0
01.0 0

01.0 0
01.0 0
01.0 0
01.0 0
01.0 0

01.0 0
01.0 0
01.0 0
01.0 0
01.0 0

01.0 0
01.0 0
01.0 0
01.0 0
01.0 0

01.0 0
01.0 0
01.0 0
01.0 0
01.0 0
01. 0 0

.0 0

.0 0

.0 0

.0 0

.0 0

.0 0

.0 0

.0 0

.0 0

.0 0

.0 0

.0 0

.0 0

.0 0

.0 0

.0 0

.0 0

.0 0

.0 0

.0 0

.0 0

.0 0

.0 0

.0 0

.0 0

.0 0

.0 0

.0 0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

. 0

.0

.0

.0

.0

.0

.0

.0

.0

.0
 
 
 

01.0
02.0
01 .0
02.0
01.0

01.0
01.0
o?.o
01.0
01.0

02.0
02.0
01.0
02.0
01.0

02.0
01.0
03.0
02.0
03.0

02.0
03.0
04.0
03.0
04.0

03.0
04.0
03.0
02.0
04.0
02.0

03.0
06.0
03. 0
07.0
03.0

Oh.O
04.0
07.0
04.0
OB.O

04.0
OB.O
04.0
(15.0
0<?.0

05.0
09.0
06.0
09.0
06.0

10.0
05.0
11.0
11.0
06.0

12.0
08.0
09.0
09.0
13.0
 

1, i, J

0.0
1.0
0.0
4.0
0.0

4.0
1.0
1.0
1.0
4.0

4.0
1.0
4.0
4.0
1.0

_

4.0
  
 
 

  
  
 
  
"

__
  
  
  
 
  

14.0 
20.0
14.0
24.0
21.0

14.0
14.0
24.0
22.0
26.0

22.0
21.0
27.0
26.0
26.0

21.0
26.0
22.0
27.0
27.0

27.0
22.0
26.0
22.0
24.0

28.0
24.0
24.0
21.0
27.0

24.0 
27.0
24.0
28.0
27.0

27.0
24.0
24.0
28.0
24.0

24.0
28.0
26.0
22.0
22.0

28.0
21.0
28.0
?4»0
24.0

28.0
21.0
24.0
27.0
28.0

24.0
24.0
23.0
26.0
21.0

1.0 
4.0
6.0
1.0
4.0

4.0
4.0
1.0
0.0
2.0

0.0
9.0
9.0
9.0
8.0

8.0
9.0
9.0
8.0
8.0

8.0
8.0
8.0
7.0
8.0

8.0
8.0
7.0
8.0
7.0

11.4



GREEN RIVER BASIN 

09259700 LITTLE SNAKE RIVER NEAR BAGGS, WYO

OCT.
10... 

NOV.
C6... 

CEC.
17... 

F H. 
5. .. 
R.

J NE
R.. 

JULY
16.. 

WC,.
20..
26..

SEPT.
23..

C6...
DEC.
17... 

FFt.
C5... 

MAR.

JULY
16. .. 

«UG.
20...

(revised).  Lat

15 miles west of

AREA.  3,020 sq

(CFSI

07CC 126

17C5 131

133C 115

1410 a98

08^5 250C

^72C 117?

08CC llf

CPOJ 5.1 
1C3^ 11

FLUC-

.5 .7

.3 .1

.3 .4

.4 .2

.5 .6

.5 .9

.3 .6

.3 .2

.5 .5

.7 .2 

.5 .2

.3 1.4

41°00'17",

Baggs.

mi, approx

13

20

26

14

12

12

13

4.0 
5.8

80

5C

2C

50

SC

4?

10?

110

5:
17C 
120

9r

DAT!

AUG. 
26., 

SEPT. 
23.,

long 107°54'59", in SW} sec. 18, T.12

imately.

HAG- 

TOTAL CAL- NE-

48 13 55

330 46 13 32

31C 54 16 30

?tO 46 15 39

34C 21 3.2 5.7

4^0 28 4.9 15

2:C 45 12 39

10 54 29 170 
53 32 191

CIS- 
SCLVED 01S- CIS-

(SU>< CF SOLIDS SOLIDS HARD-

367 .50 125 192

2B1 .39 1C1 166

248 .37 72.2 173

309 .t2 96.9 200

284 .41 125 17C

32» .45 795 177

99 .13 648 65

149 .21 486 9^

292 .41 83.5 164

768 1.10 11.2 255 
P25 1.14 22.7 266

548 .75 7.42 82

SPECI­ 
FIC 

CONO- 
DIS- UCTANCE PH 

TIME CHARGE (MICRO- 
  (CFSI MHOSI IUNITSI

103C 1C 1320 8.3 

0745 5.0 855 8.8

N. , R.94 W. , Ca
mile upstream f

PO- 
TAS- BICAR-

3.1 248

2.0 203

2.2 223

2.5 164

1.3 68

1.5 112

2.0 204

4.3 268 
5.3 293

NON- SODIUM

BDNATE SORP-

0 1.7

0 1.1

2C .5

17 .9

9 1.1

42 1.3

9 .3

C .7

a 1.3
35 4.6 
->b 5. 1

C 8.0

DIS­ 
SOLVED 
OXYGEN 
(MG/LI

S.2 

8.9

rbon Count
rom Scandi

CAR-

0

0

0

0

0

C

0

0 
0

SPECI-

CDND-

MHOSI 

577

445

431

491

468

507

146

244

496

1310 
13CO

836

y, at former
navian Wash,

CHLO-

91 16

57 10

65 5.3

120 9.3

19 1.4

27 4.8

67 13

264 110 
303 90

(UNITS) (DEG Cl 

8.2 6

7.7 3

7.6 0

7.6 0

7.9 0

7.6

7.2 10

7.8 12

7.9 24

7.8 16
8.1 20

8.6 8



±uo 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 upstrean

DRAINAGE AREA. 3,730 sq mi, approximately (at gaging station).
PERIOD OF RECORD. Chemical analyses: December 1950 to September 1969 (discontinued).

Water temperatures: December 1950 to September 1960, October 1961 to September 1969 (discontinued). 
Sediment records: Hay 1958 to September 1964. 

EXT REHES.   1968-6 9:
Dissolved solids: Maximum, 1,600 mg/1 Aug. 9; minimum, 131 rag/1 May 5-31.
Hardness: Maximum, 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, HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

t

OCT.
12-31 
NOV.
01-27 
28-30

DEC.
01-31

JAN.
01-31

FEB.
01-28

MAR.
01-19
20-23 
24-31 1

APR.
01-21 1
22-30 2

MAY
01-04 2
05-31 2
JUNE
01-12 1
13-25 1
26... 2
27-30 1

JULY
01-12
13-24 
25-31

AUG.
01-08
09...
10...

SEPT.
08...
12-30 
30.. .

DIS-
HARGE

116

107 
88

91

90

87

23
05
17

83
79

78
06

46
49
90
35

53
64 
83

74
37
23

2.6
23 
29

SILICA
(SI02I

18

18

16

IB

15

10

13
12

13
11

11
12
16
12

13

13

18
16
11

12
12 
9.3

CAL­
CIUM
(CAI

65

53

48

50

48

31

38
29

29
20

22
27
17
25

27

65

38
301
52

73
55

MAG­
NE­
SIUM
(MGI

20

18

14

16

19

7.8

12
8.0

6.3
4.4

5.4
7.3
5.7
6.3

8.5

20

4.9
44
22

20
--

SODIUM
(NAI

85

54

52

51

59

80

47
15

11
6.9

13
20
90
23

95

92

186
139
123

141
162

BICAR­
BONATE
(HC03)

280

246

212

221

221

171

160
119

108
81

83
120
167
117

132

228

279
334
275

225
194

SULFATE
(S04)

154

9B

94

92.

93

88

86
34

25
14

21
37
70
36

42

211

191
885
203

290
234

CHLO­
RIDE
(CLI

27

19

20

18

22

26

13
4.0

2.0
1.0

3.9
5.8

30
5.5

8.9

30

64
30
41

55
61
48

NITRATE
(N03I

.1

.2

.3

.2

.3

.1

3.3 
.4

2.6

1.7
1.7

1.1
.7

.7

.9
2.6
1.0

.7 

.9
1.1

8.4
.3
.5

.3
1.9 
.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/1 July 24, 1955; minimum, 108 mg/1 June 1-21, 1964. 
Hardness (1950-51, 1952-69): Maximum, l,340ng/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 dally, 3,150 micromhos Aug. 16, 1961; minimum daily,

135 micromhos June 10, 1956.

periods.

OCT.

NOV. 
01-27 
28-30 

DEC.

JAN. 
01-31 

FEB. 
01-28 

MAR. 
01-19 
20-23

APR. 
01-21 
22-30 

MAY

05-31 
JUNE

13-25

27-30 
JULY

25-31 
AUG. 
01-08 
09... 
10... 

SEPT. 
08... 
12-30 
30...

CHEMICAL ANALYSES, WATER YEAR

DIS­ 
SOLVED DIS- DIS- 

JRTHO SOLIDS SOLVED SOLVED

'HATE

.05 

.05

.03 

.00

.05 

.32

.12 

.11

.14

.13

.13

.12

.40 

.02 

.03

.00 

.20 

.02

DUE AT

380 
517

359 

364

383 
262

310 
186

131

184

181

570

678 
1600 
596

742 
722 
682

(TONS

.52 

.70

.49 

.50

.52

.36

.42 

.25

.18

.25

.25

.78

.92 
2.18 
.81

1.01 
98.0 

.93

(TONS

110 
123

87.2 

85.5

127 
216

990 
1090

957

521

701

128

135 
160 
37.0

5.39 
44.8 
54.9

River near Lily, Colo. ( St

XTOBER 1968 TO SEPTEMBER

NON- SODIUM 
CAR- AD-

NESS

184

186 
246

180 

189

98 
12 
10

46 
06

98 
68

76 
98 
66 
88

102 
160 
246

114 
930 
222

264 
206 
222

HARD-

(MG/L)

2

4 
16

5 

6 

8

17 
0 
0

15 
8

9
2

8 
0 
0 
0

0 
3 

39

0 
656 

0

80 
0 
0

TION

1.6

1.8 
2.4

1.6 

1.7 

1.6

1.8 
1.9 
3.3

1.7 
.6

.5

.4

.7 

.9 

.8 

.0

.1 

.9 

.6

.6 

.0 

.6

.8 

.9

.3

atlon 09260000). 

L969

SPECI­ 
FIC 

COND­ 
UCTANCE PH

MHOS)

561

578 
761

595 

544 

554

602 
396 
536

464 
268

230 
160

200 
277 
462 
272

302 
546 
838

1030 
1850 
963

1090 
1080 
1020

(UNITS)

7.8

8.0 
8.0

8.0 

8.1 

8.0

7.9 
7.9 
7.8

7.6 
7.6

7.7 
7.7

7.8 
7.8 
8.2 
8.0

7.4 
7.6 
7.7

8.2 
7.4 
8.2

8.2 
8.4 
8.2



GREEN RIVER BASIN 

09259950 LITTLE SNAKE RIVER ABOVE LILY, COLO. Continued

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

1
2
3

5

6
7

9 
10

11

13 
14

16

18 
19

21 
22

25

26 
27
28 
29
30

586   527 215 178

 >6U   543 611   460 186 204

r,<>7 55L, 561 S57 629 498 174 214

&BO     539 517 6?7 412 156 240

t,?i         626 401 152 256

5 n 6C<)     488 572 429 159 280 
551 617 494 504   160 308

57i H2   538   SOI     240

JUL 

234

247

269

278 
289

307 

372

414 
416

515

565

788 

1170

AUG SEP 

906
1200 
1030

II II

1850

II II

_-

II II

II

II II

1160 

931



GREEN RIVER BASIN 

09259950 LITTLE SNAKE RIVER ABOVE LILY, COLO. Continued

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

1
3
4   
b

6
7
8
9   
in

11
.2
H
:«. 13.0
LS

16 OH.O
L7
If 10.0
'.1

M 09.0

>|

!2 05.0
'3 

". 11.0
 5 10.0

'7 

\e 09.0
"3 09.0
10 09.0 
11

 

_
07.0
OB.O

04.0
04.0

--

Oi.O
Ob.O

02.0
05.0
02.0
 
 

_

01. 0
02.0
 
 

__

03.0
o?.o
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
00.0 
00.0
 

-
_
 
 

 
_

00.0
00.0

00.0
00.0
00.0
00.0
00.0

00.0
00.0
 
 

00.0

_
oo.o
 

00.0
 

00.0 
_

00.0

00.0
00.0

00.0
00.0 
00.0

00.0 
00.0
00.0
oo.o

_
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
00.0
00.0
00.0 
 

00.0
00.0 
00.0
01.0

00.0

02.0
06.0
OA.O 
06.0

07.0
08.0 
06.0
10.0
OR.O

10.0
08.0
10.0
11.0
09.0

12.0
11.0
12.0
12.0 

09.0
08.0
11.0
 

14.0

15.0
13.0
13.0 
11.0
06.0

07.0
07.0 
09.0
12.0 

12.0
13.0 
13.0
13.0
11.0

13.0
 

09.0
13.0
14.0

14.0
15.0
14.0
14.0
16.0

15.0
 

16.0
17.0
lb.0

15.0
17.0
17.0 
17.0
18.0

18.0

18.0
18.0

15.0

14.0
17.0 
18.0
 

20.0

18.0
22.0
21.0
 

18.0

14.0
14.0
17.0
19.0
 

18.0
17.0
20.0
18.0
20.0

19.0
?0.0

16.0
13.0

11. 0
15.0 
17.0
19.0
21.0

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

18.0
 
 

27.0
 

_-
 

22.0
28.0

29.0
30.0 
24.0
23.0
26.0 
25.0

24.0
29.0 
24.0
25.0

 

 
   
   

14.0
24.0

_
   

 
   
 

__
   
   
   
 

 
 

-_
-_

18.0
18.0
08.0
01.0



GREEN RIVER BASIN 

09261000 GREEN RIVER NEAR JENSEN, UTAH

LOCATION.  Lat 40°24
300 ft 
Dinosau
and 313

DRAINAGE AR
PERIOD OF R

Water tern
Sediment

EXTREMES.  
Dissolv
Hardnes
Specif!
Water t

Sedimen

upstream

.9 miles
EA.  25,4
ECORD.   C
peratures
records:
1968-69:
ed solids
s: Maxim
c conduct
emperatur

t loads:

"34", long 109°14  05" in SKjSEl sec
from highway bridge, 1 mile

from mouth
00 sq mi,
hemical an
: March 1
May 1948

: Maximum
urn, 286 mg
ance : Max
es: Maxim

approxi
alyses:
949 to
to Sept

, 518 m
/I June
imum da
urn, 22.

mately.
June 1947

September 1
ember 1969.

g/1 Feb. 1-
9 ; minimum

ily, 832 mi
0°C July 28

Maximum daily, 160,000 tons

downstr

to Sep
959, Oc

28, Aug
, 122 m
cromhos
; minim

June 9

nCT.
01-31

NOV.
01-30

DEC.
"1-31

JAN.
01-19
20-31

FEB.
01-28

MAR.
ni-31

APR.
01-12
13-?4
25-30

MAY
01-31

JUNE
01-08
09...
10-19
20-30

JULY
01-09
10-26
27-31

AUG.
PI-31

SEPT.
01-30

WTD. AVG.
TIME

WTD. AVG.
TONS

PER OAY

DEC.
18...

JAN.
22...

MAR. 
14...

JUNE
13...

JULY
23...

AUG.

SEPT.

MEAN 
DIS­

CHARGE

2919

3059

2971

3025
456?

4745

3872

7926
7771
9603

11700

7972
69 0
57 9
78 5

55 1
41 6
3360

37TQ

3407

_

4990

A 2700

A 4845

A 52SO

A 2880

SILICA
(SI02)

 

 

 

 
 

 

 

 
--
 

 

__
 
 
 

 
 
 

 

 

_

 

5.4

5.3

6.4

4.3

CAL- 
C IUM
(CAI

 

 

 

 
 

 

 

 
 
 

 

 
 
 
 

 
 
 

 

 

_

 

61

63

3?

59

MAG-
N c - 

SIUM
( MG )

 

 

 

~-
 

 

 

 
 
 

 

 
 
 
 

 
 
 

 

 

_-

 

ANALYSES

26

27

12

23

SODIUM
(NAI

 

 

--

 
 

 

 

 
 
 

 

 
 
 
 

--
 

 

 

 

 

flF ADO[

56

61

25

57

.5, T.5 S. , R. 24 E. ,
earn from Cub Creek a

tember 1952, April 1
tober 1961 to Septem

. 1-31; minimum, 224
g/1 June 1-8.
Sept. 13; minimum d

Uintah Cou
nd Chew Ran

962 to Sept
ber 1969.

mg/1 June

ally, 284 m
urn, freezing point Dec. 21, 24,

; minimum daily, 172

SODIUM
PLUS

po- pn-

S1UM SIUM

67

62

45

55
59

61

65

54
34
21

26

19
36
32
42

34
55
59

55

66

46

52

TIONAL SAMPLES

2.1

2.3

1.9

3.0

tons Dec.

BONm B

186

180

180

179
172

182

190

182
160
135

115

117
164
131
142

141
170
181

Ml

186

159

170

176

176

104

165

180

nty,
ch,

embe

1-8.

icro
25, 
Dec

4.

0

0

0

0
0

0

0

0
0
0

0

0
0
0
0

0
0
0

0

0

0

0

0

0

0

0

0

0

at gaging
4 miles sou

r 1969.

mhos June 3
Jan. 10.

. 4.

219

19B

IBS

198
205

216

191

175
104
66

76

53
201

7*
95

100
171
190

193

205

[47

170

2P4

215

71

185

201

221

statior
theast 
ush Crc

CHLO-

26

25

26

24
22

23

30

22
14
10

12

9.
15
11
15

17
23
26

26

24

20

22

23

22

11

21

25

25

e:

1

1



GREEN RIVER BASIN 

09261000 GREEN RIVER NEAR JENSEN, UTAH Continued

Period of record:
Dissolved solids: Maximum, 2,150 mg/1 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/1 June 1-16, 1963. 
Specific conductance: Maximum daily, 2,330 micromhos Sept. 10, 1963; minimun daily, 176 micromhos May 24,

1963. 
Water 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/1 Oct. 7-11, 1953,

Nov. 22, 1962. 
Sediment loads: Maximum dally, 2,500,000 tons Mar. 29, 1962; minimum daily, 10 tons on many days during

1962-63.

iaximum obs

OCT. 
01-31 

NOV. 
01-30 

DEC. 
01-31 

J N. 
1-19

F B. 
1-28 

M R. 
1-31 

A R. 
1-12 
3-24 
5-30 

M Y 
01-31 

JUNE 
01-08 
09... 
10-19 
20-30 

JU Y 
0 -09 
1 -26 
2 -31 

AU . 
0 -31 

SE T. 
0 -30

WTD. VG. 
TIM 

WTD. VG. 
TON 

PER AY

DEC. 
18... 

JAN.

MAR. 
14... 

JUNE 
13... 

JULY 
23... 

AUG. 
22... 

SEPT. 
29...

srved during water year: Dis

DIS­ 
SOLVED 
SOLIDS

FLUO- (RESI- 
RIDE NITRATE DUE AT

506

388 

503

518

326 
250

22* 
502 
250

476 

518 

498 

    391 

432

solved

DIS­ 
SOLVED 
SOLIDS 
(TONS

.69

.53 

.68

.44

.30 

.66 

.34

.70 

.68 

.53 

.59

solids, 525 mg/1 Mar

DIS­ 
SOLVED 
SOLIDS 
(TONS

3700

3110 

4110

6840

4820 
9430 
3900

5290 

4580 

5240

ANALYSES OF ADDITIONAL 

.3 5.9 484 .66 3530

.4 4.6 525 

.4 1.8 235 

470 

.5 5.2 496 

.5 6.5 494

.71 

.32 

.64 

.68 

.68

6380 

3350 

2970 

4100 

4070

HARD­ 
NESS

270

282 

266

184

122 
286 
131

266 

256 

211 

234

SAMPLES 

258

282 

728 

240 

270 

268

14.

NON- 
CAR­ 

BONATE 
HARD-

UT

134 

119

53

26 
152 
24

118 

103 

81 

95

114

127 

43 

105 

122 

117

SODIUM 
AD­ 

SORP­ 
TION

l.B

1.2 

1.5

1.5
1.1

.8 

.9 
1.2

1.5 

1.8

1.5

1.5

1.6 

1.0 

1.6 

1.6 

1.7

SPECI­ 
FIC

COND­ 
UCTANCE 
( MICRO- 
MHOS)

772

723 

734

682 
486

334 
680 
382

754 

744 

589 

656

721

778 

355 

686 

800 

729

PH 

(UNITS)

7.7 

7.6

7.8

7.5 
T.9

7.8 

7.0

7.8 
7.6 
7.8

7.7

7.4 
7.4 
7.6 
7.7

7.4 
7.1 
7.1

7-8 

8.2 

7.7 

7.7

8.1 

8.1 

7.9 

7.4 

6.6 

8.0 

7.3



GREEN RIVER BASIN 

09261000 GREEN RIVER NEAR JENSEN, UTAH Continued

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

OCT NOV DEC JAN FEE MAR APR MAY JUN JUL AUG SEP 

788 751     756 759 728 389   406 773 733

761

742

751 718

7*5 710 725   7*5 670 383 312 *66 684

752 722 725 7*2 753 693 396   4*1 701
746     -   -- 722 352 357   ~ 719
743   723 758     379 371 410 717



GREEN RIVER BASIN 

09261000 GREEN RIVER NEAR JENSEN, UTAH   Continued

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

out

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

OCTOBER.. 14 13 14 13 13   12 12 10 12 12 13     11 8 7 8 3   9 8 10 11 11 12   

DECEMBER.   2 3 1 3 4     3443       221110     0011

ANUARY..   111   221101   234443 445412   33   11 2
E8HUARY. 1   111233 3433   4 443434   44442       3
ARCH.... 3   3443   3   2344   6   667867   555788    

PRIL.... 9 7 9 9     r 8 9 10 10 10 11   10 10 10 10 9 10   13 15 14 14 11 12   12 13 14   11
AY...... 14 14 15   12 14 14 14 15     15 15 15 14 14 15     16 15 16 15 16   15 18   15 15 16
UNE.....   16 17 17 17       19 18 18 17 17 17   17 17 16 19 18 18   17 17 14 15 16 16   18  

ULY..... 19 20 20       20 20 20 20 21 20   20 19 18 21 19 19     21 20 18 20 20   22 21 21 20
UGUST... 21 21   19 20 19 19 19 19   19 19 18 17 17     18 19 IS 19       17 18 19 18 18 18  
EPTEMSER 18 17 17 17 15 16   16 16 16 18 16 16   16 16 15 15 15 16   15 15 15 14 15 15   15 15   16

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEA£ OCTOBER 1968 TO SEPTEMBER 1969
(METHODS OF ANALYSIS B, BOTTOM WITHDRAWAL TUBE C. CHEMICALLY DISPERSED N, IN NATIVE MATER P, PIPET S. SIEVE 

Vt 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
TUBE DISCHARGE TRATION DISCHARGE ANALY-

OCT 
NOV

JUL 
AUG

SEP

21, 1968 
21......

21...... 

12......
SEP 29......

1325 
0930

1145

1340

9
4

14

15

3320 116 1040               
2720 64 470

3050 117 963



GREEN RIVER BASIN

09261000 GREEN RIVER HEAR JENSEN, UTAH Continued 

DAILY SUSPENDED SEDIMENT, WATER VEAR OCTOBER 1968 TO SEPTEMBER 1969

DAY

1
2
3
4
5

6
7
8
1

10

11
12
13
14
15

L6
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL

1 
2
3
4 
5

6
7
8
9

10 

H
12
13
14 
15

16
17
18
19
20

21 
22
23
24
25 

26
27 
28 
29
30
31

MEAN
DISCHARGE

(CFSI

2650
2520
2690
2530
2600

2640
2410
2370
2460
2700

2870
2970
3080
3080
3160

3160
3170
3170
3240
3340

3310
3270
3320
3260
2990

3300
3290
2490
2810
2800
2830

90480

MEAN

2700 
2140
2590
2550 
2740

2350
2560
31LO
3020
3020 

3150
3040
3120
3030 
3370

2890
3440
4060
4570
4040

4160 
4810
4760
4610
4670 

4710
4780 
4490 
4540
4570
4600

MEAN 
CONCEN­
TRATION
(MG/L)

133
27
35
43
44

44
45
45
45
L06

93
80
68
56
44

32
66
100
106
112

118
95
72
50
28

28
27
27
56
85
74

 

JANUARY

MEAN
CONCEN-

133 
143
153
120

53
87

121
94 
67

114
161
207
242 
278

272
267
330
393

630 
804
692
58D
593

607
620 
491 
362
233
104

LCAO
(TONS)

952
1B4
254 ,
294
309

314
293
288
299
773

721
642
565
466
375

273
565
856
927
1010

1050
839
645
440
226

249
240
182
425
643
565

15864

970 
826

1070
826 
636

336
601

1020
766
546 

970
1320
1740
L980 
2530

2120
2480
3620
4850

7C80 
10400
8890
7220
7480 

7720
8000 
5950 
4440
2870
1290

MEAN
DISCHARGE

(CFS)

2640
2230
2720
2720
2850

2870
2880
2520
2850
2830

2720
2740
2860
2830
3180

3080
3290
3200
3060
3530

3270
3680
3430
3640
3740

3690
3450
2660
3310
3310
~

91780

MEAN

(CFS)

4680 
4650
4600
4500 
4460

4450
4460
4350
4530
4550 

4490
4220
4510
4480 
4460

4850
4860
4840
4830

5170 
5160
5140
5130
5130 

5360
5110 
4830

 
 

MEAN 
CONCEN­
TRATION
(MG/L)

64
50
37
24
44

63
45
27
39
51

62
46
29
66
103

103
104
104
109
115

67
133
102
70
38

80
121
109
97
86
 

 

FEBRUARY

MEAN
CONCEN-

(MG/L) 

253

550
318

242
397
386
374

311
260
256

263

273
283
315
353
250 

147

348
448
472

309

 
 

LOAD
(TONS)

456
301
272
176
339

488
350
184
300
390

455
340
224
504
884

857
924
899
901

1100

592
1320
945
688
384

797
1130
783
867
769
 

18619

(TONS) 

3200

6830
3860

2910
4780
4530
4570

3770
2960
3120

3170

3570
3710
4120
4650
3390 

2050

4830
6210
6540

4030

 
 

MEAN
DISCHARGE

(CFS)

3290
3050
2540
3040
3110

3070
3280
3330
3160
3360

3570
3160
3300
2900
3210

3180
3310
2720
2610
2650

2590
290D
2790
2900
3170

3000
2890
2350
2360
2500
2610

92100

HEAN

(CFS) 

4870

4890
4880

4840
4850
4740
4540

4580
4800
4600

3270

1980
1690
1570
2010
2120 

2250

2970
3060
3140

3160 
5680
5400
7150

MEAN 
CONCEN­
TRATION
(MG/L)

74
63
42
21
24

26
26
27
27
30

33
76

119
162
205

249
216
184
146
109

97
85
73
61
49

40
32
59
86

112
122

 

MARCH

MEAN
CONCEN-

(MG/L) 

325
341
356
215
74 

118
161
205
248
292 

291
309
298

204

103
84
106
295
376 

469
741 

1580
1820
2410

1760 
2380
2300
2670

LOAD
(TONS)

657
519
288
172
202

216
230
243
245
272

318
648

1060
1270
1780

2140
1930
1350
1030
780

678
666
550
478
419

324
250
374
548
756
860

21253

LOAD
(TONS) 

4270
4510 
4700
2830
957 

1540
2110
2620
3040
3600 

3600
4000
3700
3600 
1800

551
383
449

1600
2150 

2850
5000 
12700
15000
20400 

18500

15000 
36500
33500
51500

TOTAL 112190



GREEN RIVER BASIN

09261000 GREEN RIVER NEAR JENSEN, UTAH Continued

DAILY SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 

APRIL MAY JUNE

1
3
4 
5

7
a

12
13
14 
15

17

19
20

21 
22 
23

25

27 
28 
29

31 

TOTAL

1 
2

4 
5

7

9
10

11 
12

14 
15

17 
18

20

22 
23

25

27

29
30

TOTAL

TOTAL 
TOTAL

MEAN

7840 
8210

8390

6950 
7330

7840

9190

6030 
6370

5730 
8050 
8440

10800

11100 
9070 
7180

245980

MEAN

6970 
5630

5710 
5400

4990

5110 
4570

4420 
220

250
470

280 
3840

3540

3760 
4100

3780

3240

3280 
3250

136300

DISCHARGE 
LOAD FOR

MEAN 
CDNCEN

3710 
3500 
1490

1610

2130 
3030

2730

5400

1010 
1130

905 
828

2060

2300 
878 
144

JULY

MEAN 
CONCEN-

388 
431

376 
357

186

297 
235

230 
206

166

208 
202

214

1040 
1220

333

200

203 
199

FOR YEAR 
YEAR (TONS

55000

74100 
33000

36500

40000 
61000

57800

134COO

16400 
19400

14000 
18000

60100

68900 
21500 
2790

1394180

7300 
6550

 5800 
5200

2510

4100 
2900

2740 
2350

1900

2400 
2090

2050

10600 
13500

3400

1750

1800 
1750

1674BO 

(CFS-DAYSI

MEAN

6380

10500 
11500

12900

12700

11300 
12200

13500

11600

10300 
11600

11400 
12400

11800

11600 
11900 
12300

11700 

362830

MEAN

(CFSI

3780 
3960

5020 
4950

4670

4730 
4720

4290 
4480

4530

2990 
3250

3240

3070 
2940

3180

3280

2250 
2190

117140

MEAN 
CONCEN-

87

741 
716
702

675

831

770

876 
878

718

665 
718

715

512

702 
694 
687

639

AUGUST

MEAN 
CONCEN-

(MG/Ll

1960
1440

457 
441

238

72 
71

55

43

81 
102

61

142 
138

140

40

40 
37

1500

18600 
20300 
21800

23500

34500 
28500

23500

31000 
32000

22500

18500 
22500

22000 

16000
17000

22000 
22300 
22800

20200 

688200

(TONS)

20000 
15400

6190
5890

3000

920 
905

637

541

654 
895

534

11 BO 
1100

1200

354

243 
219

85527

MEAN

(CFSI

10200

9090 
8240 
7340

6180

6960 
6520

5700

5120 
5040

4730

8050 
8550

6410 

7220
7060

8890 
8260 
7820

215050

MEAN

(CFSI

2950 
2860

3160 
4190

3750

3380 
3650

3380

2860

2910 
3130

3700

2'890 
3370

3800

3740

3330 
3690

102220

MEAN 
CONCEN-

(MG/L) 

574

440 
274 
200

160

8510 
5000

572 
321
282 
272

211

1060 
953

867 

1280
1210

3870 
2710 
1540

SEPTEMBER

MEAN 
CONCEN-

(MG/LI

80 
75

53 
65

148

439 
720

1440

337

165 
120

150

231 
212

282

274

100 
95

--

(TONS

15800

10800 
6100 
3960

2670

160000 
88000

8800 
4300
3900 
3700

2690

23000 
22000

15000 

25000
23100

92900 
60400 
32500

950580

(TONS)

637 
579

452 
735

1500

4010 
7100

13100

2600

1300 
1010

1500

1800 
1930

2890

2770

899 
946

117296

1B1B960 
3965056



GREEN RIVER BASIN 

093020OO DUCHESNE RIVER NEAR RANDLETT, UTAH

LOCATION. Lat 40°12'57", long 109°47'05", In SEjSEj sec.17, T.3 S., R.2 E., Uintah Meridian, Uintah Count
at gaging station 0.2 mile downstream from Uinta River, 1.2 miles southeast of Randlett, and 6.5 miles
east of Fort Duchesne.

DRAINAGE AREA. 3,920 sq mi, approximately. 
PERIOD OF RECORD. Chemical analyses: December 1950 to September 1951, November 1956 to September 1969.

Water temperatures: December 1950 to September 1951, November 1956 to September 1969. 
EXTREMES.  1968-69:

Dissolved solids: Maximum, 1,790 mg/1 Aug. 11-12; minimum, 258 mg/1 May 19-24.
Hardness: Maximum, 700 mg/1 Aug. 11-12, 13-31; minimum, 152 mg/1 May 19-24.
Specific conduc 
Water temperatu

MEAN
01 S-

CHARGE

Maximum daily, 2,530 micromhos Aug. 28; minimum daily, 384 micromhos May 23. 
Maximum, 23.CTC Aug. 4; minimum, freezing point on many days during November to March.

CHEMICAL ANALYSES, WATEK YEAR OCTOBER 1968 TO SEPTEMBER 1969

CAL­ 

CIUM 
(CA)

MAG­ 
NE­ 

SIUM 
(MG)

PD- 

SIUM

SODIUM 
PLUS 
PO-

CAR- CHLO-
BONATE SULFATE RIDE
(C031 (S04) (CD

JCT. 
Ol-U 
12-27 
28-31

NOV. 
01-03 
04-30

DEL. 
01-07 
08-28

JAN. 
01-09 
10-21 
22-25 
26-31

FEB. 
01-20 
^1-25 
26-28

MA«. 
01-31

APK. 
01-03 
Of- 11 
12-15 
16-17 
Id-22 
2J-30

MAY 
U1-J7 
Od-ll 
12-18 
19-24 
25-31

JUNE 
01-02 
03-10 
11-16 
17... 
IB-19 
20-26 
27-30

JULY 
01-03 
04-05 
06-03 
09-31

AUt>. 
01-10 
U-12 
13-31

SEPT. 
01-30

  TO. AVj.
TIMt

*TU. AVG.
TONS 

PEK DAY

258
372
300

536
637
697

741
678
645
630

1233
940
178

610 
T69 
452 
030 
205 
82T 
735

800
434
345
190

239
213
202

344
348
350

324
272
254

265
251
250
287

261
234
252

714
621
599

700
477

428
295
222

194 
2T1 
455 
261

226
229
610

97 
93
80
154
96
71

66
49
38
29
33

40
59
75

197
79
46
69

101
135
161

253
300
2T4

263

89

145

214

272 
2T2
251
301
279
244

228
199
169
141
142

174
198
233
251
205
164
221

260
283
304

333
362
351

346

233

286

559

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0
0

0
0
0

0
0
0

0

0

0

0

261
254
223
452
271
196

175
124
96
80
90

108
ITS
210
560
253
144
199

285
388
475

720
825
790

748

256

418

615

52 
46
38
60
45
33

31
22
18
12
14

22
30
36

110
49
28
39

55
73
89

125
140
132

120

42

67

101
ANALYSES OF ADDITIONAL SAMPLES

JAN. 
27...

MAK. 
24...

JUNt
LI...

JULY

AUl>.
22...

SEPT.
26...

A710

A978

A 1 640

A 139

A 150

10

13

11

14

12

68

79

66

120

128

41 88

58 115

41 86

81 244

92 255

2.0 -- 224

4.6   311

3.1   251

4.4   304

4.4   348

0 279

0 368

0 244

0 675

0 765

46

50

42

135

140

A DISCHARGE AT TIME OF SAMPLING.



£REEN RIVER BASIN 

09302000 DUCHESNE RIVER NEAR RANDLETT, UTAH Continued

Period of record:
Dissolved solids: Maximum, 3,330 mg/1 Aug. 1-6, 9-26, 29, 30, 1961; minimum, 209 mg/1 June 22-24, 1965. 
Hardness (1956-69): Maximum, 1,020 mg/1 May 1-15, 1959; minimum, 133 mg/1 June 22-24, 1965. 
Specific conductance (195O-51, 1956-60, 1961-69): Maximum daily, 4,490 micromhos Aug. 24, 1960; minimum 

daily, 291 micromhos May 29, 1951.

periods.

Maximum observed during water

year".

CHEMICA

FLUO-

(Fl (N03)
DATE (MG/L) (MG/L)

OCT.
01-11
12-27
28-31

NOV.
01-03
04-30

DEC.
01-07
08-28
29-31

JAN.
01-09
10-21
22-25
26-31

FES.
01-23
21-25
26-28

MAR.
01-31

APR.
01-03
04-11
12-15
16-1T
18-22
23-30

MAY
01-07
08-11
12-18
19-2*
25-31

JUNE
01-02
03-10
11-16
17...
18-19
20-26
27-30

JULY
01-03
04-05
06-08
09-31

AUG.
01-10
11-12
13-31

SEPT.
01-30

KTD. AVG.
TIME

HTl). AVG.
TONS

PcH DAY

year: Ha

DIS­
SOLVED
SOLIDS
(RESl-

180 C)

240

400

576

511
631

1020
656

587
598

850

701

610

661

384

258

424
568

656

941
1150
1480

1700

638

961

 

rdness,

, WATER

OIS-
SOLVtO
SOLIDS

.69

.96

.41

.78

.69

.86
1.39

.89

.8C

.81
1.75

1.16

.95

.83

.9C

.52

.35

.58

1.73
.89

.81

1.28
1.56
2. 01

2.31

.87

1.35

ANALYSES OF

JAN.
27... .5 2.1

MAR.
21,... .8 1.2

JUNE
11... .7 .9

JULY
30...

AUG.
22... .9 .6

SEPT.
26... .4 .9

658

870

662

1680

1490

1600

.89

1.18

.90

2.22

1.93

2.14

775 mg/1 J

DIS­
SOLVED
SOLIDS

moo

1200

1080

1020
1160
1780
1120

992
1190
2850

1S40

23JO

1940

1770

2230

2950

2030

9220

2780

1100
1070
759

643

1530

_

AUDIT IQNAL

1260

2300

2930

680

559

648

uly 30;

HARD-

582

640
510

320

288
364
515
358

328
332

422

35B

316

365

216

152
158

256

328

242

445
520
615

700

322

448

SAMPLES

338

436

335

775

632

700

water tempe

NON-
CAR-

BUNATE

(MG/L)

295

345

200

112

71
158
310
123

114
140
368

181

135
127
110

136

53

36
42

94

160

111

155
213
271
340

412

133

214

154

181

129

495

383

415

rature,"1
as "maxi

R 1969

SODIUM
»D-

SORP-

4.1

3.6

4.0
3.1

3.0

l.a

2.0
2.0
2.3
2.3

1.9
1.6
3.4

2.4

2.2

2.0

2.2
1.8

1.5

1.0
1.1

1.6

1.9
1.3
1.8

2.3
2.8
3.1
4.3

4.5

4.4

 

2.8

2.1

2.4

2.D

4.2

4.2

4.2

28.0°C A
mum obse

SPECI­
FIC

CONO-

MHOS)

1880

1670

18BO

1310

866

780
997

1370
965

87B
905

1210

1D20

897

1000
823

607

410
435

708

953
613
817

1060
1320
1560
1970

2220

2020

921

1320

964

1230

963

2170

2010

2110

ug. 22. Daily
rved during wat

(UNITS)

7.6
8.0
8.0

8.0
8.1

8.0
7.9
7.9

7.9
7.9
7.9
8.1

8.1
8.0
7.9

8.0

7.6
7.9
7.9
7.9
8.0
8.0

7.7
7.7
7.7
7.8
7.7

7.7
7.3
7.9
8.1
7.9
8.1
8.1

7.5
7.5
7.7
7.6

R.I
B.O
8.2

8.0

7.9

7.9

8.0

8.0

7.9

7.8

7.6

7.5



GREEN RIVER BASIN 

09302000 DUCHESNE RIVER NEAR RANDLETT, UTAH Continued

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

AY

2
3

5

6
7

9 
10

12

20 

22

29 
30 
31

1760 1B90

1840 1500

1980 1*80 
2000 1480

1550 1510

1870

330 670 903 1310 1030 799 586 1090 18*0 2030



GREEN RIVER BASIN 

09302000 DUCHESNE RIVER NEAR RANDLETT, UTAH Continued

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

1234567

NOVEMBER. 
DECEMBER.

JANUARY..

MARCH....

MAY......

AUGUST...

0 

0

0

13

21

000 

000

000

11 10 11

21 21 23

000000000000000000000000000 

000000000000000000000000000

000000000000000115322*55569

12 11 12 11 1 12 12 12 2 11 12 10 12 12 12 12 12 12 13 13 13 14 14 14 14 15 13

22 22 18 20 9 20 20 20 9 19 20 20 18 20 20 20 23 20 19 20 22 21 20 21 20 18 IT



GREEN RIVER BASIN 

09306500 WHITE RIVER NEAR WATSON, UTAH

LOCATION.   Lat 39°59'

Watson.
DRAINAGE AREA.  4,020
PERIOD OF RECORD.  Ch

Water temperatures:
EXTREMES.  1968-69:

Dissolved solids:
Hardness: Maximu

MEAN 
DIS­

CHARGE

DCT.
01-09 373
10-31 440

NOV.
01-30 399

DEC.
01-02 385
03-16 4C8
07-20 427
71-31 42b

JAN.
01-31 38'

FEB.
01-11 345
12-20 352
21-29 350

MAR.
01-03 350 
04... 350

05-22 441
23... 1000
24-31 773

APR.
01-13 651
14-15 722
16... 790
17-21 788 
22-27 1342
26-30 1247

MAY
01-04 1250
05-31 1966

JUNE
01-05 1660
Ob-11 1116
12-16 1139
19-24 1042
25-26 1570
27-30 137?

JULY
01-04 1042
05-09 768
10-19 422
19-21 438
22-23 556
24-29 356
30-31 490

AUG.
01-04 435
05... 419
Ob-13 361
14-15 465
16-31 403

SEPT.
01-06 414
07-08 446
09-10 5<il
11-12 909
13-21 471
22... 630
23-24 548
25-30 434

WTO. AVG.
TIME

MTO. AVG. 665
TONS

PER DAY

DEC.
17... A450

MAR.
24... A908

JUNE
10... AH40

JULY
23... A4bS

AUG.

SEPT.
25... *456

, long 109°11', in sec. 2, T. 10 S. , R. 24 E. , Uintah Cou
gag ng s , a w

sq mi, approximately.
emical analyses: December 1950 to September 1969.

December 1950 to September 1969.

Maximum, 1,020 mg/1 Sept. 11-12; minimum, 242 mg/1 J
in, 518 mg/1 Aug. 5; minimum, 125 mg/1 Mar. 4.

SODIUM 
PLUS

MAG- PO- PO-

SILICA CIUM SIUM SODIUM S tUM SIUM
(SI02) (CA) (MG) (NA) (K) (NA*K>

54
59

64

64
80
65

  -_   -- __ 58

65

49
121

79

75 
3S
83
89
76

70
45
66

32
32

32
23

29
32
52
42
76
3<>

28
34
57

107
        85

60
76

66
68
65

113
63

55
64

117
137

67
III
67
49
50

60

68
ANALYSES OF ADDITIONAL SAMPLES

13 6b 31 62 1.3

6.3 71 22 60 3.6

11 54 16 36 Z.I

14 68 25 72 4.0

13 56 29 46 2.3

nty, at

une 1-5

BONATE
(HC03)

228
220

232

202
261
222
240

225

224
206
212

234 
137
241
18b
196

224
204
215

178
177

168
I5b

167
182
223
220
214
196

171
189
216
296
255
242
250

257
236
249
279
248

235
232
226
260
240
212
232
204
203

219

157

220

163

I9b

250

217

bridge o
, a

BONATE
(C03)

0
0

0

0
0
0
0

0

0
25

0

0 
0
0
6
0

0
0
0

0
0

0
0

0
0
0
0
0
0

0
0
0
0
0
0
0

0
0
0
0
0

0
5
0
0
0
0
0
4
0

I

I

0

0

0

0

0

l State Hi(

SULFATE
(504)

156
162

175

188
211
177
167

156

134^
233
172

193
60

20b
363
251

200
143
192
151
97
93

60
57

56
73

110
100
142

96

77
90

131
303
171
157
193

167
450
162
218
166

155
190
153
385
160
299
159
137
126

156

2?5

163

256

9b

166

139

*way 4

CHLO­ 

RIDE
(CD

30
30

31

35
46
34
4l

36

40
120

50

39

7
2
6

0
4

45
33 
16
lb

17
14

14
16
26
18
46
16

19
22
37
40
35
3?
35

30
32
29
63
27

30
1

1 4
I 6

9
1 2

4
7
0

36

52

35

31

18

34

24



GREEN RIVER BASIN 

09306500 WHITE RIVER NEAR WATSON, UTAH Continued

EXTREMES.  1968-69:  Co

Period of record: 
Dissolved solids (IE 
Hardness (1954-69) :

Water temperatures:

FLUO- 

RIDG 
(Fl

OCT. 
01-09 
10-31 

NOV. 
01-30 

DEC.

03-05 
07-20

JAN. 
01-31 

F 8. 
1-11 
2-20

M R. 
1-P3

5-22 
3 ...
4-31

1-13 
14-15 
15... 
17-21 
22-27 
28-30 

MAY 
01-04 
05-31 

JUNE 
01-05 
06-11 
12-18

25-26 
27-30 

JULY 
01-04 
05-09 
10-18 
19-21 
22-23 
24-29 
30-31 

AUG. 
01-04 
05... 
05-13 
14-15 
16-31 

SEPT. 
01-06 
07-08 
09-10 
11-12 
13-21 
2?... 
23-24 
25-30 

HTD. AVG. 
TIME 

HTD- AVG. 
TONS 

PER DAY

DEC. 
17... .3 

MAR. 
24... .6 

JUNE 
10... .5 

JULY 
23... 

AUG. 
22... .5 

SEPT. 
25... .4

itinued

50-54, 1955-69) : Has 
Maximum, 1,410 mg/1

Maximum, 31.0°C Aug.

CHEMICAL ANALYSES,

DIS­ 
SOLVED 
SOLIDS

NITRATE DUE AT

471

482

623

583

253

502 
786

561 
250 
591 
984 
515

582 
450 
648 
454

328

317 
249

282 
392

530 
486

510 
952
508

572

924 
512 
437 
408

465 

ANALYS

.7 515 

4.3 585

522

.1 445

imum, 2,380 mg/1 
Aug. 4, 1955; mi

8, IE

HATER

DIS­ 

SOLVED

(TONS

.64

.66

.S5

.34 

.68

.75 

.34 

.80 
1.34 
.84

.79 

.51 

.88 

.63

.45

.43 

.34

.38 

.53

.72

.69 
1.29 
.69

.78

1.26

.59

.63 

ES OF

.70 

.80

.71

.61

54; minimui

July 21, 1966; mi 
nimum, 125 mg/1 Ma

n, frees in

YEAR OCTOBER 196B TO

DIS­ 

SOLVED

(TONS

474

419

686

261 

468

530 
235 
704 

2660

1020
877 

1380 
966

1100

1070 
1340

850 
1210

796

599 
1080 
495

689

1570

512

"

ADDITIONAL

627 

1430

660

495

NESS

276

275

324

262 

275

284 
125
298 
480 
308

296 
252 
324 
254

195

192 
155

178 
221

252

280 
518 
272

315

458

248

262

SAMTLTS

211 

268

271

260

! point

SEPTEM

NON- 
CAR-

HARD-

(MG/LI

89
84

96

110

78 

91

92 
23 

100 
314 
147

112
85 

148 
83

51

38 
28

16 
29 
39

51

43

59 
323
68

84 
118

284

74

82

111 

134

66

82

micromhos

nimum, 209 mg/1 «i 
r. 4, 1969.

on many

ER 1959

SODIUM 
AO-

TION

1.4 
1.6

1.7

1.9 
1.7

1.7 

1.3

1.9 
1.4 
2.1 
1.8 
1.9

1.8 
1.2 
2.1 
1.5

7.0

.8

1.0 
1.0 
1.5

1.0

2.4 
2.3

1.8 
1.7 
1.7

1.4
1.6

1.7 
2.3

1.3

1.6

1.6 

2.1

1.9

1.2

days duri

SPECI­ 
FIC

COND­ 
UCTANCE

MHOSI

707 
717

737

928 
771

772 

755

826 
389 
887 

1350 
892

843 
562 
953 
694

492

485 
382

378 
443 
603

511

1080 
808

782 
1210 
755

733
838

781 
1330

657

731

784 

853

780

700

Hay 29.

ly 23-31, 1964.

ig winter periods.

PH 

(UNITSI

8.1 
7.9

8.1

8.1 
8.1 
8.2 
B.2

7.8

8.0 
8.3 
8.0

8.2 
7.9 
8.2 
8.5 
8.1

7.7 
7.9
7.7 
R.I 
7.7 
8.0

7.9 
7.9

7.7 
7.9
8.0 
8.0 
7.8 
8.0

7.3 
7.4 
7.5 
7.6 
7.7 
7.8 
7.5

7.9 
7.7 
8.0 
8.0 
8.0

8.2 
8.3 
8.2 
8.2 
8.1 
8.1 
8.1 
8.3

8.0

8.1 

7.5 

8.0 

7.2 

7.4 

8.1



GREEN RIVER BASIN 

09306500 WHITE RIVER NEAR WATSON, UTAH Continued

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

DAY

1 
2 
3
4
5

6
7 
B 
9

12

15

17
18

20

21 
22

25 

26 

28
29 

31

OCT

89 
21

13 
15

01
14 
15 
32

683 
688

702

911 
684

698

689

751

NOV DEC JAN FEE MAR APR MAY JUN 

729 70     828 967 508 361

715       858 807 385 412

732       878 693 372 716

735       780 456 371 877

1010   336

JUL AUG SEP 

417 828 752

496 736 731

716 798 876

875 779 

688 794 834



GREEK RIVER BASIN 

09306500 WHITE RIVER NEAR WATSON, UTAH Continued

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

)AY

1
2
3
4
5

6
7 
8
9

10

11
12
13
14 
15

16
17
18
19
20

21

23
24
25

26
27
28
29
30 
31

OCT

12.0
11.0
11.0

11.0

14.0 
14.0
13.0
13.0

10.0
12.0

__
14.0

09.0
05.0
04.0
06.0
06.0

07.0

07.0
07.0
06.0

07.0
06.0
07.0
06.0
07.0 
no . n

NQV

09.0
07.0
07.0

04.0

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

06.0
03.0
01.0

02.0
04.0

--
00.0
00.0

01.0
03.0
01.0

03.0

:I
03.0
03.0

03.0
03.0
03.0

--

..
--

00.0
00.0
00.0

00.0

00.0
01.0--

..
__
.-
--
--

01.0 09.0
00.0 09.0
00.0 09.0

00.0 10.0

01.0 09.0 
00.0 07.0

00.0 00.0 09.0
01.0 10.0

00.0 10.0
00.0 09.0
00.0 09.0

00.0 00.0 11.0 
11.0

10.0
0
0
0
0

00.0 0

0
0
0

01.0 0
0

00.0 0
0

.0 11.0

.0 10.0

.0 09.0

.0 10.0

.0 12.0

.0 13.0

.0 13.0

.0 11.0

.0 09.0

.0

.0 08.0

.0 11.0
08.0 12.0

12.0 12.0
13.0 14.0
12.0 15.0

12.0 16.0

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

14.0
16.0
16.0

16.0
15.0
16.0
16.0

1 3_n

6.0 
6.0
7.0
6.0

6.0
6.0
6.0
6.0 
6.0

6.0
6.0
6.0
6.0
7.0

8.0

8.0
7.0
4.0

1.0
2.0
5.0
6.0
6.0

JUL

18.0
18.0
20.0

19.0

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

22.0
23.0
21.0

20.0
21.0
22.0
22.0
21.0 
? * .n

AUG

21.0
22.0
26.0

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

20.0
20.0
21.0

21.0
21.0
22.0
22.0
21.0 
iq. n

SEP

18.0
19.0

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
14.0
14.0

16.0

11.0
12.0
11.0

11.0
14.0
14.0
12.0
15.0



*  ** 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
downstream wingwall of old highway bridge, 200 ft downstream from railroad bridge at Woodside, and 22 mile
(revised) upstream from mouth. 

DRAINAGE AREA. 1,500 sq mi, approximately. 
PERIOD 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 Septe
her 1969. 

EXTREMES. 1968-69:
Dissolved solids: Maximum, 4,990 mg/1 Dec. 1-13; minimum, 729 mg/1 May 1-7.
Hardness: Maximum, 1,840 mg/1 Dec. 1-13; minimum, 310 mg/1 May 1-7.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

OCT.
01-05
06... 
07-09
10-22 
23-31

NOV.
01-22
23-30

DEC.
01-13
14-31

JAN.
Ol-U
15-17
18-2*
25-31

FEB.
01-04
05-25
26-28

MAR.
01-0*
05-10
11-12
13...
U-16
17-22
23-26 
27-29
30-31

APR.
01-04
05-06
07-15
16-18
19-21
22-30

MAY
01-07
08-09
10-12
13-25
26-31
JUNE
01-09
10-16
17-19
20-22
23-25
26-30

JULY
01-03
04-19
20-25
26-31

AUG.
01-14
15-20
21-2*
25-29
30-31

SEPT.
01-02
03-10
11-14
15-21
22...
23-30

WTD. AVG.
TIME

WTD. AVG.
TONS

PER OAY

NOV.
13...

JAN.
15...

APR.
09...

JULY
09...

AUG.
13...

MEAN 
OIS- SILICA 
CHARGE (SIQ2I

146
197 
121
85 
61

64
48

32
31

32
35
34
30

31
36
40

112
137
184
167
131
500
768 
660
280

398
550
542
369
397
686

783
1020
845
630
485

379
241
409
261
525
249

115
103
197
134

96
162
157
94

1604

158
368
270
101
109
81
   

225

~

A60 4.9

A35 7.7

A564 5.1

A75 2.4

A172 4.1

SODIUM 
PLUS 

MAG- PO- PO- 
CAL- NE- TAS- TAS- 
CIUM SIUM SODIUM SIUM SIUM 
(CAI (MG) (NA) <K> (NA+KI

428
830

722

710
739

784
598

579
361
481
619

795
620
361

552
436
278
1.27
3V?
172

249
500

3BO
230
109
280
166
HI

132
161
99
105
112

150
220
244
244
264
327

371
405
308
344

396
391
31B
1,1,0
228

308
42 B
281
445
182
471
257

432

156

ANALYSES OF ADDITIONAL SAMPLES

208 216 559 7.7

180 158 382 6.3

132 26 108 3.2

149 165 413 7.9

257 141 386 8.8

BICAR­ 
BONATE 
(HC03I

290
294

340

344
360

43B
446

464
330
3B8
424

474
404
243

335
343
323
308
341
268

240
293

306
313
272
309
316
291

300
304
299
289
270

276
288
292
295
283
289

287
264
260
260

254
285
257
262
196

242
276
243
291
195
293
288

326

175

328

344

271

235

224

CAR­ 
BONATE" 

(C03I

0
0

0

0
0

0
0

0
0
0
0

0
0
0

0
0
0
0
0
0

0
0

0
0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

0
D
0
0

0
0
0
0
0

0
0
0
0
0
0
0

0

0

0

0

0

0

0

SULFATE 
IS04)

1600
2800

2510

2500
2620

2940
2350

2190
14BO
I860
2350

2800
2190
1210

2030
1570
1020
482
1310
650

890
1800

1480
960
415
965
572
375

312
550
360
365
405

557
773
876
851
986
1150

1340
1470
1250
1360

1760
1700
1340
1730
1290

1430
1730
1330
1800
1240
1810
963

1610

585

2320

1630

421

1710

1820

CHLO­ 
RIDE 
(CLI

48
62

66

70
B5

B8
77

74
60
57
79

89
68
40

76
55
34
24
50
27

30
52

50
39
22
36
32
21

18
21
18
18
18

24
31
34
33
35
40

48
49
39
42

47
47
40
51
34

44
52
40
56
32
56
34

51

20

62

53

20

49

46

A DISCHARGE AT TIME OF SAMPLING.



GREEN RIVER BASIN 

09314500 PRICE RIVER AT WOODSIDE, UTAH Continued

EXTREMES.  1968-69:   Co 
Specific conductanc

Period of record: 
Dissolved solids: 
Hardness: Maximum,

periods.

FLUO- 
RIDE 

IF)

OCT. 
01-05 
06... 
07-09 
10-22 
23-31 

NOV. 
01-22 
23-30 

DEC. 
01-13 
1*-31 

JAN. 
01-1* 
15-17 
18-2* 
25-31 

FES. 
01-0* 
05-25 
26-28 

MAR. 
01-0* 
05-10 
11-12 
13... 
1*-16 
17-22 
23-26 
27-29 
30-31 

APR. 
01-0* 
05-06 
07-15 
16-18 
19-21 
22-30 

MAY 
01-07 
08-09 
10-12 
13-25 
26-31 

JUNE 
01-09 
10-16 
17-19 
20-22 
23-25 
26-30 

JULY 
01-03 
0*-19 
20-25 
26-31 

AUG. 
01-1* 
15-20 
21-2* 
25-29 
30-31 

SEPT. 
01-02 
03-10 
11-1* 
15-21 
22...   
23-30 

HTD. AVG. 
TIME 

HTD. AVG. 
TONS 

PER DAY

NOV. 
13... .6 

JAN. 
15... .6 

APR. 
09... .3 

JULY 
09... .* 

AUG. 
13...

ntinued 
e: Maximum daily,

Maximum, 8,220 mg/1 
3,010 mg/1 Dec. 11

5,750 micr

Dec. 11, 
, 1951; mi

omhos Dec.

1951; mini

, 1954; mi

2; mini*,

mum, 592 
mg/1 May

urn daily , 990 mic

mg/1 May 21-30, 1 
1-7, 1969.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMf

DIS­ 

SOLVED OIS- DIS- NON- 
SOLIDS SOLVED SOLVED CAR- 
IRESI- SOLIDS SOLIDS HARD- BONATE 

NITRATE DUE AT (TONS (TONS NESS HARD-

2560

3120 
3210 
3860

*180

3900 
2680 
3350

*580 
3530

1870 
1020

2930

1880 
881 

1720 
11*0 

80*

80* 
86*

1060

2050

3000 
23*0 
3080 
22*0

2**0

2200 
3180

27*0 

10*0

6.6 3820 

11 273C

2.D 873

.48

.2*

.25

.68 

.30

.56

.23 

.80

1010

1020

636

350 

337

308

383 
3*3

10*0

1210

1*20

1500

1310

1700 
1360

802 
1200 
938

11*0 

1160

1120

992

1310
1030

romhos May 4 .

952.

oint on many days during winter

ER 1969

SODIUM 
AD­ 

SORP­ 
TION

5.8 
9.5 
7.5

8.3

6.5

5.8

8.* 
7.3

SPECI­ 
FIC 

COND­ 
UCTANCE PH

MHOS) I1INIT

3020 7 
*710 7 
3560 8

*200 7

***0 8

4120 8

3670 8

4740 8 
3800 B

.5*

.93

.56 

.20 

.3* 

.55

.09

.09 

.18

.**

.79

.08 

.IB 

.19 

.05

.32

1.77

*.8J 

3.53 

1.19

929

2220

2790 
1290 
1710 
1220 
1*90

1370 
1130

1090

1090

1310

782 
9700

10*0

 

619 

258 

1330

770

1100

810 
448 
700 
538 
418

*15 
*25

515

900

1220

1300 
1060

1080

1180

1*10 

1100 

*38

505

B60

553 
225 
**7 
279 
179

178 
20*

289

687

986

915 
89*

882

9*0 

811

11*0 

818 

216

*.*

6.6

3.5 
2.2 
4.6 
3.1 
2.*

3.3

2.2 
2.*

2.9

*.2

*.5

*.9

5.7 
3.1

4.1

5.5

6.5 

5.0 

2.2

2230

32*0

22*0 
1180 8. 
2100 8. 
1*90 8. 
1110 8

10*0

1120 
1180

1*00

2080

2*10

3220 8.

33*0 8. 
2*60 7.

2760

SI

8 
8
a
8 
B

8 
9
0 
0
1
1
7 
8 
9 
0
0

9 
1 
1
* 
6 
2

3 
5 
& 
6

0 
2 
0 
0 
9

7 
9 
8 
9

3050 7.9

*D50 7 

3080 7 

1170 7

.9 

.9 

.B 

.8 

.6



GREEN RIVER BASIN 

09314500 PRICE RIVER AT WCODSIDE, UTAH Continued

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

3150 *160 5630 *080 1,110 3310 2*40 1000 1390 2950 3720 3950

3760 4110 5320 *060 *170 30*0 1290 1100 1*90 3100 3*00 3080

3520 *160 5050 4050 3900 2910 1180 1380 1630 31*0 3250 3330

17*0 1130 1010 1850

2100 1170 1060 2030
2570 1080 1110 2030

1890 1070 1210 2310



GREEN RIVER BASIN 

09314500 PRICE, RIVER AT WOODSIDE, 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 9 10 11 12 13 1* 15 16 17 IB 19 20 21 22 23 24 25 26 27 2B 29 30 31 AGE

OCTOBER.. 18 17 17 11 14 18 17 16 14 15 16 17 15 15 96 9 B 12 12 10 11 12 13 14 7 B 5 6 7 B 12
NOVEMBER. 7679 10 9779766673230220231121111   4
DECEMBER. 1110111111110110000100000000000 0

JANUARY.. 0000003000000011111111111111101 1
FEBRUARY. 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 4 3 1 1 1 2 1 4 1       1
MARCH.... 1101200111210211317366544477 13 89 3

APRIL.... 10 9 11 8 9 10 7 7 8 8 9 10 9 9 8 7 8 9 9 11 13 13 12 13 9 11 7 10 11 16   10
MAY...... 15 16 13 16 13 13 9 11 16 17 16 IB 15 IB 13 13 16 14 IB IB 17 19 18 15 19 18 18 18 IB 18 17 16
JUNE..... 16 17 19 20 21 17 18 16 IB 17 17 18 17 IT 17 18 16 16 IB 21 19 IT IB 16 15 13 IT 18 16 17   17

JULY..... 16 21 21 IB 22 17 18 20 18 20 21 24 23 21 22 26 26 21 21 21 22 21 22 22 23 21 20 22 22 22 23 21
AUGUST... 24 22 22 16 22 22 24 21 22 24 22 22 21 21 21 20 20 22 IB 18 18 20 18 21 21 21 22 18 20 IB IB 21
SEPTEMBER IB 16 16 16 18 20 19 18 18 16 17 16 IB 16 16 16 14 15 16 14 16 11 12 13 13 14 13 14 13 15   16



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 NWjNEj sec.15, T.21 S. , R.16 E., Emery County, at bridge o
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: May 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: Maximum, 22.0°C on several days during June to August; minimum, freezing point 

days during November to February.

Sediment

OCT. 
01-04 
05-15 
16-31 

NOV. 
01-17 
18-30 

DEC.

10-20

JAN.
01-17

FEB. 
01-09
10-28

MAR.
01-17
18-21

APR.
01-18
19-25
26-30

MAY
01-05
06-18
19-31

JUNE
01-07
08-17
18-19
20-23
24-30

JULY

05-31
AUG.
01-22
23-27
2B-31

SEPT.
01-08
09-10

23-30

WTO. AVG.
TIHE

TONS
PER DAY

OCT.
14.. .

NOV.
14.. .

DEC.
11...

JAN.
15...

FEB.
11...

MAR.
14...

APR.
10...

MAY 
12...

JUNE 
10...

JULY
03...
25...

AUG.
14. .  

SEPT.

loads: Maximum daily, 360,000 tons Aug. 30; minimum daily, 200 tons Nov. 3.

MEAN
DIS­ 

CHARGE

3958 
3472 
38B9

3517 
3974

3807

3651

4739
6056

6039
4192

10090
10620
15080

11680
19330
18650

14000
9021

12100
12520
11770

5221

4579
3658
4312

3399
5125

4341

_

(SI02)

6. 
5.
6.

6. 
6.

5.

7.

6.
5.

5.
6.

7.
7.
9.

11
11
9.

8.
8.

10
9.
9.

7.

6.
5.
7.

5.
4.

6.

7.

2 
7 
0

4
7

7

1

1
9

1
1

2
4
1

0

3
6

2
0

9

0
7
6

6
8

2

8

CAL-

(CA)

83 
80 
74

94 
81

71

73

71
69

72
76

69
56
44

4B
51
44

42
51
68
51
61

56

77
75
145

80
75

77

63

SGDIU1 
PLUS 

HAG- PO- PO­ 
NE- TAS- TAS- BICAR- CAR-

(MG) (NA) IK) (NAtKI IHC03) (C03)

42
42 
39

29 
36

35

33

36
33

32
36

30
28
19

24
20
16

17
20
32
22
22

24

33
35
41

41
34

36

28

104 216 0 
103 217 0 
84 215 0

93 220 0 
78 210 0

76 204 0
""

74 212 0

75 198 0

 
 

   
   
   

-.
 

 

   
   
._   -
   
 

_

   
-_ _.

 

   

II

 

16 211 0
16 228 0

3 215 0
2 202 0
1 181 0

7 189 0
5 183 0
1 158 0

4 46 0
3610
3 46 0
4 65 0
6 75 0

0 171 0 
9 174 0

8 207 0
5 210 0
3 203 0

5 214 0
0 220 0 
6 238 0

18 214 0

63 193 0

--

3620

3710

4150

3B80

5720

5750

11100

19600

9550

9690
4460

4590

144

6

6

6

6

6

5

8

B

9
6

4

.0

.5

.6

.7

.1

.8

.3

t5

.6

.0

.6

1170

75

72

72

66

67

69

68

43

52
71

73

513

ANALYSES JF
(DISCHARGE

43

39

30

34

32

35

31

21

19
35

33

1170 3580 0

ADDITIONAL SAMPLES
AT TIME OF SAMPLING

98 2.7

90 2.5

79 2.2

75 2.5

69 2.0

78 2.7

69 2.9

38 l.B

42 2.5
33 2.9

86 3.2

)

226 0

220 0

216 0

204 0

200 0

211 0

211 0

152 0

183 0
218 0

196 0

230 0

r. 3.

IS04)

369 
354 
294

330 
295

267
302

251
24B

257

270
285

230
170
98

116
113
92

104
141
272
146
188

133 
167

318
310
505

300
280 
322
302 
298

209

253

3890

332

292

260

246

252

272

242

122

128
237

302

328

CHLO-

(CL)
(MG/L)

32 
35 
32

22
31

29
32

29
28

29

30
29

27
20
13

16
14
12

13
17
42
18
18

15 
19

29
30
28

31
35
36
32 
32

23

27

426

35

30

28

26

28

32

22

13

14
25

25

32



GREEN RIVER BASIN 

09315000 GREEN RIVER AT GREEN RIVER, UTAH Continued

Period of record:
Dissolved solids: Maximum, 3,440 mg/1 Dec. 1-3, 1967; minimum, 194 mg/1 June 21-30, 1933.
Hardness: Maximum, 1,880 mg/1 Dec. 1-3, 1967; minimum, 128 mg/1 June 21-30, 1933.
Specific conductance (1941-69): Maximum daily, 3,250 micromhos Dec. 1, 1967; minimum daily, 272 micromhos

May 13, 1956. 
Water 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, 1936; minimum daily, 20 mg/1 Sept. 27, 1956. 
Sediment loads: Maximum daily, 2,230,000 tons July 11, 1936; minimum daily, 54 tons Sept. 27, 1956. 

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

DIS­ 
SOLVED

FLUC- PHOS- (RESI- 
 UOE NITRATE PHATE DUE AT 
(FJ (NQ3I (P0*l 1BO Cl

OCT. 
01-0* 
05-15 
16-31 

NOV. 
01-17 
18-30 

DEC. 
01-09 
10-20 
21-31 

JAN. 
01-17 
18-31 

FEB. 
01-09 
10-28 

MAR. 
01-17 
IB-21 
22-31 

APR. 
01-18 
19-25 
26-30 

MAY 
01-05 
06-18 
19-31 

JUNE 
01-07 
C8-17 
18-19 
20-23 
24-30 

JULY 
01-0* 
05-31 

AUG. 
01-22 
23-27 
28-31 

SEPT. 
01-08 
09-10 
11-1* 
15-22 
23-30

WTO. AVG. 
TIME 

WTO. AVG. 
TONS 

PER DAY

79*

688

696 
67 C

609 
688

603 
585

631

687 
763

585 
*81 
3*1

357

280 
385 
661 
*01

380 
**7

668 
659

520 

596

DIS- OIS-

SOLIOS SOLIDS 
(TONS (TONS 
PER PER

1.08 8*90

.9* 7220

.95 6610 

.91 7190

.83 6260 

.9* 5*60

.82 59*0 

.80 9050

.86 8070

.93 7780 
1.0* 12200

.80 15900 

.65 13800

,*9 18600

.52 9380 

.90 21600 

.55 13600

.61 6300

.91 8260 

.90 6510

.71 qfcSO 

.81

NON- SO 
CAR- 

HARD- BONATE SO 
NESS HARD- T 
CArMGI NESS RA

3BO 203

3** 168

352 172 
352 1BO

321 15* 
36B 179

316 1*2 
298 139

322 151

338 151 
33* 153

29* 118 
258 92

211 61

210 78 
300 139 
217 82

238 95

328 158 
330 158

271 113 

305 139

DIUM SPECI- 
AD- FIC 
RP- CONO- 
ION UCTANCE 
TIO (MICRO- 

MHOS)

.3 1090

.0 7B*

.2 1010 

.8 98*

.8 885 

.9 990

.8 878 

.8 851

.9 896 

.9 853

.0 986 

.7 1080

.9 839 

.* 700

.0 528

.3 572 

.3 937

.3 588

.* 656

.* 95* 

.3 9*2

.7 981

.1 981

7*6 

.8 8*6

PH 

(UNITS)

7.7 
B.O 
7.8

7.B 
7.8

8.0 
7.9 
8.0

7.7 
7.6

7.8 
8.0

8.0 
8.2 
8.2

7.6 
7.7 
7.7

7.9 
.8 
.7

.9 

.8 

.B 

.9 
7.9

7.9 
7.6

7.7 
7.9 
7.7

7.6 
7.6 
7.7 
7.8 
7.8

7.8 

7.8

ANALYSES Of ADDITIONAL SAMPLES

5.* 

5.3 

5.3 

5.1 

*.2 

1.1 

2.5 

1.3

578

587

606

9070 

9*10

301

316

137

1*3

1.7 835

1.9 880

1.7 813

1.0 *76

1.2 529

8.1 

B.O 

8.0 

8.0 

8.0 

8.0 

7.6 

7.6 

7.9

AUG.
1*... 

SEPT.
2.3 

*.9

155 

1B1

2.1 

2.1

91*

1050

7.* 

8.1



GREEN RIVER BASIN 

09315000 GREEN RIVER AT GREEN RIVER, UTAH Continued

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

4 100 1020 978   900 
5 100 1030 978   900

9 080 1050 95L 869 890

13 020 1000 379 859 962

23 966 1000 1010 336 831

29 966 994 948 831

932 941 506 439 578 

929 886 570 475 572  

926 815 535 553 671

887 761 523 583 718

100 692 467 548   958

130 653 415 621   916

050 531 439 681   935

1010 

990

954

1250

1020

1030

984 
987

 

919 
942

994

1010

917 
917



GREEN RIVER BASIN 

09315000 GREEN RIVER AT GREEN RIVER, UTAH Continued

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

MONTH

NOVEMBER.
DECEMBER.

FEBRUARY. 
MARCH....

JUNE.....

AUGUST...

0000111111111111111112223333      

AVER­ 

AGE

11
6
0

1
*

9
12
18

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 PI PIPET S, SIEVE 

V, VISUAL ACCUMULATION TUBE W. IN DISTILLED WATER)

MATER PARTICLE SIZE
TEM- SUSPENDED METHOD 
PERA- CONCEN- SEDIMENT PERCENT FINER THAN THE SIZE UN MILLIMETERS) INDICATED OF 
TURE DISCHARGE TRATIDN DISCHARGE ANALV- 

DATE TIME I'C) (CFSI (MG/L) I TONS/DAY)'. 002 .00* .008 .016 .031 .062 .12$ .250 .500 1.00 2.00 SIS

OCT

JAN

MAY

J

JUL
JUL 
AUG

15 1969

12......

3......
9......
14......

150

6*5

130
320 
2 3D

0

IB

20

25

3880

19600

6510 
*59D

3*2

228D

721 
901

3580

121000

12700 
11200

--_____ ______

30 41       87 96 1DO       VPWC

22 31   52 -- 9* 100         VPMC

28 38   65   86 90 100       VPMC



GREEN RIVER BASIN 

09315000 GREEN RIVER AT GREEN RIVER, UTAH Continu

1
2
3
4 
5

6
7 
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MEAN

4120 
4030
3970
3710 
3540

3600 
3480 
3480
3460
3370

3130
3400
3370
3620
3740

3880
3940
4090
4120
4150

4090
3970
4060
4030
3910

3880
3800
3600
3680
3740
3290

OCTOBER

MEAN 
CONC EN-

100
270

240

115 
122
137
135

133
116
123
166
134

103
96
96
95
100

102
107
84
92
63

59
71
66
56
53
59

12000
13600

11900

1080 
1150
1280
1230

1120
1060
1120
1620
1350

1080
1020
1060
1060
1120

1130
1150
921

1000
665

618
728
642
556
535
524

MEAN

(CFS)

3350
3370

3100

3540 
3540
3710
3680

3400
3650
3770
3710
3680

3650
3740
3850
3940
4030

3970
3710
3910
39*0
4180

4090
4120
4120
4030
3770
 

NOVEMBER

MEAN 
CONCEN-

(MG/L) 

45
44
22

31

34 
36 
49
53
78

58
52
48
57
58

57
62
71
66
50

49
49
54
43
67

74
160
172
174
79
 

(TONS)

398
200 
?53
259

302 
344 
468
531
775

532
512
489
571
576

562
626
738
702
544

525
491
570
457
756

817
1780
1910
1890
304
 

MEAN

(CFS) 

3430
3510
3650 
3600
3460

3000 
3160 
3460
3820
3940

4000
4120
3910
4090
3880

3740
3480
3680
3540
3480

3510
2970
1700
1640
2070

2340
3210
3600
3800
3800
3700

DECEMBER

MEAN 
CONCF.N-

(WG/L> 

77
76
84 
95
93 

95
158 
277
271
175

143
109
77
46
48

49
67

113
111
156

45
44
45

141
137

140
252
442
420
177
45

LOAD
(TONS) 

713
720
828 
923
869

770 
1350 
2590
2800
1860

1540
1210
813
508
503

495
630

1120
1060
1470

426
353
207
624
766

885
2180
4300
4310
1820
450

TOTAL 116250

DAY

1
2
3
4
5

6
7
8
9

10

11 
12 
13
14 
15

16
17

19
20

21
22
23 
24
25

26
27
28
29
30
31 

TOTAL

MEAN
DISCHARGE 

(CFS)

3600
3500
3500
3500
3500

3500
3500
3500
3500
3500

3500 
3500 
3500
3700 
3850

4330
4590
4890 
4950
4820

5300
5830
5750 
5970
6390

6390
5930
5680
5970
6200
6120 

142260

"EAN 
CONCEN­
TRATION 
(MG/L)

50
47
44
42
40

37
114
163
148
41

47 
34 
65
60 

306

157
205
179 
212
256

53t
490 
555
362
364

348
350
288
259
295
335

(TONS)

486
444
416
397
378

350
1080
1540
1400
387

444 
321 
614
599 

3180

1840
2540
2360 
2830
3330

7670
7710
8620 
5640
6280

6COO
5600
4420
4170
4940
5540 

91726

MEAN

(CFS)

5720
4660
4150
4560
4660

4 30
4 70
4 60
5 40
5 70

5750 
5610 
5680
5540 
5540

5830
5610
5580 
6050
5830

5900
6160 
6310
6620
6510

6430
7030
7110
 
 

157710

MEAN 
CONCEN-

(MG/L)

117
116
120
101
87

86
71
145
144
158

149

190

182
166

244
242

237
329 
325
325
397

410
654
665
 
 

(TONS)

1810
1460
1340
1240
1090

1030
819

1820
2150
2550

2260

2840

2860
2510

3990
3810

3780
5470 
5540
5810
6980

7120
12400
12800
 
 

MEAN

(CFS)

6860
6470
6160
5750
6200

6200
6120
6160
6200
6080

5830

5750

5790
5440

4120
3800

4060
4990

6200
6510

6310
6050
5900
5680
5610

MEAN
CONCEN-

(MG/L)

415
407
234
239
241

245
245
137
164
165

187 
190 
218
255 
246

241
241
387 
881
884

858
2050

2460
2440

2030
2180
2200
4200
4080

LOAD 
(TONS)

7690
7110
3890
3710
4030

4100
4050
2280
2750
2710

3010 
2990 
3470
3990 
3820

3770
3540
5010 
9800
9070

9410
27600

41200
42900

34600
35600
35000
6*400
61800

546600



GREEN RIVER BASIN

09315000 GREEN RIVER AT GREEN RIVER, UTAH Continued 

DAILY SUSPENDED SEDIMENT, MATER YEAR OCTOBER 1968 TD SEPTEMBER 1969

2 
3 
4 
5

7 
8

10

11 
12 
13 
14

16 
17

19
20

21 
22 
23 
24

28 
29

31 

TOTAL

2 
3 
4

6

8 
9

11
12 
13
14 
15

16
17 
18 
19 
20

21 
22 
23

25 

26

28 
29

31 

TOTAL

TOTAL 
TOTAL

MEAN

8290 
9990 
9910 
9380

10600 
10500

11200

12100 
11400 
9470 
8850

10400 
10700

11400 
11500

10100 
8940 
9420 
10200

15200

331450 

MEAN

10200 
9550 
8640

7360

6780 
6390

6010
5790 
5330 
5060 
4820

5120

5020 
5060 
4990

4690 
4690 
4590

4530 

4590

4180 
3970

3460 

180180

DISCHARGE 
LOAD FOR

MEAN 
CONCEN-

5910 
5780 
4870 
4590

4050 
2910

3200

1870 
1790 
1780 
1230

1250 
1490

1070 
107C

1060 
1440 
1990 
1880

1920

JULY

MEAN
CONCEN-

1100 
797 
489

309

267 
594

601 
1390 
1160 
1010

1200

1140 
1160 
1110

940
940 
888

888

709 
625

439

FOR YEAR 1 
YEAR I TONS 1

132000 
156000 
130000 
116000

11600D 
82500

96800

61100 
55100 
45500 
29400

35100 
43100

32900 
33200

28900 
34800 
50600 
51800

92200

78800

2222300

30300 
20600 
11400

6140

4890 
10200

9400 
20000 
15800 
13100

16600

15500 
15800 
15000

11900 
11900

11000

8000 
670D

4100 

383210 

CFS-DAYSI

MEAN

10800 
10800 
11200 
14300

18000 
18500

19900

20200 
19500 
19500 
19000

20500 
20500

18800 
19000

18700 
19600 
19000 
19600

18600

17500 
17800

18300 

552200

MEAN

3650 
4180 
4560

5120

5120 
4890

492D 
495D 
4690 
4890

4690

4920 
4300 
4120

4270 
3970

3480

3740 
3570

4330 

136280

MEAN 
CONCEN-

1390 
1280 
1250 
1450

1770 
2370

2060

2040 
1900 
1430 
1390

138C 
1240

1820 
1520

1640 
1050 
1040 
1380

608

982 
585

587

AUGUST

MEAN 
CONCEN-

(MG/LI

497 
709 
877

1200

1200 
1050

1080
1080 
1090 
1330 
1740

1330 
2180 
752 
1600

1800 
1290

529

10000 
13300

100DO

40500 
37300 
37800 
56000

86000 
118000

111000

111000 
100000 
75300 
71300

76400 
68600

92400 
78000

82800 
55600 
53400 
73000

46400 
28100

29000 

2197200

4900 
8000 

10800

16600

16600 
13900

14300
14300 
14600 
16800 
23000

16800 
29000 
8730 

17800

20800 
13800

497D

101000 
128000

117000 

1074890

MEAN

(CFSI

16800 
14800 
13200 
12500

10600 
10300

9470

9690 
9290 
9070 
8380

7860 
8120

13300 
12900

13100 
12700 
11400 
11200

13100 
13000

344910

MEAN

(CFSI

3030 
3050 
3320

3400

4210 
4990

5860

4890 
4820 
4300

4210 
3800 
3510 
3540

3970 
4090 
433D

4210 

3940

4490 
4270

124000

MEAN 
CONCEN-

(MG/LI

662 
615 
534
538

460 
652

470

2B5 
480 
688 
741

1660 
1820

3620 
1020

1080 
1010 
1570 
5000

2560 
2550

SEPTEMBER

MEAN 
CONCEN-

(MG/LI

820 
463 
515

493

816 
1030

12900

3420 
3400 
3530

2680 
1950 
1930 
1940

4380 
5250 
821

1980 

1790

278 
277

-

(TONS!

30000 
24600 
19000 
18200

13200 
19100

12000

7*60 
12000 
16800 
16BOO

35200 
39900

130000 
35500

38200 
34600 
48300 

151000

90 5 DO 
89500

1347960

(TONS)

6710 
3810 
4620

4530

9280 
13900

204000

45200 
44200 
41000

30500 
20000 
18300 
18500

46900 
58000 
9600

22500 

19000

3370 
3190

849560

2480650 
8979445



GREEN RIVER BASIN 
09328500 SAN RAFAEL RIVER NEAR GREEN RIVER, UTAH

LOCATION.  Lat 38"52 1 20", long 110°22'20", in NEiSWj sec, 27, T.22 S. , R.14 E. , Emery County, at gaging station

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:
Dissolved solids: Maximum, 4,320 mg/1 Dec. 1-3; minimum, 614 mg/1 May 11-17. 
Hardness: Maximum, 1,620 mg/1 Dec. 1-3; minimum, 322 mg/1 May 11-17.
Specific conductance: Maximum daily, 4,650 micromhos Dec. 6; minimum daily, 773 micromhos May 15. 
Water temperatures: Maximum, 29.0°C Aug. 24, 25; minimum, freezing point on many days during November to 

ruary.
CHEM

MEAN 
DIS- SILICA

OCT. 
01-1* 
15-31 

NOV. 
01-11 
12-15 
16... 
17... 
18... 
19-21 
22... 
23-26 
27-28

DEC. 
01-03 
0*... 
05-13 
14-17 
18-23 
24-31 

JAN. 
01-15 
16-20 
21-27 
28-31 

FEB. 
01-28 

WAR. 
01-19 
20-21 
22-28 
29-31 

APR. 
01-07 
08-12 
13-U 
15-22 
23... 
2*- 30 

MAY 
01-07 
08... 
09-10 
11-17 
18-22

JUNE 
01-05 
06-13 
14-23 
24-25 
26-30 

JULY 
01-04 
05-11 
12-26 
27-31 

AUG. 
01-17 
18-20 
21-28 
29-31 

SEPT. 
01-09 
10-13 
14-21 
22... 
23-30 

MTO. AVG. 
TIME

TONS 
PER DAY

NOV.

JAN. 
23...

APR.

JULY 
11... 

AUC. 
12...

120 
61

54 
45 
45 
45 
45 
45 
43 
39 
34

29 
31 
44 
40 
35 
38

43 
62 
69 
48

52

99 
195 
258 

90

114 
223 
138 
134 
598 
335

389 
1000 

684 
744 
586

811 
473 
473 
871 
387

220
137 
107 

87

68

94 
661

116 
210 

88 
159 
60

"

468

A103 

AB2

7.1 
6.0

6.8 
6.1 
7.1 
3.9 
8.9 
.9 

7.8 
4.0 
6.4

9.8 
7.8 

10 
7.7 

11 
10

7.4 
6.4 
5.7 
6.2

7.7

8.4 
8.1 
7.2 
7.3

5.5
6.0 
4.8 
4.4 
5.6 
4.1

6.5 
8.0 
5.9 
5.8 
5.7

6.2 
6.6 
8.0 

15 
6.8

6.7 
7.1 
9.0 
7.1

7.2

8.7 
10

9.B 
9.7 
9.2 
7.3 
7.4 
7.1

3.4

8.1

6.1 

6.1

CAL­ 

CIUM

216 
228

216 
229 
190 
232 
216 
216 
200 
220 
236

315 
253 
232 
240 
255 
253

224
1B4 
ISO 
220

192

198 
IBS 
212 
200

180 
104 
160 
144 
110 
90

90 
146 

B4 
71 
71

78 
90 

124 
166 
106

106 
147 
168 
174

224

232 
236

257 
289 
248 
176 
212 
134

65

208

160 

184

MAG­ 
NE­ 

SIUM

liu 
185

197 
95 

215 
63 

199 
54 

201 
51 
81

204 
92 

266 
137 
182 
165

158 
136 
146 
199

148

141 
72 

139 
122

134 
95 

119 
97 
75 
53

58 
71 
54 
35 
40 
35

50 
57 
75 
49 
71

79 
125 
118 
135

153

129 
79

102 
102 
131 

88 
163 

85

42 
ANALYSES

131

144 

175

SODIUM 
PLUS 

PO- PO- 
TAS- TAS- 

SODIUM SIUM SIUM

460 
457

642 
503 
648 
331 
607 
270 
534 
232 
374

589 
425 
521

460 
376 
410 
654

351

206 
487 
415

57 
255

128 
93

84 
270 
105 
66
68
88

84 
109 
167 
131 
140

160 
312 
294 
340

351 
440 
370 
223

414 
322 
402 
276 
512 
213

344

104 
OF ADDITIONAL SAMPLES

305 6.0

353 7.5   

388 10

BICAR- CAR­ 
BONATE BONATE SULFATE 
(HC03I (C03I (S04I

274
300

278 
108 
120 

88 
170 
60 

184 
68 
96

170 
84 

219

313 
259 
289 
311

278

226 
266 
263

274
300

278 
266

243 
240 
228 
222 
238 
242

261 
283 
280 
227 
274

210 
254 
248 
255

246 
268 
252 
227

232 
222 
206 
232 
231 
254

255 

124

285 

308 

303 

252 

203

1870 
1930

2350 
1850 
2490 
1390 
2420 
1240 
2170 
1140 
1560

2560 
1770 
2280

1810 
1500 
1580 
2360

1500

945 
I BOO 
1560

500 
1100

570 
385

405 
964 
430 
25* 
263 
288

33 
42 
69 
65 
58

70 
124 
1240 
1410

1620 
1910 
1580 
1130

1650 
1550 
1740 
1130 
2010 

878

D 1420

a 428

0 2200 

0 1460 

0 1380 

0 1550 

0 1710

CHLO­ 

RIDE 
(CLl

49 
48

51 
28 
55 
28 
15 
14 
54 
16 
25

72 
20 
64

50 
45 
42 
57

45

32
48 
44

21
38

27 
18

20 
30 
17 
13 
14 
14

16 
18 
24 
22 
20

26 
42 
36 
37

46 
48 
44 
26

38 
32 
38 
24 
22 
27

39 

13

50 

38 

40 

36 

50

A DISCHARGE AT TIME OF SAMPLING.



GREEN RIVER BASIN 13 

09328500 SAN RAFAEL RIVER NEAR GREEN RIVER, UTAH Continued

Period of record:
Dissolved solids: Maximum, 6,430 mg/1 May 22-25, 1967; minimum, 487 mg/1 June 21-30, 1957.
Hardness: Maximum, 2,280 mg/1 July 11, 13-18, 1954; minimum, 298 mg/1 June 21-30, 1957.
Specific conductance: Maximum daily, 7,230 micromhos July 15, 1954; minimum daily, 689 micromhos June 29,

1957. 
Water temperatures: Maximum (1949, 1950-61, 1965-69), 35.0°C July 11, 1954; minimum (1949, 1950-61, 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. Daily water temperatures are usually taken 
earlier in the day than those reported as "maximum observed during water year."

DATE
OCT.
01-14
15-31

NOV.
Ol-tt 
12-15

17...
IB...
19-21
22...
23-26
27-28

DEC.
01-03
04...
05-13
14-17
IB-23
24-31

JAN.
01-15
16-20
21-27
28-31

FEB.
01-28

MAR.
01-19
20-21
22-28
29-31

APR.

08-12
13-1*
15-22
23...

NAY
01-07

09-10
tl-17

23-31
JUNE
01-05
06-13
14-23
24-25
26-30

JULY

05-11
12-26
27-31

AUG.
01-17
18-20
21-28
29-31

SEPT.

10-13
14-21
22...
23-30

HTO. AVG.
TIME

MTO. AVG.
TONS 

PER DAY

NOV.
26... 

JAN.
23...

APR.
09...

JULY
11...

AUG.
12...

FLUO-
RIOE NITRATE

(Fl (N03I
IMG/LI (MG/LI

   
   

_

 
»    
  ..
__ -_
   
   

   
   
   
_  __
   
 

 
  ._
 

   

   
   
   
 

   
_  »
   
   

 

   
   

   

   
   
   
  _ __
   

   
   
      -

   
   
_     
   

   
   
-_
« - 
   

 

DIS­ 

SOLVED
SOLIDS
(RESI­
DUE AT
180 Cl
(KG/ 1 1

3280

212

175
355
174
237

4320
2710

2760
3400
3200

2970
2430
2550

2650

2690
1670
3040
2660

1030
2100
1780
1220

897
614

676

739
921

1370

1170

2230
2240

3320
2800
1990

2460
2760
1840
3110
1600

2410

01 S-
SOLVEO
SOU OS
(TONS

AC-FT)

.00

2.84

2.49
4.43
2.34
3.17

5.21
3.55

3.50
4.11
4.11

3.22
3.41

3.60

3.66
2.27
4.13
3.62

2.86
2.42
1.66

1.22
.84

.92

1.01
1.25
1.67

1.44

2.72
2.71

4.52
3.81
2.71

3.35
3.75
2.48
4.23

3.01

DIS­

SOLVED
SOLIDS
(TONS

DAY)

5*0

258

213
412
183
218

338
227

298
321
328

407
475

372

719
879

2120
646

782
644

1970

1660
1230

1170

1620
1180
1750

1220

825
647

1910
711

3550

1400
656
790
504

_

ANALYSES OF AOOITIONAL

.7 3.0

1.3 3.4

.4 1.7

.4 .4

 

3590

2500

2920

4.53

3.14

3.97

359

459

646

HARD­
NESS

("G/LI

1330

840

760
1320
760
925

1620
1010

1160
1380
1310

1020
1050

1090

1080
765

1100
1000

1000

890
760
582

430
322

326

400
460
620

555

880
905

1320
1110

915

1140
1160

BOO
1200

992

SAMPLES

1420

1060

1180

NON-
CAR­

BONATE
HARD-

ING/LI

1080

768

711
1170
704

8560

1490
941

997
1170
1100

BOB
813

1110

B62

822
580
BB2
784

775

644
520
354

243
140

127

186
228
390

330

672
702

1100
903
729

958
991
610

1010

825

1186

807

1010

SODIUM
AD­

SORP­
TION

5.4

5.0

4.3
6.4
3.7
5.3

6.4
5.9

4.7
5.1
5.6

5.B
5.1
5.5
7.7

4.6

5.3
3.2
6.4
5.7

5.1
1.0
3.7
3.8
2.3

1.7

2.2
1.6

2.1

1.8
2.2
2.9

2.6

4.6
4.3

5.3
4.8
3.2

4.1
5.1
4.2
6.4

4.6

5.5

4.1

4.9

SPECI­
FIC

COND­
UCTANCE

MHOSI

3590

2480

2090
3630
2050
2660

4420
3110

3060
3610
3450

3210
2750
2890 
3880

2890

3010
2020
3450
3060

2820
1320
2410
2110
1570

1150

1200
836

931

1010
1220
1680

1490

2500
2520

3580
3050
2290

2700
2970
2160
3310
1880

2680

3760

2800

3120

PH

(UNITS!

7.8
7.8

8.1
7.6
7.8
7.5
7.8
7.3
7.9
7.4
7.7
7.9

8.0
B.O
8.1
8.0
8.0
8.1

B.I
8.2
8.2
8.2

8.0

8.1
7.8
8.0
8.0

7.9
8.1
7.8
8.0
7.9
8.0

7.9
7.9
7.9
8.0
7.9
8.0

7.2
7.2
7.3
7,4
7.5

7.5
7.8
7,8
7.8

7.8
7.8
7.8
7.8

.8

.8

.9

.9

.6

.8

7,9

7.9

7.7

7.9

7.8

7.8



GREEN RIVER BASIN 

09328SOO SAN RAFAEL RIVER NEAR GREEN RIVER, UTAH Continued

SPECIFIC CONDUCTANCE (MICROMHOS AT 2S°C), WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 
(ONCE-DAILY MEASUREMENT)

AY

1
2

4 
5

6
7

9
10

12

14

16 
17

20

21 
22

25 

27

31 

VG

OCT NOV DEC

3480 3540 3110

3510 4010

3480   3510

2840 2480

2480 3330

3510 3630 3700

1520   3050 

3500   3600

JAN FEB MAR APR HAY JUN JUL AUG SEP

3130 2710 3050 1400 868 1270 2330   2860

3100 2900 3290 2430 801   2650 2950 3070

2970       3010 2630



GREEN RIVER BASIN 

09328500 SAN RAFAEL RIVER NEAR GREEN RIVER, UTAH Continued

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

OCTOBER..
NOVEMBER. 
DECEMBER.

JANUARY.. 
FEBKUARY.

APRIL....
MAY......

AUGUST... 
SEPTEMBER

  000

0000 
0000

13 1* 13 16
13 12 11 13

23 _-   26 

21 21 21  

0 0      

00000 
00000

13   9 9 1*
14 12 15 11 13

20 13 23 21 20

0 0

0 3 
0 0

17  
16 18

  20

0000

000   

0000

18 17 15 12
16 17 16 14

19   20 19

0

0 
0

16
17

19

0 0

0 0 
0 0

18 17
15 17

17 16

0000

0000

1* 15    
17 19 22 16

      14

000000  

0000000

20   13 1* 11 1* 17
18     19 20   19

1* 14 14 18   14 16

0 0

13  

20  

18 19

AVER-

10

0

0 
0

1*
16

II



138 DIRTY DEVIL RIVER BASIN

09330230 FRE1IONT RIVER NEAR CAINEVILLE, UTAH 

LOCATION. Lat 38°16'40", long 111°04'00", in NE^NEj sec. 20, T.29 S. , R.8 E. , Wayne County, at gaging station

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/1 June 11.

Period of record:
Water temperatures (1967-68): Maximum, 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)

DAY
AVER- 

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

OCTOBER..                                                              
NOVEMBER.                                                              
DECEMBER.                                                              

JANUARY..                                             -,-                
FEBRUARY.                                                              

APRIL....   13 10   16 13 13 10 19 15 9 12 16 10 9   14 13   16 19 16 21 11 11 8   7 12 11   13
MAY...... 15 13   12 13 15   18 21 18 21 13 17 21 20 17 25 19 10 11 14 18 15 9 10 10 21 24 18 21 15 16
JUNE..... 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.....   ~                             23     21             29     --  
AUGUST...                       24                                     23
SEPTEMBER                 20         20                               19  

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(METHODS IF ANALYSIS: 8, BOTTOM WITHDRAWAL TU8E; C. CHEMICALLY DISPERSED: N, IN NATIVE WATER: P, PIPETi Si SIEVE: 

V, VISUAL ACCUMULATION TUBE; V, IN DISTILLED HATER)

WATER PARTICLE SIZE
TEN- SUSPENDED METHOD
PERA- CDNCEN- SEDIMENT PERCENT FINER THAN THE SIZE (IN >ILLIMETERSI INDICATED OF 
TURE DISCHARGE TRAT ION DISCHARGE ANALY-

OCT 14, 1968 1300 16 47 34 4.3
NUV 18...... 1115 4 80 271 59 11 13     -- 3S 66 96 100   -- VPMC
DEC 23...... 1355 0 54 256 37 9 13   --   40 70 97 100     VPMC
JAN 23, 1969 1150 4 98 461 122 8 11   22   37 67 9* 100     VPMC
JAN 27...... 1035 6 123 1720 571 15 19       48 77 98 100     VPMC

FES 18...... 1245 6 85 391 90 10 15       49 75 98 100     VPMC
MAR 17...... 143011 92 819 203 47 65   84   89 96 100       VPWC
APR 22...... 170022 46 277 34 8 9 ----- 35 9C 100 --     VPMC
MAY 21...... 143023 84 4500 1020 7 9 -- 1* ~ 31 79 99 100     VPMC
JUN 17...... 125014 243 126000 82700 20 28   . 42   77 97 100       VPNC

JUL 17...... 134528 28 553 42 46   U   57 93 99 100     VPMC
JUL 20...... 082021 121 232000 75800 23 29   56   78 94 100       VPMC
AUG 12...... 142020 84 13700 3110 48 69   92   95 97 100       VPMC
SEP 9...... 144523 65 9670 1700 5* 67   77   89 98 100       VPWC

PARTICLE-SIZE DISTRIBUTION OF SURFACE BED MATERIAL, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(METHOD OF ANALYSIS: H, HYDROMETER; 0, OPTICAL ANALYZER; S, SIEVE: V, VISUAL ACCUMULATION TUBE!

ATER NUMBER PARTICLE SIZE  ,,.._-
EM- OF NETHOO
ERA- SAM- PERCENT FINER THAN THE SIZE (IN MILLIMETERS! INDICATED OF
URE PLING DISCHARGE »NA!Y-

FE8 18, 1969 1245 6 85 14 15 26 3* 37 43 S3 IS 95 -- SV
APR 22...... 1700 22 46 --39 15 19 22 28 39 59 97   SV
JUL 17...... 1345 28 28 2 5 10 15 19 22 30 44 68 100   SV
SEP 9...... 1445 23 65   4 13 20 24 26 31 42 64 9*   SV



DIRTY DEVIL RIVER BASIN 

09330230 FREHONT RIVER NEAR CAINEVILLE, UTAH Continued

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
1*
15

16
17
18
19
20

21
22
23
2*
25

26
27
28
29
30
31

TOTAL

DAY 

1
2
3
4
5

6
7
8
9

11
12
13
1*
15

16
17
18
19
20

22 
23
24
25

26
27
28
29
30
31

MEAN

(CFSI

51
49
49
52
49

51
49
49
49
51

51
49
48
48
51

57
54
52
57
58

57
56
54
54
54

54
56
58
61
62
58

1648

MEAN 
DISCHARGE

(CFSI 

92
93
94
95
98

100
96
90
85

70
72
76
95

109

105
100
98

103
111

111 
101
85
96

107
121
101
90
74
70

OCTOBER

MEAN
CDNCEN-

(MG/LI (TONS)

185 25
140 18
85 11

122 17
134 18

146 20
106 14
110 15
114 15
96 13

79 11
78 10
52 6.7
46 6.0
67 9.2

293 45
170 25
131 IB
171 26
146 23

120 18
100 15
116 17
96 14
92 13

88 13
150 23
129 20
108 18
75 13
127 20

529.9

JANUARY

MEAN
CONCEN-

(MG/L 1 (TONSI 

326 81
382 96
437
1300
2460

4730 1
2930
1130
441

880
1770
637
630
623

523
423
625
848
944

848 
522
849

1140

1430
1720
643
859

11
33
51

80
59
75
01

66
44
31
62
83

48
14
65
36
83

54 
42
95
95

1
6
7
0

296 5
988 18

MEAN

(CFS)

69
75
75
7T
69

71
1
1
2
2

1
4
9
9
80

80
79
80
79
77

74
69
65
61
58

58
58
61
61
58
 

2123

MEAN

66
75
84
87
75

85
94
84
88
90

90
90
92
88
90

88
87
87
90
87

87 
88 
87
87
88

94
90
87
 
--
 

NOVEMBER

MEAN
CONCEN-

(MG/LI

363
599
516
432
365

298
295
196
288
267

193
224
291
292
292

313
334
296
264
302

340
392
376
260
376

268
214
295
376
457
~

~

FEBRUARY

MEAN
CONC EN-

1680
656
252
345
609

457
347
398
789 
730

671
450
427
358
371

322
272
378
352
338

324 
462 
380
299
360

460
769
354
 
  -
 

(TONS)

68
121
104
90
68

57
57
38
56
52

37
45
62
62
63

68
71
64
56
63

68
73
66
43
59

42
34
49
62
72
~

1870

299
133
57
81

123

105
88
90

187
177 

163
109
106
85
90

76
64
89
86
79

76 
11D 
89
70
86

117
187
83
 
«
 

MEAN

(CFSI

50
50
62
65
60

55
55
67
71
75

80
74
7
4
3

2
2
2
1
1

0
0
4
7

60

70
80
90
95
94
92

2068

MEAN

90
87
88
92

100

92
88
85
87
92 

94
85
92
88
87

90
98
101
105
103

100 
101 
105
94
90

96
101
105
105
101
100

DECEMBER

MEAN
CONCEN-

(MG/LI

539
555
296
8B5
756

627
1130
869
608
114

551
295
498
701
903

1110
198
286
373
379

337
295
258
113
298

482
331
325
37*
252
289

 

MARCH

MEAN
CONCEN-

279
268
258
363
468

311
429
506
583
66" 

275
290
674
423
386

776
874
872

1370
1080

788 
497 
727
615
719

485
694
460
643
676
635

(TONS)

73
75
50

155
122

93
168
157
11T
23

119
59
90

121
154

186
33
48
61
62

55
40
8
7
8

1
1
9
6
4
2

2637

68
63
61
90

126

77
102
116
137
164 

70
67
167
100
91

189
231
238
388
300

21 
13 
20
15
17

126
189
130
182
184
171



DIRTY DEVIL RIVER BASIN 

09330230 FREBONT RIVER NEAR CAINEVILLE, UTAH Contil

APRIL

MEAN
MEAN CONCEri -

DISCHARGE TRATION LCAD

1 1
2
3
4
5

6
7
g
9
10

11
12
3
4
5

6
7
8
9
0

!
2
3
4
5

t
7
8
9
0

0 582 157
2 52
D 40
7 34<

) 131
99
81

2 281 62

2 320 71
9 23
7 18
9 17
2 17

49
39
37

) 35

8 159 29
7 11
5 12
4 14

' 20
. 22
> 25

2 175 29

2 170 28
2 16
2 15
9 13

. 27
1 26

21
6 107 16

8 196 25
8 37
5 29
2 27

43
. 36
L 31

1 273 30

7 199 20
6 20
7 20
6 14
6 23

1

TAL 1873

JULY

MEAN

1 20
) 20
5 14
'. 23
-

1271

MEAN CONCEN-

»Y ICFS) (KG/L) (TONS)

1 26 13
2 25 11
3 24 9
423 B
52* 9

6 27 15
7 28 17
8 28 17

10 30 23

11 28 17
12 2B 195
13 41 385
14 32 99
15 30 75

16 29 65
17 28 55
IB 56 697
19 43 2090

9>
7.
6.
5.
6.

11
13
13
13 
19

13
469
536
86
61

51
42

) 1420
) 11400

20 99 129000 48100

21 32 6200 536
22 31 84
23 31 84
24 32 97

J 71
3 71
> 84

25 35 1430 135

26 36 1580 154
27 36 158 ) 154
28 34 1250 115 
29 39 1710 180
30 41 1940 215
31 41 2060 244

TAL 1065 64240.3

MEAN
DISCHARGE

33
33
34
37
39

2
3
4
8
1

42
41
43
42
43

47
47
49
67
80

87
75
68
71
75

85
88
79
74
64
65

1746

MEAN

(CFSI

43
107
45
54
56

58
49
48

46

46
80
65
58
53

52
58
53
53
53

53
49
47
47
47

47
47
59

50
47

1745

MAY

MEAN
CONCEN­
TRATION

291
117
US
119
252

558
738
918

3250
366

276
310
465
29i
684

309
429
1000
5790
6880

5100
3400
3750
2200
2600

3920
3600
2500
2120
1610
1200

 

AUGUST

MEAN
CONCEN-

IMG/LI

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
400

3990

25000
1100

"

LOAD

26
10
11
12
27

63
106
13*
421
41

31
3*
54
3*
79

39
5*

132
1050
1490

1200
683
688
422
526

900
855
533
42*
278
211

10573

(TONS)

249
26900

535
600
620

700
399
360
360 
315

315
7260
2280
355
235

220
355
229
215
200

186
132
102
89
76

63
51

1100

3380
140

110121

MEAN
DISCHARGE

54
53
8
2
0

0
0
9
8
*

3*
35
36
35
41

48
135
60
35
32

30
29
28
63
*2

34
30
26
24
24
 

1299

MEAN

ICFSI

46
46
45
45
45

*5
*5
109

1**

100
60
50
*5
45

45
45
45
45
45

45
45
*5
45
45

45
45
45 
*5
45
 

1622

JUNE

MEAN
CONCEN­
TRATION

658
596
444
315
116

166
177
128
79
52

39
48
60
84

276

792
78300
4800
1400
400

298
14*
140

26500
2100

1000
238
176
97

115
 

 

SEPTEMBER

MEAN
CONCEN-

IKG/U

1000
900
BOO
700
600

500
400

4BOOO

83300

38000
2470
1410
530
510

490
470
450
430
410

390
370
350
330
310

290
270
250 
220
190
 

 

TAL LCAD FOR YEAR (TONS!

LOAD
(TONS! 

96
85
58
36
13

IB
19
13
8.1
4.8

3.6
4.5
5.8
7.9

31

103
43500

778
132
35

24
11
11

5950
238

92
19
12
6.3
7.5
 

51322.5

[TONS)

124
112
97
85
73

61
49

35300

105000

10300
400
190
64
62

59
57
55
52
50

47
45
42
40
38

35
33
30 
27
23
 

155450

234B* 
41*518.7



SAN JUAN RIVER BASIN

09346400 SAN JUAN RIVER NEAR CARRACAS, COLO. 

LOCATION. Lat 37°00'47", long 107°18'39", in SEjSWj sec.17, T.32 N. , R.4 W. , Archuleta

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 TO SEPTEMBER 1969

DATE 

JULY
08...

AUG.
04...
SEP.
09...

TIKE

08CC

1015

1535

DIS­
CHARGE

852

8CO

46C

SIL ICA
( S I C2 )

n
18

18

DIS­ 
SOLVED
CAL­
CIUM
(CA)

17

22

27

OIS- 
SCLVED
MAG­
NE­
SIUM SCDIUM
(MG) (NA)

3.1 6.7

4.6 9.7

9.2 16

PO-
TAS- BICAR-
SIUM BONATE
(K) (HC03)

1.3 60

2.2 62

3.D 112

CAR-
BCNATE SULFATE
(CC3) (504)

0 18

0 30

C 54

CHLO­
RIDE
(CD

1.

1.

JULY
08...

AUG.
04...

SEP.
p?...

DATE

JULY
08...

AUG.
04...

SEP.
09...

DIS­ 

SOLVED 
FLUO-

RIOE 
(F)

 

 

.3

TIME

C8CC

1015

1535

DIS­ 

SOLVED 
SOLIDS

(N03) 180 C)

.1 75

.6 122

.1 160

FIELD 
SPECI­

FIC
CDND-

DIS- UCTANCE
CHARGE (PICRO- 
(CFSI MHDSI

852 135

800 190

46C 242

01 -
SOL ED 
SOL OS

TUFN S) (CAiMG)

94 50

128 73

184 101

FIELD
PH TEMPER­

ATURE
(UNITS) (OEG Cl

15.0

8.2 19.0

8.2 19. C

NON- SODIUM SPECI- 
CAR- AD- FIC

NESS RATIO (MICRO-

1 .4 140

6 .5 180

9 .7 31 4

CHEM- COLI-

SOLVED OXYGEN (CCL.
OXYGEN DEMAND PER

6.4 .6 <10

6.2 ~ <10

5.5   <10

(UNITS)

7.3

8.1

7.8

IMME-

CCLI-

(CCL.
PER

A 400

S500

3000

ATURE 
(CEG C)

1S.O

19.0

19.0

TCCOCCI

ONIES
PER

<10

100

<10

A ANALYZED BY U.S. GEOLOGICAL SURVEY.



142 SAN JUAN RIVER BASIN

09349800 PIEDRA RIVER NEAR ARBOLES, COIjO.

LOCATION. Lat 37°05'17", long 107°23'52", in NEjSWj sec.21, T.33 N., R.5 W., Archuleta County, at gaging station 
3 miles downstream from Ignacio Creek, 5.2 miles northeast of Arboles Post Office, and 8 miles upstream from 
mouth.

DRAINAGE AREA. 629 sq ml.

PERIOD OF RECORD. Chemical analyses: July to September 1969.

REMARKS. Bacteriological data furnished by New Mexico Public Health Laboratory.

CHEMICAL ANALYSES, JULY TO SEPTEMBER 1969

DIS- 

DIS- SOLVED 
SOLVED HAG- PO- 
C»L- NE- TAS- BICAR- CAR- CHLO- 

DIS- SILICA CIUM SIUK SODIUM SIUM BDNATE BONATE SULFATE RIDE 
TIME CHARGE (SI02I (CO (MGI (NAI IK) (HC03I (C03I (SC*I (CLI

JULY
08... 1200 322

AUG.
04... 1130 300

SEP.
09... 13*5 320

DIS­

SOLVED
FLUC-

RICE
(Fl

JULY
08... 

AUG.
P4...

SEP.
09... .3

DATE

JULY
08... 1200

AUG.
0*... 1130

SEP.
00... 13*5

1* 25 3.3 7.9 1.6

15 28 *.0 S.4 2.1

1* 29 3.8 7.2 1.6

DIS- DIS­
SOLVED SOLVED NON- SODIUM
SOLIDS SOLIDS CAR- AO-
(RESI- (SUM OF HARD- BONATE SORP-

NITRATE CUE AT CONST I- NFSS HARD- TION
(N03I 180 C 1 TU6NTSI (CA.MGI NESS RATIO

.1 122 132 86 14 .*

.1 140 131 85 14 .3

FIELD
SPECI- BIO-

FIC CHEH-

DIS- UCTANCE PH TEMPER- SOLVED OXYGEN

(CFSI MHOS) (UNITS) (DEC Cl (MG/LI (MG/LI

322 185   15. C 8.0 3.3

ICC 210 7.S 20.0 6.7

320 190 8.2 17.0 8.1

76

87

87

SPECI­
FIC

COND­
UCTANCE
(MICRO-

MHO SI

201

Z14

FECAL
COLI-

(COL.

100 MLI

<10

<10

<10

0 29 1.2

0 30 1.2

0 30 1.6

PH TEMPER­
ATURE

(UNITS) (OEG Cl

8.0 20.0

7.4 17.0

IMME­
DIATE STREP-
COLI- TOCOCCI

(COL. ONIES

100 KLI 100 *L)

A SI <10

100 <10

100 <10

A ANALYZED BY U.S. GEOLOGICAL SURVEY.



SAN JUAN RIVER BASIN 143

09352900 VALLECITO CREEK NEAR BAYFIELD, COLO. 
(Hydrologic bench-mark station)

LOCATION.--Lat 37°28'39", long 107°32'35", in NWj sec.16, T.37 N. , R.6 W. (projected), La Plata County, tempera­ 
ture recorder at gaging station, 60 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: October 1963 to September 1968. 
Water temperatures: November 1962 to September 1969.

EXTREMES. 1966-69:
Water temperatures: Maximum, 16.0°C Aug. 8-11; minimum, freezing point on many days during November to 

March.

Period of record:
Water temperatures: 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 

DAY OCT NOV DEC JAN FEB MAR

1
2
3 
4 
5

6
7 
8 
9 

10

1 
2
3 
4 
5

6
7 
8 
9 
0

1 
2
3 
4 
5

6
7
8
9
0
1

VG

AY

i
2
3
4
5

6
7

9
10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
2B 
29
3D
31

VG

MAX

08.0 
08.0 
07.0 
07.0 
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 
04.0
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
04.0
03.0
03.0

03.0
04.0
03.0
04.0
05.0

05.0
04.0
05.0
06.0
05.0

04.0
06.0
06.0

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 0 
05.0 
05.0 
06.0

03.0 
02.0 
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

APR

01.0
02.0
02.0
02.0

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
--

02.0

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 
DO.O
00.0
00.0
00.0--

01.0

07.0
05.0
04.0
05.0

04. C
05.0

08.0
08.0

06.0
06.0
06.0
06.0
07.0

08.0
08.0
07.0
07.0
07.0

07.0
07.0
06.0
06.0
08.0

08.0
08.0
07.0

08.0
08. C

07.0

MIN

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 
00.0

00.0 
00.0
00.0
00.0
00.0--

01.0

MAY

03.0
03.0
04.0
03.0

04.0
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

04.0
04.0
04.0
04.0
04.0

04.0
04.0
04.0

04.0
04.0

04.0

MAX

00.0 
00.0 
00.0 
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 
00.0
00.0
00.0
00.0
00.0

00.0

07.0
OB.O
08.0
08.0

08.0
07.0

10.0
08.0

07.0
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
--

09.0

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 
00.0 
00.0 
00.0

00.0 
00.0
00.0
00.0
00.0
00.0

00.0

JUN

04.0
04.0
04.0
06.0

07.0
06.0

07.0
07.0

06.0
06.0
07.0
06.0
07.0

OB.O
07.0
06.0
07.0
07.0

07.0
07.0
07.0
07.0
06.0

07.0
06.0
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 
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

2.0
2.0
0.0
1.0

11.0
11.0

09.0
11.0

11.0
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

12.0
13.0

11.0

MIN

00.0 C 
00.0 
00.0 C 
00.0 C 
00.0

00.0 
00.0 
00.0 
00.0 
00.0

00.0 C 
00.0 C 
00.0 C 
00.0 C 
00.0 C

00.0 C 
00.0 C 
00.0 C 
00.0 < 
00.0

00.0 C 
00.0 C 
00.0 C 
00.0 C 
00.0 C

00.0 C 
00.0 C
00.0 C
00.0
00.0
00.0

00.0 C

JUL

08.0
08.0
08.0
08.0

08.0
07.0

08.0
07.0

08.0
08.0
08.0
08.0
08.0

09.0
09.0
09.0
09.0
09.0

09.0
08.0
09.0
09.0
09.0

09.0
09.0
11.0

11.0
10.0

09.0

MAX MIN

0.0 00.0 
0.0 00.0 
0.0 00.0 
0.0 00.0 
0.0 00.0

)0.0 00.0 
)0.0 00.0 
)0.0 00.0 
0.0 00.0 
0.0 00.0

0.0 00.0 
0.0 00.0 
0.0 00.0 
0.0 00.0 
0.0 00.0

0.0 00.0 
0.0 00.0 
0.0 00.0 
0.0 00.0 
0.0 00.0

0.0 00.0 
0.0 00.0 
0.0 00.0 
0.0 00.0 
0.0 00.0

0.0 00.0 
0.0 00.0
0.0 00.0
 
--
--

0.0 00.0

AUG

3.0 11.0
3.0 11.0
3.0 11.0
3.0 11.0

3.0 11.0
4.0 10.0

6.0 12.0
6.0 12.0

6.0 12.0
5.0 12.0
3.0 12.0
3.0 12.0
4.0 11.0

4.0 11.0
3.0 11.0
4.0 11.0
2.0 11.0
3.0 11.0

3.C 10.0
3.0 11.0
2.0 11.0
2.0 10.0
3.0 11.0

3.0 Ll.O
3.0 Ll.O
4.0 Ll.O

2.0 11.0
2.0 10.0

3.0 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 
01.0

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

11.0
11.0
11.0
11.0

12.0
12.0

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
08.0
08.0

09.0
 

10.0

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 
01.0

01.0 
01.0 
01.0 
01.0 
01.0

01.0 
01.0
01.0
02.0
01.0
01.0

01.0

SEPT

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

OB.O
OB.O
07.0
08.0
08.0

08.0
07.0
06.0
06.0
07.0

07.0
07.0
08.0

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 Sj sec.15, T. 32 N. , R.7 W. , 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 aq mi, approximately,

PERIOD OF RECORD. Chemical analyses: July to September 1969.

REMARKS. Bacteriological data furnished by New Mexico Public Health Laboratory.

CHEMICAL ANALYSES, JULY TO SEPTEMBER 1969

DATE 

JULY
08...

AUG.
04 ...

SEP.
11...

TIME

1600

1300

HOC

DIS­ 
CHARGE

155

415

278

SILICA 
(SI02I

8. 3

8.0

7.6

DIS­

SOLVED
CAL­
CIUM 
(CA)

30

21

24

OIS-

SCLVED
MAG-
K6-
SIU* 
(MGI

4.9

3.5

3.9

SODIUM 
(NAI

13

?.6

9.3

PO­
TAS­
SIUM 
(K)

1.9

1.9

1.8

BICAR-

(HCC3I

130

92

100

CAR-

(C03I (SC4I

0 15

0 12

0 12

CHLO­
RIDE 
(CLI 
(MG/L)

2.0

2.9

6.8

JULY
08...

AUG.
OA.. .

SEP.
11...

OIS- 

DIS- SOLVED 
SOLVED SOLIDS
FLUO- (RESI-
RIOE NITRATE CUE AT
(F) (N03I 19C Cl

1.3 131

.9 96

.3 .1 120

DIS­ 

SOLVED 
SOLIDS

(SUM Of
CONST IT
TUfNTSI

14C

135

115

HARD­
NESS

(CA.MGI

51

66

78

NON- SODIUM 
CAR- AD-

BONATE SORP-
HARO- TIDN
NESS RATIO

0 .6

 ) .5

0 .5

SPECI­ 
FIC

CCNO-
UTANCE
(MICRD-

WOSI

234

169

187

PH

HJNITSI

7.6

7.9

7.6

TEMPER­
ATURE 

(CE6 Cl

18. 0

21.0

16.0

DATE

JULY
08... 
AUG.
04... 

SEP.
11...

TIME

1600

1300

1100

DIS­ 
CHARGE
(CFSI

155

41.5

278

FIELD
SPECI­
FIC

COND-
UCTtNCE 
(MICRO-
MHOS)

235

18C

160

FIELD
PH TEMPER­ 

ATURE
(UNITS) (OEG Cl

18.0

7.7 21,0

8.4 16.0

DIS­
SOLVED 
OXYGEN
(MG/LI

7.8

6.6

8.5

810-
CHFM- 
ICAL

OXYGEN 
DEMAND
(MG/L)

1.8

 

 

IMME-

COLI- COLI- 
FCRM FORM
(COL. (COL. 
PER PER

100 ML) 100 PL)

10 A 700

<LO 8500

<10 2200

TOCOCCI 
(COL­
ONIES 
PER

100 ML)

<10

120

<10

A ANALYZED BY u.s. GEOLOGICAL SURVEY.



SAN JUAN RIVER BASIN

09355500 SAN JUAN RIVER NEAR ARCHULETA, N. HEX. 
(Irrigation network station)

LOCATION. Lat 36°48'10", long 107°41'55", in Nj 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 
Dart, and at river mile 136.8.

DRAINAGE AREA.--3,260 sq mi, approximately.

1968 (daily), January to September 1969PERIOD OF RECORD.--Chemical analyses: December 1954 to Decembe
(monthly).

Water temperatures: December 1954 to January 1969. 
Sediment records: December 1954 to September 1965.

EXTREMES.  1954-68:
Dissolved solids (1956-68): Maximum, 472 mg/1 Jan. 5, 1960; minimum, 85 mg/1 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 micromhbs July 2, 1957. 
Water temperatures: Maximum, 26.0°C Aug. 19, 1955; minimum, freezing point on nan? days during winter periods.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

cis-
TIME CHARGE

CCT.
0
1

0

J

F

p

A
0

MA
n

JU
L>

JU
(\

AU
04

SEf

L-14   A 790
-31   A 394

-26   A 383
-30   A 382
.
-31   A 400
.

1500 401
.

1230 202C

1140 2000
.

090D 387

0940 2010
E

1835 1990
Y

1200 1980
.

1545 1200

11... 1335 1300

on-

DIS- SODIUM
DIS- SOLVED PLUS

OIS- SOLVED HAG- PO-
SOLVED .CAL- NE- TAS-

SILICA IDCN CUM SIUM SODIUM SIUM
(SI02I (FE) (CA) (MGI (NAI (NA+K)

13   32 5.4   18
13 30 33 5.0 21

13   32 5.6   20
14   32 3.4   20

13   32 3.9   19

12   32 4.4 ~ IT

12     31 3.8   22

ll   29 5.2   14

11 20 33 5.7 19

13   31 9.4 ~ 11

13   32 7.1   11

12 50 30 5.8 1!

12   30 13 « 2.S

11   29 8.1   ll

DIS-

DtS- SOLVED
SOLVED DIS- SCLIDS

TAS- BICAR- CAR- CHLO- FLUO- SOLVED (RESI- 
SIUM BONATE BONATE SULFATE RIOE RIDE NITRATE BORON DUE AT

DATE 

CCT.
01-14
15-31

NOV.
01-26
27-30

DEC.
01-31

JAN.
06...

FEB.
03...

MAR.
03...

APR. 
02...

MAY
02...

JUNE
03...

JULY
09...

AUG.
04..*

SEP.
11...

(K) (HCD3) (C03)

98 
2.6 98

98
98

99

98

114

94

2.1 102

104

98

2.1 97

95

81

(S04I (CLI (Fl (N03I (B) 180 C)

0 54 2.1 .3 .5
0 62 3.7 .2 .6 90 194

0 58 2.6 .3 .5
0 51 2.4 .2 .5

0 50 2.2 .2 .3

0 SO 1.4 .2 .1 - J

0 41 2.6 .2 .2

0 42 2.2 .3 .7

0 55 2.2 .3 45 60 181

0 47 2.7 .3 .5

0 47 2.1 .2 .9

0 48 2.0 .3 .5 80 16!

0 4? 2.1 .3 .7

T 46 1.8 .3 .7

A IAILY MEAN DISCHARGE.



SAM JUAN RIVER BASIN

09355500 SAN JUAN RIVER NEAR ARCHULETA, N. HEX. Continued 

CHEMICAL ANALYSES, HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

CC . 
C -14 
1 -31 

KC . 
0 -26

DEC. 
01-31 

JAN. 
06... 

FFB. 
03... 

KAR. 
03... 

APR. 
"2... 

MAY 
02... 

JUSE 
03... 

JULY

AUG.

DIS­ 
SOLVED NON- SODILM SPECI- 
SOLIDS C4R- 4D- FIC COLOR 

(SUM OF HARD- BONATF SORP- COND- (PLAT-

TUENTS) (CA,MG) NESS R4TIO (MICRO- ATURE COBALT

173 102 22 .8 279 7.5 
199 103 22 .9 304 7.6   3

180 103 22 .8 289 7.5

'.7C 96 15 .8 ?68 7.7 

165 98 18 .7 265 7.5 6.0 

169 93 0 1.0 245 8.1 5.0

179 106 22 .8 28P 7.4 6.0 3 

166 116 31 .4 267 7.3 8.0 

161 109 28 .5 260 7.5 10.0

SEP. 
11." 155 106 26 .5 246 6.5 12.0

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

266 
293 
284 
282 
282

277 
279 
279 
277 

1 276

279 
282 
277 
293 
314

309 
301 
293 
312 
293

306 
312 
312 
293 
312

309 
293 

8 289 
9 303 
0 292

300 
293 
301 
309 
312

284 
279 
279 
279 
264

283 
284 
282 
293 
296

29 
30 
29 
28 
29

283 
286 
286 
286 
293

28! 
266 
261 
264 
264

264       288 267 
260   245 248     260

SEP

~

 

-

246

-

-



SAN JUAN RIVER BASIN 

09355500 SAN JUAN RIVER NEAR ARCHULETA, N. HEX. Continued

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER I960 
(ONCE-DAILY MEASUREMENT)

3

L3

!7

9.0

13.0

10.0

12.0

9.0

6.0

7.0

5.0

5.0

5.0 3.0     10.0
7 .6



SAN JUAN RIVER BASIN 

09357300 SAN JUAN RIVER ABOVE ANIMAS RIVER, AT FARMINGTON, N. HEX.

DRAINAGE AREA.  5,800 sq mi, approximately. 

PERIOD OF RECORD.  Chemical analyses: March 1963

C

ATE

...

.

.

...

...

...
E

Y

...

0...

ATE

T.
5...
C.
3...
N.
6...
8.
3...
R.
3...
R.
2...
Y
2...
NE
4...
LY
0...
G.

p.
0...

DIS-
TfME CHARGE

1U3C 362

0800 284

1645 505

1830 2090

1730 1950

1320 310

C845 1940

0345 1970

111" 164P

2015 8^0

1730 1145

DIS­ 
SOLVED
FLUO-
RICE NITRATE
IF| (N03)

IMG/LI IMG/L)

1.3

1.4

1.2

.2

.P

.2

.0

.5

.3

.4 2.2

CHEMICAL ANALYSES, WATER 

DIS-
DIS- SOLVED
SOLVED CAL-

SILICA IRON CIUM
ISIC2I (FE> (CAI

16 -- 70

13 62

13 -- 55

12 44

12   36

11   56

12   36

14   36

11   38

11   48

1C 1C 41

DIS- DIS-

DIS- SOLIDS SOLIDS
SOLVED IRESI- (SUM OF
BORON DUE AT CONST I-

IBI 180 C) TUENTS 1
(UG/LI IMG/LI <MG/LI

413

386

32t

226

197

351

203

201

203

40 252 272

to Septemher 1969.

YEAR OCTOBER 1968

DIS­ 
SOLVED
MAG­
NE­
SIUM
(MGI

7.2

8.6

5.4

5.6

5.4

7.4

5.4

4.9

4.9

4.1

9.4

HARD-
NESS
(CA.MG)
IMG/L)

204

110

159

133

112

170

112

110

115

141

SODIUM
(NA)

52

50

41

24

22

48

24

21

21

34

34

NON- 
CAR­

BONATE
HARO-
NESS
(MG/LI

90

76

60

25

24

65

26

26

26

36

ver mile 99.

TO SEPTEMBER 1969

PO-
TAS- BICAR-
SIUM BONATE
(Kl IHC03I

1*0

1*0

121

132

107

128

105

103

109

116

2.7 112

SOCIUM SPECI- 
AD- FIC

SORP- CONO-
TION UCTANCE

RATIO (MICRO-
MHOS)

1.6 633

1.6 597

1.* 496

.9 366

.1 323

1.6 550

1.0 331

.9 316

.8 32 B

1.2 415

CAR-
BOATE
(C03I

0

0

0

0

0

C

0

0

0

0

B

PH

(UNITS)

7.2

7.3

7.3

7.1

7.2

7.1

7.2.

7.9

7.*

8.5

SULFATE
(S04I

194

180

146

72

66

160

70

68

71

10 B

106

TEMPER­
ATURE
(DEG C)

8.0

.0

3.0

2.0

2.0

 

9.0

13.0

17.0

21.0

CHLO­
RIDE
(CD

3.6

3.6

3.9

2.9

3.0

5.2

3.3

5.0

2.6

3.2

2.*

COLOR
1 PLAT­
INUM-
COBALT
UNITSI

 

 

_

 

_

 

 

 

 

3



SAN JUAN RIVER BASIN 1 

09363500 ANIHAS RIVER NEAR CEDAR HILL, N. HEX. 

LOCATION. Lat 37°02'15", long 107°52'25", in sec. 7, T. 32 N. , R. 9 W. , La Plata County, at gaging station 0.8 mile

Cedar Hill.

DRAINAGE AREA. 1,090 sq mi, approximately.

PERIOD OF RECORD. Chemical analyses: July to September 1969. 

REMARKS. Bacteriological data furnished by New Mexico Public Health Laboratory.

JUL
09.. 

AUG.

CHEMICAL ANALYSESt JUL_Y 

OIS-
OIS- SOLVFO
SOLVED «G-

TO SEPTEMBER 1969

PO-
CAL- NE- TAS- BICAR- CAR- CHLC-

TIME CHARGE (SID2) (CA| (MG> ( NA 1 IK) (MC03) (C03I (SC4I (CD

0800 1580 3.7 36 4.5 1.

1430 72C 8.4 53 S.2 15

0920 696 9.1 55 8.0 34

OIS- OIS-
DIS- SOLVED SOLVED

SCLVEO SOLIDS SPLIDS

RIDE NITRATE CUE AT CONSTI- NESS
<F) (NC3I 130 Cl TUENTS) (C»,MGI

JULY
09... -- .5 154 15C 106
AUG.

SEP.
11... .5 .6 258 243 170

FIELD 
SPECI­
FIC

CDNO- FIELD
DIS- LCTANCE PH TEMPER-

TIME CH4RGE (PICRG- ATURE 
DATE (CFSI MHOS) (UNITS) (DEG Cl

JULY
09... 0800 1^80 238   ) 6 .0

AUG.
04... 1430 72C 400 e.? 23.0

SEP.
11... CS20 6S6 407 8.1 14.0

,2 1.2 79 0 50 5.2

3.0 134 0 7B 10

2.5 134 0 79 8.1

NON- SODIUM SPECI-
CAR- AD- FIC

HARD- TION UCTAMCE PH TEMPER-
NESS RATIO (MICRO- ATURE

42 .3 252 7.9 16.0

6C .5 403 7.5 14.0

IKME-

DIS- ICAL FORM FORM (COL-
SCLVEC OXYGEN (COL. (CCL. ONIES
OXYGEN DEMAND PER PER PER

9.4 1.0 <1Q A 15 <10

7.0   <10 3500 10

8.2   <1Q 600 <10

A ANALYZED BY U.S. GEOLOGICAL SURVEY.



150 SAN JUAN RIVER BASIN

09364500 ANIMAS RIVER AT FARMINGTON, N. HEX.

LOCATION.  Lat 36°43'13", long 108°12'07", in SEJ sec. 16, T. 29 N. , R. 13 W. , 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 
f rom mouth.

DRAINAGE AREA. 1,360 sq mi, approximately.

PERIOD OF RECORD. Chemical analyses: 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/1 Nov. 2; minimum, 127 mg/1 Hay 19-31.
Hardness: Maximum, 360 mg/1 Oct. 1-3; minimum, 99 mg/1 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: Maximum daily, 13,400 mg/1 Aug. 15; minimum daily, 8 mg/1 Jan. 13. 
Sediment loads: Maximum daily, 31,900 tons Sept. 21; minimum daily, 5.1 tons Nov. 12.

Period of record:
Dissolved solids (1940-49, 1952-54, 1956-69): Maximum, 1,500 mg/1 Aug. 19, 1949; minimum, 111 mg/1 June 11-17, 

19-20, 1944.
Hardness (1956-69): Maximum, 608 mg/1 July 30, 1961; minimum, 80 mgA July 1-7, 1957.
Specific conductance (1941-69): Maximum daily, 1,980 micromhos Aug. 19, 1944; minimum daily, 170 micromhos 

June 27, 1944.
Water temperatures: Maximum, 32.0°C Aug. 26, 1966; minimum, freezing point on many days during winter periods.
Sediment concentrations: Maximum daily, 36,800 mg/1 July 23, 1954; minimum daily, 1 mg/1 on several days dur­ 

ing September 1956, 1958.

ing 1955-57, 1959, 1960, and'l963." 

REMARKS. Additional chemical analysis performed in conjunction with sediment particle-size analysis.

DATE

OCT.
01-03
04-31

NCV.
01...
02...
03-17
18-30

DEC.
Cl-31

JAN.
01-28
29-31

FEB.
01-28

WAR.
01-18
19-28
29-31

APR.
01-07
CB-21
22-30

HAY
01-18
19-31

JUNE
01-11
12-16
17-25
Z6-30

JULY
01-07
08-19
20-23
24-27
28-31

AUG.
01-06
07-31

SEP.
01-09
10-22
23-30

HTD AVG.
TIME HTD.

AVG.
TONS

PER DAY

MEAN
DIS­

CHARGE
(CFSI

146
215

230
265
228
254

247

265
235

246

245
497
89C

1130
1210
1B20

1870
3450

2590
1690
2"30
1750

1960
1390
204C
1250

792

715
352

322
629
672

 

845

 

SILICA
(SI02I
(MG/LI

9.6
1C

7.6
11
9.2
8. 8

12

10
11

ID

9.5
10
11

9.6
7.9
6.6

6.4
5.9

6.1
6.2
5.9
6.G

4.9
6.5
6.4
7.1
7.9

11
11

13
11
15

7.5

9.3

17

DIS­

SOLVED
IRON
(FEI

(UG/LI

 

C

 
..
 
-._

 

10
 

 

 
 
 

 
 
40

 
 

 
__
 
 

 

1C
--
 
 

 
 

_
 
 

_

 

 

DIS­ 

SOLVED
CAL­

CIUM
(CA)

(KG/LI

116
110

104
119
114
110

112

100
115

110

105
85
B5

72
60
46

45
35

37
46
44
43

38
50
40
50
61

74
85

89
T2
64

57

82

129

DIS­ 

SOLVED 
MAG­
NE­

SIUM
(MGI

(MG/LI

17
13

11
1?
16

9.8

15

16
13

12

12
12
10

6.6
B.6
6.6

5.5
2.8

4.3
5.6
5.4
5.5

3.4
5.4
5.4
5.6
7.5

11
10

55
30
17

8.0

12

18

0 SEPTEMBER 1969

SODIUM 
PLUS
PO-
TAS-

SDDIUM SIUM
(NA) (NA»KI

(MG/LI (MG/LI

5+
47

40
68
42
43

42

43
54

44

42
36
29

22
14

7.4

9.9
4.4

7.6
12
+.4

10

8.3
6.6

7.4
12
20

25
32

43
25
16

15

28

37

PO­
TAS­

SIUM
IK)

(MG/LI

__

4.3

_
__
_
__

_

3.6

_

_
_

_
_

1.3

_
__

 
_ _
_
_

__

2.0

_.
_

_
. _

_
_
 

_



SAN JUAN RIVER BASIN 

09364500 ANIMAS RIVER AT FARHINGTON, N. HEX. Continued

CHEMICAL ANALYSES, HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

1

CCT.
01-03
04-31

NOV.
01...
02...
03-17
18- 3D

DEC.
01-31

JAN.
01-28
20-31

FEB.
01-28

CAR.
OJ-18
19-28
29-31

APR.
01-07
08-21
22-30

HAY
01-18
19-31

JUNE
01-11
12-16
17-25
26- 3C

01-07
08-19
20-23
24-27
28-31

AUG.
01-06
07-31

SEP.
01-09
10-22
23-30

MTD. AVG.
TIHE HTD.

AVG.
TONS

PER DAY

BICAR-

220
214

200
228
204
190

210

20C
218

195

182
178
174

159
138
112

106
80

88
106
95

ICO

82
108

96
113
135

168
186

210
168
138

123

165

281

CAR-

0
C

0
C
0
0

0

0
0

0

0
0
0

0
0
0

0
0

0
0
0
0

0
0
0
0
0

0
C

0
4
6

0

0

0

255
219

190
258
230
213

212

208
229

216

212
158
145

110
B8
60

583"?

45
64
53
61

52
71
52
70
96

127
148

162
130
114

88

150

201

CHLO- 1

21
20

2C
28
23
22

Zt

17
27

24

21
17
13

5.7
6.4
2.7

4.9
1.8

4.0
5.2
4.6
3.8

3.4
6.1
3.1
5.0
9.4

8.6
11

21
10
6.8

7.5

14

17

DIS­ 
SOLVED 
FLUO-

(Fl (N03I

.5 .3

.5 .2

.5 .4

.5 .9

.5 .0

.5 .0

.6 1.5

.5 1.5

.5 1.4

.5 .2

.5 1.0

.4 3.6

.5 4.1

.4 2.8

.3 1.4

.4 1.2

.3 1.2

.3 1.2

.3 1.2

.4 1.1

.4 .9

.4 .0

.4 .0

.5 -.0

.4 .0

.4 .0

.5 .0

.4 1.2

.4 .5

.5 2.4
.5 1.3
.4 .9

.4 1.0

.5 .0

.9 2.3

01 S- CIS- 
SOLVED SOLVED 

OIS- SOLIDS SOLIDS 
SOLVED (RE SI- ( SUP OF 
BORON DUE AT CONSTI-

IB) 180 C) TUENTS) 
(UG/L) IK/LI (KG/LI

581
170 555 529

472
610
535
500

524

90 549 498
558

513

492
410
384

313
255

50 203 187

183
127

148
192
166
179

150
90 221 201

162
206
268

341
389

489
367
308

246

382

561



SAN JUAN RIVER BASIN

0936450O ANIMAS RIVER AT FAHMINGTON, N. MEX. Continued 

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

COT.
' 1-^3
.4-31

NOV.
01 ...
12...
  3-17

16-30
DFC.

51-31
JAN.
OJ-28
29-31

FEB.
-1-28

MAR.

01-18
'9-29
29-31

Vl-07
ja-21
22-30

MAY
11-13
1°-31

JUNF
01-11
12-16
17-25
26-30

JULY
IJX-P7
na-19
2 "-2 3

24-27
28-31

AUG.
01-06
C7-31

sep.
01-C9
10-22
23-30

WTD. 4VG.
TIME WTD.

AVG.
TONS

PER DAY

04TE

APR.
Z2...

DIS- 

SPLV6D 
SOLIDS
(TONS

.79

.75

.64

.63

.73

.68

.71

.75

.76

  7 C

.67
.56
.52

.43

.35

.28

.25

.17

.20

.26

.23
  2 4

.2f
.30
.22
.28
.3o

.46

.53

.67
.50
.42

.34

.53

TIME

1403

CIS- 

SOL VFD 
SOLIDS HARD-
(TONS NESS ^

229
322

293
436
329
343

349

393
354

341

325
55"
923

955
831
998

924
1180

1C40
376
910
946

794
829
S97
695
573

658
370

425
623
559

_

 

DI
cm

1220

36 C
33P

305
350
350
315

340

3! 5
341

325

310
26C
255

2' 5
195
142

135
19

11C
138
132
13C

1C5
147
122
148
193

230
254

28C
236
208

171

249

DIS­

SOLVED
CAL-

S- CIUM
RCE <CAI

"

NON- SODIUM SPECI- 
C4P- AD- FIC 
ONATE SO"P- COND-
ARD- TION UCTANCE

ISO
154

141
163
183
160

168

151
162

165

161
] '4

112

84
72
50

4?
34

38
51
54
48

42
58
44
56
72

92
102

loa
98
95

70

114

DIS­

SOLVED
MSG-
NE-

SIUC S
IMG 1

15

Mb

1.2
1. I

l.C
1.6
1.0
1.1

1.0

1. 1
1.3

l.l

l.C
1.0
.8

.6

.4

. 3

.4

.2

. 3

.4

.2

.4

.3

. 2
. 3
.4
.6

.7

.9

1.1
.7
.5

.5

.8

B
CDIUH 6
(N4I 1

22

OSI

904
829

746
931
829
775

807

769
835

779

762
639
591

487
407
31 C

306
227

254
325
281
30 S

262
357
277
356
463

565
633

664
569
492

401

600

ICAR-
ON4TE
HC03I

13<:

PH

(UNITSI

.7
.9

.7

.7

.9

.9

8.0

8.0
8.1

7.9

.7

.5

.6

.8

.9
.8

.9

.7

.5

.5

.6

.6

.6

.6

.5

.7

.9

.7

.6

8.1
8.4
8.4

7.8

7.9

CAR-

6CN4TE
(C03I

C

COLOR 
(PLAT-
INLM- 

COB4LT
UNITSI

--

3

 
 
 
 

 

5
 

 

 
 
--

_
 

5

_
 

 
_._
 
 

 

4
__
 
 

 
 

 _
 
 

_

 

CHLO­
RIDE
<CLI 
<MG/L 1

20

CIS-

SCL
SOL
(RE
DUE
190

VED
IDS
SI-

4T
Cl

NON-
CAR-

hARC- 8CNAT
NESS HARO-

(CA.MGI NESS

SODIUM
40-

E SORP-
TICN

RATIC 
1

SPECI­
FIC

COND­
UCTANCE
(MICRC- 

MHOSI

p H TEMP R-

ATURE 
(LNITSI (OEG C)



SAN JUAN RIVER BASIN 

09364500 ANIMAS RIVER AT FARMINGTON, N. MEX. Continued

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

DAY

1 
2
3 
4
5

6
7

9
10

11 
12

15 

16
17 
18 
19

22 
23

25 

26

28 
29

31 

iVG

OCT

893 
896
929 

912

685 
859

851

619 

806
810 
795 
821

786 
817

802 

613

797

815 

835

NOV 

931
628 

828

815 
822

626

867 

817
833 
778

782

778 

768

774

608

DEC JAN FEE MAR APR MAY

822 786 P31 765 478 267 
624 793 782 775 465 283

602 762 765 745 404 333 

780- 763 765 761 429 366

790 727 769 760 409 283 
788 772 761 724 423

663 797 773 646 351 216

781 754 63C 282 237 

785 855 772 661 277 241

773 600   609 341 211

78C 882   568   218

JUN JUL 

23C 256

268 246 
266 255

245 269

256 398

333 354
303 358 
261 318 
261 349

260 295

302 432

477

AUG 

539

539 
552

562

625

613

659 
677 
668

529

68C

673

SEP

689 
738

716 
623

682 
708

586

580 

585
587 
582 
593
619

539

532 
557

 

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

9
t,
7
5

8
6

6
5

7
8
8
8
4

4
2
1
5
0

3
5
3
3
3

3
3
1
3
2 
3

.0 

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0
0

.0

.0

.0

.0
0 
0

8 
10
10.
10.
10.

10.
6.
R .
8.
8.

7.
10.
7.
6.
7.

7.
6 .
6.
7.
8.

6.
7.
8.
8.
6.

6 .
5.
6.
6.
4.

0 
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

3.0 
3.0 
2.0 
2.0 
2.0

2.0 
4.0 
4.0 
4.0 
5.0

2.0 
2.0 
1.0

4.0 
1.0
0.0 
0.0 
0.0

0.0 
0.0 
0.0

1.0 
2.0 
3.0 
2.0 
3.0 
1.0

o.n
2.0
1.0
0,0
1.0

3.0
3.0
3.0
3.0
5.0

2.0
2.0
5.0
6,0
5.0

5.0
5.0
5.0
5.0
5.0

6.0
5.0
3.0
2.0
3.0

6.0
3.0
3.0
1.0
1.0
2.0

4.C 5.
2.0 7.
2.0 8.
3.0 5.
4.0 7.

5.0 7.
5.0 5.
5.0 7.
4.0 5.
6.0 5.

8.0 5.
10.0 8.
5.0 7.
6.C 8.
5.0 10.

4.0 11.
7.0 13.
6.C 10.
5.0 10.
5.0 4.

7.0 5.
6.0 7.
5.0 6.
10.0 4.
9.0 3.

6.0 4.
8.0 5.
9.0 5.

5.
8.
7.

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

8.0
8.0
fl.O
8.0
9.0

10.0
6.0
5.0
6.0
8.0

9.0
8.0
9.0
8.0
9.0

9.0
6.0
7.0

10.0
10.0

11.0
10.0
9.0

8.0
8.0

5.0
10.0
12.0
8.0
9.0
 

9
9
9
9
6

8
7
7
0
0

5
1
0
0
4

14
10

14
9

10
10
13
10
14

18
18
15
17
12
10

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0
--
.0
.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

3.0
0.0
6.0
6.0
6.0

7.0
5.0
2.0
6.0
5.0

5.0
5.0
7.0
7.0
5.0

5.0
5.0
5.0
6.0
7.0

7.0
7.0
7.0
5.0
5.0

5.0
9.0
1.0
8.0
9.0
 

1S.C
19.0
19.0
16.0
20.0

2C.O
20.0
2C.O
19.0
20.0

2C.O
21.0
22.0
22.0
22.0

22.0
22. C
22.0
20.0
18. C

20.0
22.0
22.0
23.0
22. C

22.0
19.0
23.0
24.0
25.0
25.0

25.0
25.0
20. C
21.0
20.0

20.0
?0.0
22. C
25.0
26. C

_
25.0
25.0
25.0
?5.0

25.0
?0.0
25.0
28.0
25.0

23.0
25. C
23.0
20.0
25.0

25.0
27.0
25.0
24.0
25.0
25.0

19.0
23.0
23.0
24.0
23.0

11.0
17.0
22.0
22.0
22.0

21.0
21.0
2C.O
20.0
20.0

20.0
20.0
2C.O
20.0
19.0

15.0
18.0
19.0
18.0
20.0

20.0
13.0
14.0
20.0
ie.o
 



SAN JUAN RIVER BASIN 

0936450O ANIMAS RIVER AT FARMINGTON, N. MEX. Continued

DAILY SUSPENDED SEDIMENT, WATER /EAR OCTOBER 1968 TO SEPTEMBER 1969 

OCTOBER NOVEMBER DECEMBER 

MEAN MEAN MEAN
MEAN

(CFSI

140
156
142
200
220

22*
206
200
190
194

202
212
700
192
198

212
204
214
226
230

220
226
220
224
220

220
23*
232
224
216
218

CONCEN-

(MG/LI

80
155
76

180
410

386
160
100
91
91

113
103
63
81
98

93
83
89

105
48

8
2
1
4

1 0

7
7
7

69
54
64

(TONS)

30
65
29
97

244

233
89
54
47
48

62
59
34
42
52

53
46
51
64
30

34
13
18
21
65

22
3
8
2
1
a

MEAN

(CFSI

230
265
252
228
218

226
226
220
214
204

204
210
22*
250
250

248
250
268
272
260

262
262
262
259
258

234
236
245
258
255
 

CONCEN-

(MG/LI

140
700
780
72
52

37
25
29
36
15

11
9

22
75
56

70
60
63
88
79

7
8
7
3
5

4
1

48
49
 

(TQNSI

87
501
531
4*
31

23
15
17
21
8.3

6. I
5.1

13
1
8

7
1
6
5
5

54
61
51
27
37

28
7.6
6.0

33
34
 

MEAN

(CFSI

2*0
252
236
236
216

220
242
262
260
268

282
272
252
248
265

280
285
260
236
228

250
208
190
224
252

272
265
232
2*2
248
234

CONCEN-

(NG/LI

28
54
87
45
96

88
61
70
80
99

85
97
63
76
76

50
21
26
39
47

50
32
45
59

110

162
48
42
31
80

115

(TONS

18
37
55
21
56

52
4O
50
56
72

65
71
43
51
54

38
16
18
25
29

34
18
23
36
75

119
34
26
20
54
73

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26

28
29
30
31

MEAN
DISCHARGE

22'6

234
230
234
234

238
238
238
238
238

230
248
248
268
318

310
288
252
252
245

272
342
312
262
242

292

312
250
236
220

MEAN 
CONCEN­
TRATION

21
27
48
81
60

62
37
32
32
29

24
36
8

55
280

160
100
ao
60
62

99
670430'

165
118

548

750
260
185
105

LOAD

13
17
30
51
38

40
24
21
21
19

15
24
5.4

40
240

134
78
54
41
41

'&5

619
362
117
77

510

632
176
118
62

MEAN
DISCHARGE

(CFSI 

224
232
228
228
240

260
260
250
222
226

232
248
275
298
275

258
255
245
240
252

242
240
242
240
239

262
258 
248
 
 
 

MEAN 
CONCEN­
TRATION
(MS/LI 

88
85
88
81
78

51
52
43
52
62

52
58

100
365
282

298
195
71
68

130

85
41
74
75
61

95
170 
118
 
 
 

LOAD
(TDNSI 

53
53
54
50
51

36
37
29
31
38

33
39
74

294
209

201
134
47
44
88

56
27
48
49
39

67
118
79
 
 
 

MEAN
DISCHARGE

(CFSI 

248
242
240
233
242

242
245
238
230
228

230
234
222
224
224

226
234
299
451
451

471
518
598
484
393

408
513 
652
764
910
1000

MEAN 
CONCEN­
TRATION
IMG/LI 

220
132
88

120
135

82
78
71
69
70

64
65
73
78
51

75
150

1600
4020
2340

16DD
1020
2790
1350
610

600
1420
2400
2990
4250
3820

LOAD
(TONSI 

147
86
57
77
88

54
52
46
43
43

40
41
44
47
31

46
95

1360
5040
2B50

203D
1430
4840
1760
647

661
197D 
4220
6170
10400
10300



SAN JUAN RIVER BASIN

09364500 ANIMAS RIVER AT FAHHINGTON, N. HEX. Continued 

DAILY SUSPENDED SEDIMENT, MATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 

APRIL HAY JUNE

1
2 
3
4
5

6
T
a
9
10

11
12
13
14
15

16
IT
18
19
20

21 
22

24
25

26
2T
28 
29
30 
31

TOTAL

1
2
3
4
5

6
T
8 
9

10

11
12
13
14
15

16
IT
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL

TOTAL

MEAN
OfSCHARGE

1130

1080 

2TO

180 
100
250

1390
1*40
1280
1190
1200

1120
1120
1000
1050
1170

1480 
1860

2200
2210

2000 
1700
1400 
1*30
1610

41460

MEAN

2000
1980
2030
2160
2060

1840
1660
1390 
1200
1220

1170
1260
1380
1320
1290

1310
1280
1640
2230
2480

2190
1820
1680
1450
1280

1170
1080
945
828
765
632

*67*0

MEAN
CONCEN­
TRATION

3600

1660

800
930

930
960
450
390
350

275
255
250
230
265

720 
1750

810

300
230 
235

--

"

JULY

MEAN
CONCEN-

70
54
55
65
50

3B
28
23
30

232

85
68

280
120
85

115
150
440
1930
650

410
295
2*5
208
315

333
230
165
118
98
8*

-

LOAD

11000

5690

2380
3140

3*90
3730
1560
1250
1130

832
771
675
652
837

2880 
8790

*810

1380

907

-

105033

378
289
301
379
278

189
125
86 
97

76*

269
231

1040
428
296

407
518

1950
12000
*350

2420
1*50
1110
81*

1090

1050
671
421
26*
202
143

3*010

MEAN
DISCHARGE

1710
2020

2260

1790 
1770

1390
1380

1540
1860
1940
1850
1810

1960
2120
2520
2B*0
3060

3360
3570

3460

3*40

3930

3630

78250

MEAN

640
794
830
788
624

616
480
4*8 
372
358

344
330
294
597
715

456
318
255
235
294

270
240
318
408
379

330
294
282
265
250
270

13094

MEAN
CONCEN­
TRATION

260
290 
330
300 
182

152 
175
163 
1*5
135

196
204
163
125
115

154
185
500
560
1680

610

410 
240 
190

195
230

570

360

 

AUGUST

MEAN
CONCEN-

155
2530
3570
6000
1670

400
225
282
160 
98

101
166
138

12900
13400

3200
320
176
122
115

93
75

350
1330
345

183
82
78
103
78
90

-

LOAD

1200
1580 
2010
1830 
998

735
836
660 
544
503

815
1020
854
624
562

815
1060
3400
4290
13900

5530

4150 
2240 
1510

1580
2140 
4730
6050

3530

78196

268
10500
8960

12800
2810

665
292
341
161 
95

9*
148
110

21700
28000

3940
275
121
77
91

68
49

395
1470
353

163
65
59
74
53
66

94263

MEAN
DISCHARGE

3460
2750 
2560
2380 
2480

2720 
2550
2300 
2360
2530

2430
2030
1700
1540
1550

1640
2040
2220
2080
2030

2020

2040 
1900 
1840

1770
1740 
1630
1720

-

64000

MEAN

255
260
230
240
474

372
288
324

584

640
696
624
568
552

496
488
480
440
679

1010
918
927
864
765

704
616
544
488
472
 

16454

MEAN
CONCEN­
TRATION

225
210
300
290 
135

150 
120
83 

135
130

88
70
68
65
70

92
165
175
120
90

72
65
60 
51 
51

135
85 
50
60

"

 

SEPTEMBER

MEAN
CONCEN-

90
408
172
100

10500

1950
380
330

890

750
2180
970
495
288

429
310
238
217

5990

10900
2700
1210
1160
700

680
600
410
510
530
 

~

DISCHARGE FOR YEAR ICFS-DAYSI

LOAD

2100
1560 
2070
1860 
904

1100 
826
515
860
888

577
384
312
270
293

407
909
1050
674
493

393 
367
330 
262 
253

645
399 
220
279 
457

21657

(TQNSI 

62
286
107
65

15800

1960
295
289

1400

1300
4100
1630
759
429

575
408
308
258

21500

31900
6690
3030
2710
1450

1290
998
602
672
675
 

102888

308260 
504369.5.



SAN JUAN RIVER BASIN 

09364500 ANIMAS RIVER AT FARMINGTON, N. HEX. Continued

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

DATE 

MuV 2, 196S

MAR 29.. .... 

APR 2......

MAY 20......

JUN 26......

JUL 19...... 
AUO 4. ... . .
AUG 14......

SEP 71......

WATER 
TEM- 
PF.RA-

T IME

1400

0630

1615

150T
inn
1550

1»30

TUBE
I C)

10.

09.

15.

20. 
21.
25.

ia.

V, VISUAL ACCUMULATION TUBE: W, IN DISTILLED WATERI

PARTICLE SIZE 
SUSPENDED METHOD 

CONCEN- SEDIMENT PERCENT FINER THAN THE SIZE (IN MILLIMETERS! INDICATED OF
DISCHARG

(CFSI

1120

2730

1770

2000

576

828

; TRATION
(MG/L 1

6360

362

211

2310

12900

8010

DISCHARGE
(TONS/BAY) .002

19200 2

2670 25

1010

12500 46

20100 65

17900 43

.004 .008 .016 .031 .062

77   96   100 
79   96   100

8 48 65 78 87

96

58   75   96

74   95   100

.125

100 
93

93

99

99

.250

97 

97

00

00

ANALY-
.500 I. 00 2.00 SIS

  PWC 
    PWC

  VPWC 
99 100   VPWC

99 100   VPN

  SPWC 
  SPHC

      PWC
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09365000 SAN JUAN RIVER AT FARMINGTON, N. HEX.

LOCATION. Lat 36°43'25", long 108°13'30", in SEJ 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.

DRAINAGE 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/1 Aug. 23; minimum, 154 mg/1 May 18-31. 
Hardness: Maximum, 300 mg/1 Aug. 23, Sept. 12; minimum, 104 mg/1 May 18-31.

Water temperatures: Maximum, 28.0°C Aug. 10, 19; minimum, freezing point on several days during December and

Period of record:
Dissolved solids: Maximum, 1,380 mg/1 July 12, 1967; minimum, 1O3 mg/1 May 11-15, 1962.
Hardness: Maximum, 820 mg/1 Aug. 6, 1968; minimum, 65 mg/1 May 11-15, 1962.
Specific conductance: Maximum daily, 1,93O 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

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

CCT.
01-14
15-31

NOV.
ni . , .
02-t, 2
06-13
l4-i7
18-3^

CEC.
01-31

JAN.
01-21
22-26
27...
28-2S
3^-31

FEB.
01-2P

MAR.
Cl-17
18-1°
2C-?3
24-31

APK.

C1-C2
 J3-21
22-3C

WU
01-17
i6-3'

JUNE
01-11
12-30

JULY
01-11
12...
13-17
IB-19
20- 24
23...
26-31

AUG.
01-C2
03-r4
05-19
20-22
23...
24-25
26-29
3'.-31

SEP.
01-38
09-11
12...
13-20
21-22
23-3?

WTC. AVG.
TIMt WTO.

AVG.
TONS

PFR DAY

MEAN
015- 

CHAOGE

702
560

632
592
544
521
539

685

803
1210
2050
1420
226C

228C

2300
2690
2620
U>3-

1540
2930
3760

3670
5360

4630
386C

3530
2S7C
308C
3360
330P
2960
2000

1690
2220
15CC

985
1810
173C
15"C
15SC

1320
1970
242C
174C-
244C
1S10

_.

2090

 

(5102)

13
13

13
13
13
14
13

12

14
S3
12
13
15

13

13
n
12
11

1C
10

B.3

8.5
6.7

6.9
8.1

8.7
13
9.9

11
9. 8

14
11

14
17
12
13
12
I 8
13
12

13
11
13
12
12
13

10

11

56

DIS­ 
SOLVED 

CAL-

(CA)

62
78

70
85
70
B5
78

80

78
65
85
68
49

48

44
59
 5?
62

75
50
42

42
36

39
42

44
53
46
66
50
96
56

66
eo
55
72

1C 8
62
52
65

53
68

'Cl
55
68
53

50

59

283

DIS- 
SCLVED 

MAG- 
NE-

IMG)

7 .2
9.6

6.7
10

fl.6
7.8
6.1

7.9

7.2
4.4
6.1
4.5
5.2

3.i

4.S
5.B
6.2
S.6

I.I
6.1
5.6

4.9
3.4

3.5
4.0

2.2
7.3
5.6
5.5
7.3
S.8
5.0

6.2
8.6
7.5

10
1.7
7.S
5.4
6.6

1.2
8.4

12
e.r

10
6.3

5.4

6.3

30

(NA)

41
51

55
64
50
69
49

44

47
52

150
55
26

25

25
4<J
31
37

27
20
15

18
11

14
18

15
37
18
44
19

11C
22

36
42
24
33

15n
sn
27
se

31
54

142
y.
43
25

25

33

142

BICAP-

(HC03)

144
163

147
172
144
166
155

15<"

144
142
214
15C
126

116

111
159
13*
170

166
128
112

108
92

98
lin

100
150
112
154
118
198

124

158
206
138
164
226
167
130
170

146
154
198
106
118
103

120

132

676

CAR-

(CC3)

0
0

0
0
0
0
0

0

0
0
0
c
0

0

0
0
0
0

0
0
0

0
0

r.
0

0
0
c
0
c
0
0

0
0
0
c
0
0
0
c

6
14
10
13
16
13

1

1
5

ISC4)

144
195

190
235
189
244
190

182

192
167
382
170

92

86

84
142
101
163

130
76
63

74
48

54
68

69
116

80
152

91
350

96

128
163
104
141
402
145
101
166

101
163
406
107
143

96

95

124

534

CHLO­
RIDE 
(CL)

6.6
1C

7.2
14
6.0

12
1C

5.0

7.7
6.9
8.1
8.3
4.4

4.2

3.9
5.5
5.0
8.6

7.8
3.6
2.8

3. 6
2.8

5.2
4.2

1.3
3.6
4.4
3.6
3.2
4.1
5.8

4.3
3.8
5.7
8.9
6.1
6.2
4.0
4.4

6.1
7.8
7.4
6.6

17
5.6

4.5

5.6

26
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0936500O SAN JUAN RIVER AT FARMINGTON, N. HEX. Continued

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

CCT.
Ol-ll
15-31

NCV.
01...
 52-05
06-J3
H-1T

18-30
DEC.
01-31

JAN.
01-21
22-26
27...
26-29
30-31

FEB.
0-28

MAR.
01-17
18-19
20-23
24-31

APR.

03-21
22-30

KAv
01-17
18-31

JUNE
01-11
12-30

JULY
01-11
12...

18-19

25...

26-31
AUG.
01-02
03-C4
05-19

23...
24-25
26-29
3C-31

SEP.
:i-08
C9-11
12...
13-2C 
21-22
23-30

WTO. AVG.
TI»F WTO.

AVG.
TCNS 

PFR DAY

DI S- 

SOLVEC 
SOLIDS 

(SIM OF

(N03) TUENTS I

1.5 346
2.5 439

1.9 416
2.7 505
1.8 409
2.6 516
2.3 426

2.5 407

3.0 420
?.4 381
1.5 751
2.4 395
1.6 255

l.l 238

.9 231
2.4 355
1.4 277
2.9 398

1.4 230
1.2 193

1.2 205
1.2 154

1.2 172
1.2 20C

1.3 190
.1 304

1.8 36C

.1 681

1.6 253

1.6 334
.2 416

1.4 278

.5 797
1.1 371
1.2 268
.8 397

1.5 291
1.2 4I-3
.0 788

1.5 295

1.2 264

1.4 251

1.7 307

7.9 !4?<1

DIS­ 

SOLVED
SOLIDS

PER

.47
,6C

.57
.69
.56
.70
.58

.55

.57

.52
1.02
.54
.35

.32

.31
.48
.38
.54

.31

.26

.28

.21

.23

.27

.26

.41

.49

.93

.35

.45

.57

.38

1.08
.50
.36
.54

.40

.55
1.P7
.39

. 36

.24

.42

OIS- 

SCLVED 
SCLIDS

PER

646
4?9

467
591
565
769
667

743

911
I2*r

404"
1370
1560

1470

1440
2580
I960
1UC

1920
1960

2P30
2230

2150
20 80

' 810
2440

3270

5440

1390

152G
2490
1130

3900
1730
1090
169"

104f
2140
5150
1340

1290

.-

 

HARD-

(CA.MG)

154
234

2^2
254
210
244
22?

232

2?4
180
240
188
144

135

130
171
155
244

229
151
128

128
104

112
125

119
162
138 
187 
155
2SC

160

1 C C

236
168
222 
jOf
1B4
!52
190

162
204
30C
170
212 
159

148

173

NON- 
CAR­ 

BONATE

NESS

66
ion

82
113

92
108
101

109

106
64
64
65
40

40

35
40
42

104

92
45
36

40
28

32
35

37
39
46 
61
58

11B

58

62
68
56
88 

116
48
46
52

32
54

121
62

52

48

64

SODIUM 
AO- 

SORP-

RATIO

1.3
1.5

1.7
1.7
1.5
1.9
1.4

1.3

1.4
1.7
4.2
1.7
.9

.9

1.0
1.6
1.1
1.0

.e

.7

.6

.7

.5

.6
.7

.6
1.3
.7

1.4
.7

2.9

.8

1.1
1.2
.e

1.0
3.8
1.6
.9

1.8

1.1
1.6
3.6
1.0
1.3 
.9

.9

1.1

SPECI­ 

FIC 
CONO-

(MICRO- 

MHOS I

540
677

641
777
626
780
65 e

639

635
586

1090
611
404

330

374
546
442
627

556
384
320

336
259

238
329

312
481 
356
559 
367

moo
411

531
645
464
577 

1220
583
434
624

453
624

1130
463
594 
418

404

485

PH

(UNITS)

7.7
7.7

7.3
7.7
7.7
7.8
7.7

7.6

7.5
7.6
7.7
7.7
7.6

7.8

7.5
7.6
7.6
7.6

7.5
7.7
7.9

7.7
7.6

7.5
7.6

7.5
7.5 
7.4
7.5 
7.5
7.6

7.7

7.7
7.5
7.7
7.9 
7.6
7.6
7.7
7.7

8.4
8.6
8.4
R.6
8.5 
8.6

7.7

7.7
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09365000 SAN JUAN RIVER AT FARMINGTON, N. HEX. Continued 

CHEMICAL ANALYSES, HATER" YEAR OCTOBER 1968 TO SEPTEMBER 1969

TIMS
DATE 

DtC.
33.

JAN.
r7.
07.

FFB.
04.
04.

MAR.
03.

APR.
02.
- 2.

MAY
f1 ?.

12.
JUNE
04.
34.

JULY
10.

ALG.
04.
04.

SfcP.
10.
Id. 

A

  

. .

 -

. .
. .

..

. .

. .

. .

   

..

..

DATE

JUNE
04.

JULY
10.
If.

AUG.
04.
C4.

SEP.
10.
10.

. .

. .

"

0700

0830

08 0.1
0830

1400

1200
1245

0730
0810

0800
0830

IOOU

1901
20C1

1500
1630

0900

1C02
1041

1901
2CO?

15P2
1631

CROSS 
SECTION

LCC- 

ATION
(FT)

20

20
6C

20
60

20

20
60

20
60

60
20

60

20
60

60
20

CRCSS
SECTION 

LCC-

<FT)

 

60
20

20
60

6C
20

DI

FIELD 
SPECI­ 
FIC 

rnun.. C I El Tl
DIS­ 

CHARGE
(CFS)

520

743
743

2290
229D

2220

1650
1650

3960
3960

4420
4420

3000

1170
1 1 70

1820
1820

CIS-

(CFS)

4180

3000
2980

1170
1170

1820
1820

S-

SOLVED 
CHLO- FLUO-

JUNE
C4...

JULY
ID...
10...

AUG.
04...
04... 

SEP.
10... 
10...

(CD

4

5
3

5
11

3
4

.0

.9

.6

.3

.2 

.2

I <NC

 

 
 

 

.5

.5

UCTANCE PH TEMPER-

BIO- FECAL 
CHEH- CHEH- COLI-

SOLVED OXYGEN OXYGEN (COL.

IMME­ 

DIATE 
COLI-

(COL.

~

320
460

360

520
500

300
310

28C
280

390
325

460
53C

438
450

DI

.C

.0 

.0
.P

2.0
2.0

3.C

12.0
12.0

9.C
9.0

12. C
12.P

15. C
15.0

8.0 23.0
8.1 24. C

B.2 20. C
20. C

DIS-

S- SOLVED
SOLVFD CAL-

ANALYSES

6.7

8. I
10

11
9.9

12
12

DIS­

SOLVED
SCLIDS 
(RESI-

.5

.6 247

.0 207

1.0 294

1.2 363

11. 5
11.4 

11.7
11.5

1C. 8
It. 3

9.8

a. i
7.2

8.6
9.1

9.2
9. !

fl.3
8.9

5.4
5.7

7.C
6.7

DIS-

SOLVFD
MAG-
NE-

OF ADDITICNAL SAMPLES

39

45
40

50
6C

62
110 43

DIS­

SOLVED
SCLICS

its

215
2C8

2SI

32?

3.8

6.8
6.3

5.9
7.5

8. 3
5.9

NON-
CAR-

i/L) (MG/L)

113 36

138 48
124 37

148 45

191 62

1.0
2.0

1.9
1.9

.4
1.4

.8

.6
1.3 1

1.0
1.8

1.0 I
1 . '.

2.0
1.2

.8
l.l

22 .6
10 1.0

PO-

1C
<t

TC
7200

20

IOC
10000

 
 

2000C
7CP

4020
IP

<10
<IC

<io
<1C

TAS- 8ICAR-

(NA) IK) (HC03)

13

19 l.B
20 1.8

37 3.2
36 3.8

35 3.5
34 3.0

SODIUK SPECI-
AD- FIC

MHOS)

.5 2B6

.7 357

.8 334

1.3 453

l.l 521

94

109
106

126
150

157
120

65000
294000

8DO
A32000

680

1500
700000

 
 

245000
18000

20100
270D

5000
20000

2850000
LOOOO

CAR-

(C03)

0

0
0

0
0

0
0

STREP­ 

TOCOCCI
(COL­ 

ONIES

50
150

40
600

<10

90
1500

 
 

13000
600

110
10

20
30

5
<10

(S04)

56

78
74

116
119

126
113

ATURE 
(UNITS) (DEG C)

7.1 13

7.7 15
7.8 15

8.1 23

7.4 20

.0

.0

.0

.0
.0

.0 
.0
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09365000 SAN JUAN RIVER AT FARMINGTON, N. HEX. Continued

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1968 TO SEPTEMBER 19S9 
(ONCE-DAILY MEASUREMENT)

lAY

1 
2

4 
5

6
7

9 

11

14

18 
19

22

24 
25

28 
29 
30 
11

OCT NOV DEC

530 588 638

522 898 618

692 687 751

695 684 634

690 596 722 
690 678

686 659 565 
688 658 632 
698   684

JAN FEE MAR APR HAY JUN JUL

634 408 389 375 324 338 353

569   615 341 241 316 4CC 
418   608 328 242 300 396 
389   566   244   438

AUG SEP

595 424 
466 424

552 422 
497

467 420

445

484

649 516

457 431 
437 422
395 381 

741 430
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09365000 SAN JUAN RIVER AT FARMINGTON, N. HEX. Continued

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

I
2
3
4
5

6
7
8
q

10

1
2
3
4
5

6
7
8
9
0

1
2
3
4
5

6
7
8
9
0
I

8.0 4.0
0.0 2.0
5.0 n.O
7.0 0.0
5.0 0.0

6.0 U.O
7.0 7.0

s.n
7.0 B.O
5.0 6.0

7.0 6.0
0.0 9.0
3.0 8.0
8.0 8.0
4.0 7.0

4.0 7.0
2.0 6.0
2.0 6.0
2.0 8.0
2.0 8.0

4.0 8.0
2.0 7.0
3.0 7.0
3.0 6.0
3.0 6.0

3.0 6.0
3.0 5.1
2.0 6.0
2.0 5.0
2.0 5.0
3.0

5.0 0.0 5.0
4.0 2.0 2.0
2.0 0.0 2.0
3.0 0.0 3.0
2.0 1.0 5.0

2.0 4.0 5.0
5.0 4.0 5.0
4.0 3.0 7.0
2.0. 3.0 5.0
6.0 5.0 6.C

6.0 3.0 8.0
2.0 6.0 U.O
3.0 5.0 6.0
4.0 5.0 7.0
2.0 5.0 5.0

5.0 6.0 5.0
1.0 5.0 7.0
0.0 4.0 6.0
0.0 5.0 5.0
0.0 6.0 5.0

6.0 7.0
0.0 5.0 6.0
0.0 4.0 6.C
0.0 3.0 11.0

3.0 S.O

1.0 7.0 8.0
2.0 5.0 8.0
3.0 4.0 9.0
4.0 1.0
2.0 3.0
2.0 2.0

6.0
7.0
8.0
6.0
6.0

8.0
5.0
6.0
5.0
5.0

5.0
fl.O
7,0
6.0
8.0

0.0
1.0
3.0
0.0
1.0

10.0
7.0
5.0
8.0

10.0

10.0
11.0
13.0
5.0
8.0
7.0

16.0
12.0
10.0
8.0
S.O

10.0
13.0
11.0
12.0
10.0

12.0
11.0

B.O
13.0
12.0

10.0
13.0
13.0
10.0
10.0

10.0
10.0
9.0
8.0
8.0

5.0
10.0
15.0
16.0
14.0
 

16.0
15.0
9.0

13.0
9.0

9.0
10.0
13.0
13.0
10.0

15.0
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

13.0
14.0
18.0
16.0
17.0

18.0
17.0
12.0
1T.O
19.0

15.0
15.0
17.0
17.0
16.0

15.0
15.0
17.0
1T.O
20.0

17.0
17.0
16.0
15.0
16.0

15.0
18.0
21.0
18.0
19.0
 

19.0
1S.O
20.0
16.0
2C.C

2C.C
20.0
20.0
1S.C
20.0

2C.C
22.0
22.0
22.0
22.0

22. C
22.0
22.0
22.0
19.0

22. C
23.0
22. C
23.0
23.0

22. C
20.0
22. C
24.0
25.0
25. C

25.0
25.0
18.0
??.o
 

20. C
20.0
22.0
?5.0
28.0

_
24.0
25.0
 

25.0

25.0
19.0
25.0
28.0
25.0

23.0
25.0
23.0
20.0
25.0

24.0
26.0
25.0

__
22.0
21.0

S.O
J2.0
c.o
2.0
3.0

7.0
7.0
1.0
0.0
1.0

2.0
C.O
S.O
9.0
S.O

C.O
C.O
0.0
C.O
C.O

8.0
9.0
S.O
8.0
0.0

C.O
3.0
4.0
0.0
S.O
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09368000 SAN JUAN RIVER AT SHIPROCK, N. HEX.

LOCATION. Lat 36°47'35", long 108°43'55", in SWj 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: December 1950 to September 1969. 
Sediment records: December 1950 to September 1969. 

EXTREMES.  1968-69:
Dissolved solids: Maximum, 821 mg/1 Aug. 24; minimum, 183 mg/1 May 17-31.
Hardness: Maximum, 386 mg/1 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/1 Dec. 24. 
Sediment loads: Maximum daily, 473,000 tons Sept. 21; minimum daily, 657 tons Dec. 24.

CHliMICAL ANALYSES, HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

OCT.
T1-C4
?5-C6
u7-14
15-31

N3V.
'U...
12- f)
04-13
14-3T

DEC.
.1-31

JAN.
'1-2 1

22-25
26-29
3U-31

FtB.
in -04
',5-11
12-23

MAR.
 11-19

20-21
22-23
?4-29
30-31

APR.
"1-4.3

04-21
22- 3C

MAY
Dl-06
"7...
08-16
17-31

JUNE
111-16
17...
18-3C-

JULY
oi-oe
09-18
19...
20-21
22-25
26...
27...
28-31

AUG.
01-14
15...
16-19
20-21
22-23
24...
25-31

SEP.
01-08
09...
10-13
14-19
20-22
23-30

MTD. AVG.
TIME HTD.

AVG.
TONS

PER DAY

A MEAN

MEAN 
DIS­ 

CHARGE

715
85T
774
566

780
92u
574
66<"

773

771
997

118C'
1740

1910
21 ar
226C

2240
2540
2430
1051.
1350

iaro
  -

3716

37 4u
37' 0
3320
5240

422J
415"
37 60

3440
3110
3880
100
030
660
400
780

1540
2490
1380

722
1200
2100
1490

1840
3410
2480
1730
3210
1930

 

A2118

 

DISCHARGE

SILICA 
(S1D2I

13
15
11
12

in
12
11
11
13

9.8
9.7

12
11

13
12
11

10
11
13
11
11

11
12
9.7

11
15
12
0.5

11
15
11

8.3
10
15
13
11
14
13
11

15
20
15
15
16
18
14

13
18
14
13
15
12

11

12

63

BASED ON

01 S- 

SOLVEC 
IRCN 
(FE)

 
   
 
 

 
--
 
 

 

 
 
 

 
 
 

 
 
--
 
 

2T
--
 

 
 
 
 

 
 
 

1C
 
 
 
--
--
 
 

 
 
 
 
 
 
 

 
--
 
 
 
 

__

 

 

365 DAYS.

DIS­ 

SOLVED 
CAL­ 
CIUM 
(CA)

81
88
82

1^2

104
136
102
98

92

71
69
78
57

53
32
47

49
52
50
80
78

75
51
46

47
48
48
4C

42
56
45

42
49
85
67
54
72
71
60

68
74
66
89
69

100
70

66
124

80
63
1.0

59

55

65

304

MEAN

DIS­ 

SOLVED 
MAG­ 
NE­ 

SIUM SODIUM 
I MG I ( NA )

13
13  
14
18

19
16
18  
16

16

15
13
9.1
 1.3

9.2
9.7
e.4

8.1
6.9
7.1    

14  
13

15 37
9.0
7.5

7.2
6.3  
7.5  
7.1

7.1
7.4
6.7

6.6 25
8.1
8.0
9.0
8.1

11
8.0
8.3

12
7.6

10
19
11
10
10

10
19
10
9.0

23
11

9.3

11

52

DISCHARGE BASED ON

SODIUM 
PLUS 
PO­ 
TAS­ 
SIUM 

INA+K)

72
86
67
82

82
135
80
BC

66

69
65
99
53

3C
26
31

35
51
38
55
47

 

24
21

19
72
25
10

20
3S
22

__

32
5S
28
31
95
58
36

48
184

59
71
65

158
50

52
118

80
48
52
36

37

49

204

347 DAYS OF

PO­ 
TAS­ 

SIUM
m

~
  _
»
 

 
-_
__
  .

 

..
 
--
 

..

..
 

 
_-
__
«
  .

3.6
~.
 

 
.  
 
 

 
 
 

1.7

 
 
 
--
 
 

 
_
 
_
 
 
 

 
__
 
 
 
 

_

 

 

BICAR- CAR­ 
BON AT? BONATE 
(HC03) (CC3I

162
178
160
180

176
188
1BO
176

166

102
12B
156
136

126
58

105

118
144
133
160
158

17/:
130
120

no
140
119

95

112
150
113

104
125
144
170
134
198
166
139

168
282
162
176
160
248
166

166
245
186
144
208
144

129

140

714

REPORTED DISCHARGE,

0
0
0
0

0
c
0
0

0

n
0
0
0

0
0
0

0
0
c
n
c

0
£

0

0
p
0
0

0
c
0

0
0
0
0
0
0
0
0

0
0
0
0
0
0
0

0
0
0
5
0
6

0

0

1

2050

SULFATE 
(S04)

241
269
241
312

320
412
307
296

262

269
229
290
159

122
116
122

123
133
112
221
198

168
97
82

84
170

94
64

74
114

84

88
109
220
149
108
246
176
128

167
356
182
273
201
404
171

163
410
237
150
270
134

136

178

754

CFS.

CHLO­ 

RIDE 
(CD
( MG/L)

16
20
16
22

23
25
22
21

17

16
14
8.6
7.8

1.
4.
2.

4.
6.
5.8
8.7
8.8

4.5
4.4
3.6

5.8
7.1
5.6
2.7

4.9
6.2
4.7

4.4
5.2
8.0
6.4
7.1
7.2
9.2
8.4

7.2
8.4
7.5

15
.2
.8
.6

.0

.0

.2

.2
18

7.B

6.9

9.9

38
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09368000 SAN JUAN RIVER AT SHIPROCK, N. HEX. Continued

Period of record:
Dissolved solids: Maximum, 2,980 mg/1 July 30-31, 1959; minimum, 115 mg/1. June 21-28, 30, 1944.
Hardness: Maximum, 1,100 mg/1 July 30-31, 1939; minimum, 70 mg/1 June 21-28, 30, 1944.
Specific conductance (1937-69): Maximum daily, 4,360 mlcromhos July 31, 1939; minimum daily, 188 microBhos

June 6, 1938. 
Water temperatures: Maximum, 34.0°C July 20, 1968; minimum, freezing point on many days during winter periods

Sediment concentrations: Maximum dally, 114,000 mg/1 Aug. 11, 1967; minimum dally, 2 mg/1 May 4, 1963. 
Sediment loads: Maximum daily, 2,000,000 tons Aug. 11, 1967; minimum daily, 1 ton on several days during

July and September 1959, September 1962, May and July 1963.
REMARKS. Additional chemical analysis on Feb. 3, 1969 performed in conjunction with sediment particle-size 

analysis. Bacteriological data furnished by New Mexico Public Health Laboratory.

CHEMICAL ANALYSES, HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DIS­ 

SOLVE
FLUC- 

RIOE
(F)

OCT.
01-04

17-14
15-31

NOV.
<M...
02-03
04- 13
14-30

DEC.
Cl-31

JAN.
01-21
22-25
26-29
30- 31

FEB.
1.1-04
05-11
12-28

MAR.
Cl-19
20-21
22-23
24-29
30-31

01-03
','4-21

22-3D
MAY
01-06
07...
09-16
17-31

JUNE
01-16
17...
18-30

JULY

09-18
19...
20-21
22-25
26...
27...
28-31

AUG.
01-14
15...
16-19
20-21

24. . .
25-31

SEPT
Dl-08
09...
10-13
14-19
20-22

HTD. AVG.
TIME WTD.

AVG. .<
TONS

PER BAY l.<

J

NITRATE
(N03I

4.5

3.4
5.1

5.5
5.4
4.6
4.0

4.8

2.0
2.B
3.8
3.2

1.7
.3

1.0

.8
3.2
2.3
4.2
4.6

4.1
4.1
i.5

1 .6
--

1.8
2.0

1.4
2.8
1.4

1.1
1.9
5.0
5.0
3.0
1.8
2.2
2.7

2.4
.2

2.0
5.9

.3
3.1

2.5
.6

2.0
2.6
2.3

2.1

. 2.8

12

01 S-

BORON
(61

~

_
 

   
-_
 

 

~
   
-_
--

_-
 
 

 
 
--
 
 

70
--
 

 
._
  -
*-

 
  «
 

 
 
 
 
 
 
 

 
 
 
 

 
 

__
 
 
__
 

 

 

CIS-

SOLVED

CONSTI­
TUENTS!

521

516
642

651
804
634
613

553

502
466
578
367

293
230
274

289
337
294
473
439

404
264
231

230
388
253
183

216
314
231

276
468
362
289
545
4 0
3 3

4 3
7 0
4 2
575

821
4D8

398
819
524
371
593

323

398

179D

OIS-

(TQNS
PER

.11

.7C

.ei

.a
1.09

. J6

.(3

.15

. 8

. 3
, <;
. n

. 0

. 1

. 1

.39

.46

.40

.64

.tc

.55

.36
.31

.31

.53

.34

.25

. 2S

.43

.31

.38

.64

.49

.39

.74

.57

.44

.55
1.D7

.57

.78

1.12
.55

.54
1.11

.71

.50

.81

.44

.54

 

DIS-

(TONS
PER

1010

1080
S81

1170
1780

993
1090

1150

1050
1250
1840
1630

1'IC

1350
1670

1750
231C
1930
1340
itoo

I960
2260
2310

232C
3890
2270
2590

2460
3520
2350

2320
4900
4010
2360
3910
2720
1550

1680
5310
1570
1120

4660
1640

1980
7540
3510
1730
5140

 

 

NESS
(CA,MGI

254
272
262
330

336
332
328
312

294

238
226
232
176

170
120
152

156
158
154
258
250

248
164
146

147
146
151
129

134
170
140

133
156
245
204
168
225
210
184

220
216
207
300 
216
292
219

209
386
242
194
368 
194

179

212

 

NON- 
CAR-

HARD-
NESS

121
126 
131
182

192
1T8
1ST

15")

>54
121
104
64

66
72
66

60
40
45

127
120

107
58
48

57
32
54
51

42
47
48

48
54

127
64
58
62
74
70

82
0

74
156 

85
89
83

73
185

90
68

198 
66

73

97

 

SODIUM 
AD-

TION
RATIO

2.0
2.3 
1.8
2.0

2.0
3.2
1.9

1.7

1.9
1.9
2.8
1.7

1.0
1.0
1.1

1.2
i.e
1.3
1.5
1.3

1.0
.8
.7

.7
2.6
.9
.4

.8
1.3

.8

.8
1.1
1.5

.9
1.0
2.8
1.7
1.2

1.4
5.4
1.8
1.8
1.9
4.0
1.5

1.5
2.6
2.2
1.5
1.2 
1.1

1.1

1.4

 

SPECI­ 

FIC
CCNO- 

UCTANCE
(HICRO-

PHCSI

777
865 
7T1
939

954
1160

936

816

758
706
866
569

469
374
446

471
531
471
740
686

627
427
374

364
613
401
303

335
485
369

356
104
703
579
457
824
640
510

624
1160

633
846 
672

1160
633

613
1220

782
576
891
512

502

608

 

PH

(UNITS)

T.7
7.6 
7.8
7.8

7.7
7.6
7.B

7.5

7.1
7.6
7.7
7.9

7.7
1.1
3.0

7.9
7.9
7.7
7.7
7.7

7.7
7.9
7.B

7.8
7.7
7.7
7.7

7.8
7.8
7.S

7.5
7.7
8.0
7.9
7.9
7.9
8.0
7.9

7.7
7.8
7.7
7.9 
7.7
7.5
8.0

8.2
7.8
8.0
8.3
8.1 
8.3

7.8

7.8

 



SAN JUAN RIVER BASIN

09368000 SAN JUAN RIVER AT SHIPROCK, N. HEX. Continued 

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

FIELD IMME-

TIME CHARGE (MICRO- ATURE CXYGEN DEMAND OFPAND PER PER PER

JULY

AUG.
r>5..

ScP.
10..

DATE

OCT.
24...
DEC.
02 ...
JAN.
06...

Ft-B.
C3...
03...

MAR.
03...

APP.
02

MAY
01...
JUNE
04...

JULY
09...

AUG.
Ob...
SEP.
1' ...

OCT.
24...

DEC.
02...
JAN.
^6...

FEB.
03...
03... 

MAR.
C'3...
APR.
D2

MAY
01...
JUNE
04...
JULY
09...

AUG.
05...
SEP.
10...

..

093C 245C

1130 199C

DIS-
TIPE CHARGE

1730 546

1830 725

173L 7'5

I*i30 2'50 fv
154C 1900

141P 222f

1040 1720

1940 4360

1CCIO 4180

1600 3C5C

0930 24 5 C

113f! 19SO

DIS­
SOLVED 

CHLC- FLUC-
RIDE OIDF
(CLI (FI

22 .4

17 .4

15 .4

3.4
4.2 .3

7.2 .3

8.8 .4

4.0 .3

3.8 .3

6.3

11

6.1 .6

650 8.0 21.0 4.6

850 ?.C 19.0 5.3

OIS-
ois- SOLVED

CIS- SOLVED MAG- 

SILICA IRON CIUM SIUK SCOIUM
(SIC2I (FEI (CAI (MGI (NAI 

ANALYSES Of ACOITIONAL SAMPLES

10 -- 105 18

11   97 16

11   88 15

50 20 31
14   52 8.4

12   51 10

11 10 80 15 40

11   45 7.9

9.5   43 6.9

9.1   46 6.5 25

It   66 8.8 S6

11   73 8.  > 86

OIS- DIS­
SOLVED SOLVFO

DIS- SOLIDS SOLIDS

NITRATE BORON DUE AT CONST I- NESS
(N03I (B) 180 Cl TU6NTSI (CA.MGI

4.7     656 336

4.6     593 3CB

5.6     512 280

28C   208
2.1     29C 164

.5     3CC 168

2.4 70   431 260

.8     229 145

.6     2C8 136

.5   237 251 147

3.7   421 413 196

2.6   55« 542 226

1.4 <10 8500 <

It 2.3 <10 <100 <

SODIUM
PLUS
PC- PO-

84   180 0

74   1TO 0

58   158 0

120 0
31   122 0

34   122 0

3.5 188 0

20   114 0

17   106 0

1.8 110 0

4.2 143 0

4.6 164 0

NON- SODIUM SPECI-
CAR- AO- FIC

HARD- TION UCTANCE PH
NESS RATIO (CICRC-

188 2.0 959 7.6

168 1.8 870 7.8

15C 1.5 770 7.4

11C .9 457 7.9

68 1.1 489 7.1

106 1.1 658 7.6

52 .7 367 7.4

49 .6 337 7.5

57 .9 401 8.1

79 1.7 621 8.1

92 2.5 826 7.7

:io

:io

(S04I

323

289

241

 
118

125

178

84

75

100

182

268

TEMPER­
ATURE

(OEG C)

12.0

.0

.0

5.0

5.0

10.0

10.0

14.0

21.0

21.0

19.0
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09368000 SAN JUAN RIVER AT SHIPROCK, N, HEX. Continued

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

780

912

583 838

796
789
782

922
922
898

27 
28 
29
30 
31

52 859   638 
31   785 488 670   283   537

758

J54 
562

648

487 

519

508 
520

 

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

9.0 8.0 1.0 1.0 1.0 6.0 15.0
9.0 13.0 2.0 1.0 2.0 4.0 13.0
5.0 11.0 1.0 0.0 0.0 3,0 10.0
5.0 10.0 2.0 0.0 0.0 6.0 13.0
6.0 10.0 1.0 0.0 2.0 5.0 14.0

6.0 9.0 1.0 2.0 3.0 6.0 14.0
7.0 7.0 2.0 3.0 3.0 4.0 13.0
5.0 8.0 3.0 1.0 3.0 5.0 6.0
5.0 P.O 3.0 2.0 2.0 5.0 7.0
5.0 8.0 5.0 4.0 2.0 4.0 13.0

8.0 8.0 7.0 3.0 3.0 6.0 11.0
9.0 8.0 2.0 5.0 6.0 7.0 13.0

4.0 5.0 2.0 H.O 4.0 8.0 13.0

1.0 6.0 4.0 7.0 4.0 10.0 10.0
0.0 7.0 1.0 3.0 2.0 10.0 13.0

1.0 8.0 0.0 5.0 4.0 6.0 15.0
4.0 R.O 0.0 7.0 3.0 10.0 14.0

4.0 8.0 0.0 7.0 3.0 6.0 17.0
3.0 8.0 1.0 8.0 5.0 8.0 17.0
3.0 7.0 1.0 4.0 5.0 7.0 11.0
3.0 6.0 2.0 2.0 4.0 3.0 15.0
4.0 6.0 1.0 1.0 5.0 3.0 8.0

4.0 4.0 1.0 8.0 5.0 3.0 7.0
3.0 4.0 4.0 6.0 8.0 5.0 8.0
3.0 3.0 0.0 3.0 3.0 13.0 15.0
3.0 4.0 4.0 1.0   14.0 16.0

3.0   1.0 0.0   14.0

6.0
6.0
5.0
3.0
1.0

0.0
8.0
9.0
2.0
6.0

3.0
3.0

8.0

8.0
7.0

3.0
3.0

4.0
4.0
4.0
4.0
4.0

3.0
8.0
4.0
8.0

7.0

7.0
4.0
5.0
9.0
5.0

7.0
6.0
5.0
5.0
5.0

3.0
4.0

6.0

6.0
6.0

5.0
6.0

5.0
5.0
6.0
6.0
3.0

5.0
6.0
6.0
7.0

 

S.C 22.0
9.0 22.0
 5.C 20.0
8.0 ?5.0
P.C 21.0

8.0 23.0
8.0 22.0
7.C 21.0
9.0 25.0
8.0 28.0

1.0 22.0
1.0 22.0

1.0 20.0

0.0 20.0
0.0 20.0

9.0 19.0
C.C 19.0

9.0 19.0
0.0 22.0
0.0 19.0
1.0 18.0
2.C 18.0

2.0 20.0
1.0 20.0
2.0 20.0
2.0 20.0

3.0 17.5

8.0
7.5
6.0
8.0
7.0

8.0
7.5
0.0
9.0
9.5

7.0
6.5

5.5

0.0
9.5

1.0
6.5

6.5
7.5
7.5
8.0
8.0

8.0
9.5
9.0
0.5
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I
I
1
I

17

22
23
24
25

26

28
29
30

TOTAL

2 
3
4
5 

6
J 
8

10 

11

15

17

19

21

23
24

28
29

31

TOTAL

MEAN

830

592

853

846
800

796

759

793

510

541
548
557
560

560

588
621
663

20378

MEAN

751
755
746 

745

746

818 

800

840

842

1180
1120

1100

1760

30415

OCTOBER

MEAN
CONCEN-

2090

2070

7700

6310
4650

3350

3220

3010

1440

860
950
1040
950

1170

1000
1000
949

"

JANUARY

MEAN
CONCEN-

6000

2820
2180
3050 

3300

5360

4810 

4000

4600

1220

7400
6800

13000

21100

~

4680

3310

17700

14400
10000

7200

6600

6440

I960

1260
1410
1560
1440

1770

1590
1680
1700

149840

12100

4440
6140 

6640

10800

8640

10400

2770

23600
20600

38600

100000

723290

MEAN

(CFS)

780

764

614
607

558
522

522
522

642

691

726

705
691
691

663

677
670
684
698
712

19901

MEAN

1860

2130
2240 

2240

2240

2290

22.90

2180
 

-

61810

NOVEMBER

MEAN
CONCEN-

(MG/L) 

1750

3480

2100
1890

1490
1700

1850
1720

4540

4350

4310

4490
3650
3260

4640

6890
1700
1740
710
500

"

FEBRUARY

MEAN
CONCEN-

10BOO 

7800
8500

4600

4600

3100

4000
 

--

 

(TONS) 

3690

7180

3480
3100

2240
2400

2610
2420

7870

8120

8450

8550
6810
60BO

8310

12600
3080
3210
1340
961

60400

65300

27800

28400

19200

23500
 

~

973900

MEAN

(CFSI 

726

740

756

756
788

847
839

839
854
807
799
798

808
832

732

811
701
621
695
808

812
784
740
778
765

MEAN

2220

2210

2240

2200

2560

1310

726
756

1120
1240

1340

61118

DECEMBER

MEAN
CONCEN-

(MG/L) 

1910

4250

2570

2800
4000

3900
3000

6600
5400
4700
3740
4300

3400
3480

2670

2800
600
400
350
1070

4230
1200
6200
8B20
49 BO

-

MARCH

MEAN
CONC EN-

3720

5500

2990

4930 
6000

6400

11400

8900
5400

3000
3500
6000
6900

11500

 

(TONS) 

3740

8490

5250

5720
8510

8920
6800

15000
12500
10200
8070
9260

7420
7820

5280

6130
1140
671
657

2330

9270
2540
12400
1B500
10300

235048

22300

32BOO

17700

29800 
36600

38000

78800

59400
19100

5880
7140
18100
23100

41600

1021950



SAN JUAN RIVER BASIN

09368000 SAN JUAN RIVER AT SHIPROCK, N. HEX. Continued 

DAILY SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 

APRIL MAY JUNE

1

3

5

6
7

9
10

12 

14
15

17

19
20 

21

23 
2*

28

31

TOTAL

1
2 
3
4
5

6

8 
9
10

11
12 
13

15 

16
17 
18

20

23

25

26

26

30
31

TOTAL

MEAN
DISCHARGE

2190

3330

3180

3510

3080

2690

4110 
4150

--

95930

MEAN

3520

3580

3150
3050 
2970
2T80

2960

3290 

3340
3170 
3320

4200

2940

2660

1970

1710
1650

95000

MEAN 
CONCEN­
TRATION

9000

10900

"JSS

4900

3700

11400 
8000

-

 

JULY

MEAN
CONCEN-

2830

3790

3210
1450 
1660
580

700

3980

10600

30000

17900

2310

850
1260

LCAO

53200

98000

40700

26900

127000 
89600

-

1971800

26SOO

36600

27300
11900 
13300
4350

5590

35900

120000

260000

129000

1230C

3920
5610

1415400

MEAN
DISCHARGE

3920

3320

3350

5090

5730 
5870 
5850

5590

134650

MEAN

1430

1540

1480

1270 
1220
1230

1170

1270

866 

578
1060

1810

1690

1270

1380
1640

45854

MEAN 
CONCEN­
TRATION

6150

6300

3100

6250

7800 
8100 
5600

760

600

 

AUGUST

MEAN
CONCEN-

18300

6750

2880

1310 
800
980

910
700

3150

916

11500

7000

1710

2050
16400

 

LOAD

65100

56500

28000

85900

121000 
128000 
88500

12300

9060

IT67260

135000

28100

11500

2640
3250

2870
2170

10800

2180

56200

31900

5860

7640
72600

1482510

MEAN
DISCHARGE

4440

4500

4070

4150

4060
3930

3840 
3740

3570
3410

~

120650

MEAN

1670

1990

1990

3410
2730

2270
2670

1610
1700

2160

2280

2090

1780

1580
"

63490

MEAN 
CONCEN­
TRATION

400

1740

4100

910
835

770

8800

6500
4600

3600 
3300

3310
3460

-

~

SEPTEMBER

MEAN
CONCEN-

6600

8220

8550

33200
27100

12200
17200

4450
4200

7700

3090

2420

2000

1600
 

 

LOAD

5930

20900

49800

10300
9720

8460

98600

71300
48800

37300 
33300

31900
31900

-

1001810

(TONS)

29800

48000

45900

338000
200000

74800
140000

1930C
19300

44900

19000

13700

9610

6830
~

2329750 

773200
13263079



loo SAN JUAN RIVER BASIN

09368000 SAN JUAN RIVER AT SHIPROCK, N. HEX.  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; S, SIEVE: 

Vi VISUAL ACCUMULATION TUBE; W, IN DISTILLED WATER)

HEB 

MAR

MAY 
JUN 
JUL

JUL 
JUL
AUtt 
AUG

IS......

7......
20...... 
12......

21......
25......
S......

1700

0715 

20*5

0800 
19*5
1030

WATERTEM­ 
PERA­ 
TURE

08.0

OB.O 

23.0

19.0 
25.Q
21.0

DISCHARGE

2160

*090 

2350

4210 
3020
1520

SUSPENDED 
CONCEN- SEDIMENT 
TRATION DISCHARGE

19100 211000 

18700 119000

PARTICLE SUE 
METHOD 

PERCENT FINER THAN THE SIZE IIN MILLIMETERS) INDICATED OF 
ANALY-

*6 62   74   86 97 100       VPWC

<. <»   6   18 37 83 00     VPWC 
Tl 80   91   95 97 99 00     VPWC



SAN JUAN RIVER BASIN *D 

09378700 COTTONWOOD WASH NEAR BLANDING, UTAH

LOCATION. Lat 37°33'40", long 109°34'40", in NEjNWj 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.

PERIOD OF RECORD. Water temperatures: March 1968 to September 1969. 
Sediment records: March 1968 to September 1969.

EXTREMES.  1968-69:

October, and June to September.
Sediment loads: Maximum daily, 41,400 tons July 19; minimum daily, 0 ton on many days during October, and 

June to September.

Sediment concentrations: .Maximum daily, 110,000 mg/1 July 26, 1968; minimum daily, no flow for many days 
each year.

and June 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.

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

APKIL.... -- 15 12   10 8 10 8 8 10 1* 1C 9 12 10 11 7   12 13 14 13 12 10 8 12 21 17 12 15  

AVER­ 

AGE

12

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 KAfERi P, PIPET; S, SIEVE; 

V, VISUAL ACCUMULATION TUBE; W, IN DISTILLED WATER)

HATER PARTICLE SUE
TEM- SUSPENDED METHOD 
PERA- CONCEN- SEDIMENT PERCENT FINER THAN THE SUE (IN HILLIMETERSI INDICATED OF 
TURE DISCHARGETRATIONDISCHARGE ANALY- 

OATE TIME <°C> ICFSI IMG/LI I TONS/DAY I.002 .00* .008 .016 .031 .062 .125 .250 .500 1.00 2.00 SIS

JAN 28, 1969 1025 0
PfcS 26...... 1000 i
MAR 22...... 2230 10
APK 16...... 1740 14
HAY 7...... 1830 15

JUN <....... 1*55 31
JUL 19...... 0630 18
JUL 19...... 0700 13
JUL 19...... 1030 19
JUL 20.... .. 0725 17

JUL 22...... 0600 18
AUG 21...... 1**0 30 2.8 6480 49 77 94   99   100           SPWC
AUl, 29...... 1620 20 416 93600 105000 18 20   29   48 81 99 100     VPWC
StP 13...... 1810 21 156 236000 99400 7 8   13   38 78 96 100     VPWC
StC 14...... 0720 1* 7.0 2*100 *55 62 77   92   97 100         VPWC

5.5

130 
*2

1.8

100

12

430

31700 
2180

108

38500

11000

6.4 51

11100 7 
247 11

.52 13

10400 3B

356 56

63

9
12

26

41

77

14 
17

" - -

60

89

47 
40

39

82

93

89
88

56

95

100

100 
100

92 100 
100

100

  VPWC

  VPWC 
  VPWC

  VPWC 
  VPWC

  -- VPWC

1.*

PARTICLE-SIZE DISTRIBUTION OF SURFACE BED MATERIAL, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
IMETHOO OF ANALYSIS: H, HYDRCCETER; o, OPTICAL ANALYZER; s, SIEVE; v, VISUAL ACCUMULATION TUBEI

WATER NUMBER PARTICLE SIZE
TEM- OF
PERA- SAM- PERCENT FINER THAN THE SIZE I IN MILLIMETERS! INDICATED
TURE PL ING DISCHARGE  

UATfc TIME I Cl POINTS ICFSI .062 .125 .250 .500 1.00 2.00 4.00 8.00 16.0 32.0 64.0

JAN 28, 1969 1C25 0 5.5 2 6 52 85 92 9* 96 98 100   --
Ffcd 2o...... 1000 3 21 2 18 62 88 94 96 97 98 99 100 --
AfR 16...... 17*0 I* *2 1 10 48 75 87 92 97 99 100 --  
MAY 7...... 1830 15 43 I 9 56 78 90 93 96 99 100 ~ --
JUN *...... 1*55 31 1.8 1 9 59 79 89 91 94 98 100   ~

AUG 21...... 1*40 30 2.8   5 *0 72 83 88 9* 98 100    



SAN JUAN RIVER BASIN 

09378700 COTTONWOOD WASH NEAR BLANDING, UTAH Continued

OCTOBER HOVE

MEAN ME 
MEAN CONCEN- MEAN CON

10   0
20   0
3
4
5

6
T
8
9

10

1
2
3
4
5

6
7
8
9
0

1
2
3
4
5

6
7
B
9
0
1

0
.0 1110 15
.0   .43

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

0 .
0 .
0
0 .
0 .

0 .
0 .
0 .
0  
0  

0
0 .
0
0
0 .

0 .
0 .
0  
0  
0 .

0
0
0 .
0 .
0
0

3
3
3
3
3

3
3
3
3
3

3
3
3
3
3

3
3
3
3
3

1 (MG

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

BER DECEMBER

N MEAN 
EN- MEAN CONC N-

Ll (TONS) (CFSI (MG/ 

60 .43 .50
60 .43 .50
60 .43 .50
60 .43 .50
60 .43 .50

60 .43 .50
60 .43 .50
60 .43 .50
60 .43 .50
60 .43 .50

1 (TONS) 

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

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

60 .43 .50 70 .0
60 .43 .50
60 .43 .50
60 .43 .50

ro .0
ro .0
ro .0

60 .43 .50 70 .0

60 .43 .50 70 .0
60 .43 .50
60 .43 .50
60 .43 .50

ro .0
ro .0
ro .0

60 .43 .50 70 .0

60 .43 .50 70 .0
60 .43 .50
60 .43 .50
60 .43 .50

ro .0
ro .0
ro .0

60 .43 .50 70 .0

3 .50 7C .09 .50 70 .0
3 .50 70 .09 .50
3 .50 7C .09 .50
3 .50 70 .09 .50
3 .50 70 .09 .50

ro .0
ro .0
ro .0
ro .0

3       .50 70 .0

TAL 32.0   26.61 27.50   11.20 15.50 2.79

MEAN 
MEAN CONCEN-

AV (CF

I
2
3
4
5

6
7
8
9

10

11
2
3
4
5 2

6
7
8
9
0 1

1 1
2 1
3
4
5

6 10
7
8
g
0
1

I (MG/LI

.0 160

.0 160

.0 160

.0 160

.0 160

.0 370

.0 370

.0 370

.0 370

.0 370

.0 620

.0 620

.0 620

.0 1110
8300

.0 880

.5 986

.0 1110

.0 880
2710

3400
4100

.0 1110

.0 680

.0 880

44400
.0 1700
.5 1280
.5 1280
.5 1280
.5 1280

(TONS)

.43

.43

.43

.43

.43

2.0
2.0
2.0
2.0
2.0

5.0
5.0
5.0

15
560

9.5
12
15
9.5

f 73

110
155
15
9.5
9.5

12000
32
19
19
19
19

MEAN
MEAN CONCEN- MEAN

(CFSI (MG/LI (TONSI (CFSI

6.0 1420
6.0 1420
6.0 1420
6.0 1420
6.0 1420

9.0 2350
9.0 2350
7.0 1700
7.0 1700
7.0 1700

8.0 2040
8.0 2040
9.0 2350
8.0 2040
8.0 2040

10 2710
9.0 2350
9.0 2350

11 3030
10 2710

10 2710
10 2710
10 2710
10 2710
15 3210 1

22 3030 1
12 3090 1
11 3370 1

3 13
3 12
3 11
3 11
3 7.0

7 7.0
7 6.6
2 5.6
2 4.4
2 3.7

4 4.4
4 6.3
7 8.2
4 6.3
4 6.3

3
7
7
0
3

3
3
3
3
0

0
0
0

1
      1

1

0
0
7
6
5

8
1
0
0
4

6
I
9
2
9
4

MEAN 
CONCEN­
TRATION 
(MG/LI

2620
1950
13BO
1490
1700

1170
766
1260
1010
1600

1430
1680
2130
1530
1530

4B50
8850
11100
9500
6000

5900
11100
8400
2850
1850

4650
7150
12400
20000
22700
17500



SAN JUAN RIVER BASIN 

09378700 COTTONWOOD WASH NEAR BLAND I NO, UTAH Cent inued

DAY

L
2
3
4
5

6
7
8
9

10

11

13
1*
15

16
17
18

21

23
2*
25

26
27
28
29
30
31

TOTAL

1
2
3
4
5

6
7
a
9

10

u
12
13 
14
15

16
17
18

21
22
23
24
25

26
27
28
29

31

MEAN

(CFS)

120
118
95
89

116

110
91
64
80
89

104

116
98
96

55
46
55

66

54
43
33

24
18
16
15
14
 

2110

MEAN

0
0
0
0
0

0
0
0
0
0

0
0
0 
0
0

0
0
9.2

27
«.b
4.4

43
30

13
7.4
5.6

46

1.0

APRIL

MEAN
CCNCEN-

(MG/L)

20300
19900
15800
16900
26200

19800
14400
6500
9500
9000

9500

11300
8100
S500

2900
2100
3150

4800

3050
1990
1420

786
627
638
953
417
 

 

JULY

NE4N
CONCEN-

 
 
__
 

_
_-
__
_
 

_
 

II
 

_
__

10000

25400
BOOO
2500
19100
10000

1600
1200
900

21800

5600

LCAO 
(TCNS)

6580
6340
4C50
4060
821P

5880
3540
1120
2050
2160

2670

3540
2140
2200

431
261
46 6

855

445
231
127

51
30
28
39
16
 

62407

0
0
0
0
0

0
0
0
0
0

0
0
0 
0
0

0
0

999

2470
186
30

9470
610

56
24
14

8010

15

MAY

MEAN
MEAN CONCEN-

(CFS) (MG/L)

12 393
10 369
9.5 145
9.5 486

10 700

5 800
0 2600
8 1300
3 620
0 400

0 290
0 '" ' 
9
8
a

8
8
7
5
5 

5
4 
4
3
3

3
2
2
2
2
2

300
250
250

250
271
335 
419
419 

419
457 
367
210
210

210
140
140
140
140
118

258.3

AUGUST

MEAN
MEAN CONCEN-

0
30 17000
4

1

2
1

a

i

3

11 
i

11800
.0 7600

 

 
 
--
--
 

.2 3790
11000
30600 
12800
8500

26000
7 9000

.3 5500 
9500

.0 8000 

.3 7000
5 4700

20500
.5 5000
.0 2100

.0 750
 
  -

24900 
12600

.5 13700

496.5

MEAN

(TCNSI (Cf=SI

13
10
8.8

12
19

32
211
63
22
11

. 8

^7
. 8
.8

.8

.0

. 0

.0 

. 0

.8 

.6
f ^
.1

.1

.1

. 1

.7

.5

.7

.0

.6

.6

.6

.8

.6

.4

.4

.6 

.6

.8

.8

.4

.4

.4 

.4

.6 

.6

.6 

.6

.6

.6

.8

.6

.1 0

.1 0

.86

496.66 46.7

MEAN

0 .37
8300 0
3600 0

20 0
0 0

0 0
0 0
0 0
0 9.7
0 4.1

184 3.0
386 16

962 6.1
230 2.9

27600 3.2
114 1.4
34 1.8 

333 1.4
65 1.2 

5 7.7
3 .13

1270 0
3 0
1 0

.0 0
0
0

2910 0 
65 0
14

98852.0 85.00

JUNE

MEAN
CONCEN­
TRATION 
(MG/L)

118
101
un
67
56

37
37
56
37
34

34
56 
37
56
56

34
34
34 
34
37 

37
37 
37
37
37

56
37
 
 
..  
 

 

SEPTEMBER

MEAN
CONCEN-

2000
 
 
 
 

 
 
 

14200
18400

7000
16700

20000
10000

11000
2500
4500 
3000
1900 

13000
5900
 
--
 

 
 
 
 

~

 

LOAD 
(TONS)

.86

.68

.86

.36

.27

.16

.16

.27

.16

.13

.13

.27 

.16

.27

.27

.13

.13

.13 

.13

.16 

.16

.16 

.16

.16

.16

.27

.16
0
0
0 

6.92

LOAD
I TONS I 

2.0
0
0
0
0

0
0
0

1110
407

57
4320

392
76

95
9.4

22 
11
6.2 

760
2.1
0
0
0

0
0
0
0 
0

13621.7

5057.00
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^NWj sec.7, T.42 S. , R. 19 E. , San Juan County, at bridge on State
Highway 47, 1,800 ft downstream from gaging station, 20 miles southwest of Bluff, and 114 miles upstream from
mouth.

DRAINAGE AREA. 23,000 sq mi, approximately (at gaging station).
PERIOD 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. 29; minimum, 251 mg/1 May 20-31.
Hardness: Maximum, 1,030 mg/1 Aug. 29; minimum, 184 mg/1 May 1-6.
Specif 
Water
Sedime 
Sedime

OCT.
01-04
05-09
10-16
17-31

NOV.
01-14
15-20
21-30

DEC.
01-22
23-31

JAN.
01-14
15-22

26-28 
29-31

FEB.
01-16
17-26

MAR.
01-16
19-25
26-31

APR.
01-05
06-lT
18-30

HAY
01-06
07-10
11-19
20-31

JUNE
01-12
13-17
18-19
20-30

JULY
01-09
10-19
20-22
23-26
21...
28-31

AUG.
01-03

08-11
12...
13-15
16- 17
18-25
26...
27-2t)
29...
30-31

SEPT.
01-10
11-12
13...
14-15
16-21
22-23
24-30

WTO. AVG.
TIME

MTO. AVG.
TUNS

PE« DAY

temperatures: Maximum, 29

nt loads: Maximum daily, 1

MEAN i.»i.- 
IIS- SILICA CIUH 

CHARGE ISI02) ICA)

862
I4t)8
1051
674

80*
899
797

787
602

H12

I 91
3 111
i 98
0 117

1 18
I 13
9.9 07

I 07
2 15

2 103
1416 10 96

3097 
1797

2370
2342

2272
4849
1903

3176
3857
3591

3915
3832
3610
5432

4487
3510
4525
3634

3442
3065
5520
3350
2580
197R

1527

1242
1180
2003
2030
1410
1640
1425
1910
2165

1649
1835
2910
2030
2157
2925

8.9 70 
8.9 91

0 7C
9.5 63

1 65
1 71
0 99

9.4 93
9.5 62
9.0 54

7.7 53
6.5 60
7.4 53
5.8 43

7.9 45
6.6 52
0 67
8.5 52

9.2 50
0 58
0 98
0 63
3 94
0 71

3 75

3 75
6 IBS
3 63
2 71
4 63
5 97
4 71
7 327
3 80

3 86
3 115
2 77
I 94
1 71
2 123

1910 10 75

-- 9.7 69

22" 10 81

61 433

.0°C Aug. 1, 2, 5,

,240,000 tons July

MAG-

SI UM SODIUM 
IMG) INA)

30
31
32
39

37
40
38

34
37

35
36

32
28

17
19

21
24
34

26
17
14

13
14
13
11

13
15
15
15

14
14
19
17
15
16

22

22
32
36
27
38
26
27
53
41

17
21
20
14
23
19
17

20

25

125

6, 11; minimum, fre

19; minimum daily,

SODIUM
PLUS

PO- PO-

SIJH SUM 
IK) INAtKI

62
107

66
106

120
107

92

91
96

87
114 

77
86 

119

46
54

49
66

100

53
39
35

23
49
32
18

18
31
40
33

28
44
70
39

155
49

50

53
60
44

153
69
89
53
50
59

6?
Ill
39

105
50
IS
43

51

65

320

ezlng point Dec. 5
dally, 100 mg/1 De 
30 tons Dec. 24.

BONATE

174
212
180
196

204
198
190

188
206

162
180 
165

166

157
150

150
182
209

189
156
138

136
151
132
109

117
126
146
127

127
138
168
146
189
151

172
215 
169
223
169
295
196
219
175
226
194

177
211
194
194
157
175
153

154

167

965

60NATE

0
0
0
0

0
0
0

0
0

0
0 

10

0

0
0

0
0
0

0
0
0

0
0
0
0

0
0
0
0

0
0
0
0
0
0

0
0 
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0

0

0

0

, Jan. 16 
c. 24.

SULFATE

341
OB
68
«2

76
5fl
12

396
422

386
425
462

400

188
200

203
242
395

263
143
121

108
167
126

RR

94
131
172
138

116
154
3DO
16R
392
202

213
260 
223
500
216
13«
265
325
226
905
300

244
402
173
326
220
412
201

206

269

1300

CHLO­ 
RIDE

22
29
24
30

30
29
2R

27
30

26
32 
26

22

13
14

14
14
26

21
22
21

7.
11
12

7.

10
12
12
11

10
17
19
12
18
14

16
15 
17
19
16
17
18
18
16
16
17

14
IB
15
16
16
18
12

16

19

100



SAN JUAN RIVER BASIN 

09379500 SAN JUAN RIVER NEAR BLUFF, UTAH Continued

Period of record:
Dissolved solids: Maximum, 1,860 mg/1 July 21-31, 1934; minimum, 152 mg/1 June 11-20, 1952. 
Hardness: Maximum, 1,030 mg/1 Aug. 29, 1969; minimum, 102 mg/1 July 1-6, 8-10, 1957.

June 17, 1952.
iter temperatures: Maximum,
during winter periods.

sdiment loads: Maximum daily
July 1934 and August 1939.

FLUO-

(F) IN03I

OCT.
01-04
05-09
10-16

NOV.
01-14
15-20
21-30

D C.
1-22
3-31

J N.
1-14

3-25
6-28
9-31

F 8.
1-16
7-28

H R.
01-18
19-25
26-31

APR.
01-05
06-17
18-30

01-06
07-10
11-19
20-31

JUNE
01-12
13-17
18-19
20-30

JULY
01-09
10-19

23-26
27...
28-31

AUG.
01-03
04-07
08-11
12...
13-15
16-17
18-25
26...
27-28
29...
30-31

SEPT.
01-1C
11-12
13...
14-15
16-21

24-30

WTD. »VG.
TIME

WTO. AVG.
TONS

PER 0«Y

33.5°C July 31, 1959; minium

, 12,000,000 tons Oct. 14, 1

DIS­
SOLVED DIS- DIS-
SOLIDS SOLVED SOLVED

814 1.11 3270

884 .20 2150

446 .61 2850

535 .73 7000
811 1.10 4170

382 .52 3980

329 .45 3210
251 .34 3680

333 .45 3160
422 .57 5160
402 .55 3940

302 .41 2810
388 .53 3210

462 .63 2470

509 .69 2100
646 .88 1560

802 1.09 4400
596 .81 2270

1560 2.12 8050

561 .76 2500

478 .65 3760
698 .95 3830

576 .78

 

n (1944-61, 1965-6E

Ml; minimum daily,

NON-
C»R-

404 230

448 286

242 113

3B4 213

223 95

136 78

190 «7
228 108
191 87

780 76
202 89

248 24

276 35
340 64

286 44
312 151

1030 845

284 139

276 117
292 113

356 165

), freezing poi

0 ton on sever

SODIUM SPECI-
40- fit

MHOS)

2.3 1130
2.0 1010

2.2 1190
1.9 1110

1.9 1030

2.8 1070

1.3 641
1.5 655

1.3 659

2.4 1060

1.1 556

.8 447
1.5 588
1.0 488

.6 408
1.0 494
1.2 602
1.0 497

.9 453
1.3 569
1.7 877

1.3 664

1.3 712
1.6 883

3.9 1120
1.7 841

.7 1700

1.6 797

1 . 0 69 1
2.7 958

1.2 665

1.6 802

,, 208 micromhos

it on many days

il days during

PH

(UNITS)

7.5
7.7
7.6
7.8

7.6
7.8
7.8

7.8
7.7

7.6
7.7
8.3
7.7
7 .«

7.5
7.9

7.7
7.8
7.9

7.8
7.9
7.9

7.4
7.5
7.6
7.6

7.2
7.7
7.7
7.7

7.8
7.9
7.7
7.9
7.7
7.9

7.7
7.7
7.4
7.3
7.6
7.6
7.7
7.5
7.7
7.7
7.7

6.8
7.5
7.5
7.6
7.7

7.7

7.7

7.7



SAN JUAN RIVER BASIN

09379500 SAN JUAN RIVER NEAR BLUFF, UTAH Continued 

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

NOV. 
15... 

DEC. 
05... 
JAN. 
16... 

FEB. 
12... 

MAR. 
12... 

APR. 
16... 

JULY 
28...

DAY

1 
2 
3 
4 
5

6
7 
8 
9 

10

11 
12 
13 
14 
15

19 
20

21 
22

25

27 
28 
29

DIS­ 
CHARGE

811 

767 

1870 

2260

SCOIUM 
PLUS 

MAG- PO- PO- 
CAL- NE- TAS- TAS- BICAR- 

SILICA CIUM SIUM SODIUM SIUM SIUM BONATE

9.4 

9.6 

9.6 

11

107 28 82 3.6   184 

75 23 89 4.7   180 

64 IB 47 2.4   141

3620 9.2 52 16 32 2.3   136 

2220 11 71 14 63 3.9   150

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

OCT NOV DEC JAN FEB MAR APR MAY

951

1150

1010

988 
979 
1020 
1010 
988

1170

1200 
1230

1220

1210 
1200 
1190

1270 

1220

1170

1140 
1150

1210

1100 
1110

1110

1150 
1130 
1110

130 973 701 1180 458 388

CAR­ 
BONATE SULFATE

0 375 

0 289 

0 206 

0 198 

0 140 

0 213

SEPTEMBER 1969

JUN JUL

421 528

489 569 
575 1040

CHLO­ 
RIDE 
(CD

24 

24 

14 

14 

10 

12

AUG

819 
1010

882

753 
740

1260

803

845

1050 
795

980 

881

SEP

783 
898

775 
861

738 
787

702 
824

929

10)0 
885

712 

735

640

617 
611

790



SAN JUAN RIVER BASIN 

09379500 SAN JUAN RIVER NEAR BLUFF, UTAH Continued

FLUO- 

RIDE 
(F) 

DATE (MG/L)

NQV 
15 .. .1 

DEC 
05 .. .9 

J«N 
16 .. .8 

FES 
12 .. .4 

MAR 
12 .. .4 

APR 
16 .. .<, 

JULY

DIS­ 

SOLVED DIS- DIS- NON- SODIUM SPECI- 
SOLIDS SOLVED SOLVED CAR- AD- F1C

(ND3I 180 C) PER PER (CA.MG) NESS RATIO (MICRO- 
(MG/L) (MG/L) AC-FT) DAY) (MG/LI (MG/L) XHOS) (UNITS)

B '* *27 .85 3170 282 134 2.3 901 7.7

2-2 350 .48 3420 196 8* 1.0 515 7.9

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1988 TO SEPTEMBER 1969 
(ONCE-DAILY MEASUREMENT)

DAY 
4V

NOVEMBER. 10 10 10 10 
DECEMBER. 3221

JANUARY.. 1121

APRIL.... 13 14 12 13

JUNE..... It 19 20 22

AUOUST... 29 29 28 28

011222322122221111 111111211

23 23 22 22 23 20 19 20 21 22 22 21 19 20 21 22 22 22 21 21 21 20 21 21 21 22   2

29 29 28 28 28 28 29 25 26 27 26 25 24 25 25 26 24 24 25 23 26 25 26 26 22 25 25 2

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

HATER 
TEM­ 
PERA­ 
TURE

UCT 3i 1968 400 13 
NOV 15...... 130 5

PARTICLE-SIZE 
(METHOD OF ANALY

WATER 
TEM­ 
PERA­ 

TURE
CATE TIME <°ci

UCT 3. 1968 400 13 
NUV 15...... 130 5 
DeC 5...... C4D 0 
JAN 16, 1969 435 0 
fti 12...... 505 5

MAR 12...... 135 2 
APR 16...... 415 13 
JUN 11...... 300 16 
JUL 28...... 815 26 
AUG 22...... C50 23

V, VISUAL ACCUMUL»T10N TUBE; H. IN DISTILLED HATER)

PARTICLE SIZE 
SUSPENDED ME

DISCHARGE TRATION DISCHARGE AN

R-

HOD 
JF 
W.V- 

S

DISTRIBUTION OF SURFACE BED MATERIAL, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 
SIS: H. HYDROMETER: Ot OPTICAL ANALYZER: S, SIEVE; V, VISUAL ACCUMULATION TUBE)

NUMBER PARTICLE SIZE
OF

SAM- PERCENT FINER THAN THE SIZE (IN MILLIMETERS) INDICATED 
PLING DISCHARGE

811 2 8 1 91 100             
767 2 10 6 87 99 100 

1870 3 IB 5 93 100             
2260 6 24 6 99 100    

3620 1 * *3 92 100    

METHOD 
OF 

ANALY­ 

SIS

SV 
SV 
SV 
SV 
SV

sv
SV



SAN JUAN RIVER BASIN 

09379500 SAN JUAN RIVER NEAR BLUFF, UTAH Continued

04V

1 
2 
3 
4 
5

6
7

9
10

11
12 
13 
1* 
15

17
IB 
19 
20

21 
22 
23 
24 
25

26 
27 
2« 
29 
30 
31

TOTAL

DAY

1 
2

4
5

6
7 

9
10

11 
12

H 
15

16 
17

19 
20

21

23 
24 
?5

26

28 
29
30 
31

MEAN

(CFSI

753 
77",
en

1110 
I860

1980 
1350

1050 
1050

lose
1050 
1080 
1010 
1030

738 
711 
690 
697

684 
684 
657 
651 
645

638 
645 
645 
670 
684 
6T7

28364

MEAN

ICFSI

760 
760

76C
760

760
760 
767 
B?7
811

814 
834

998 
1S40

1710 
1620

1190 
1070

1060

1500 
14SO 
1390

3020

3190 
1910 
1350 
2130

DAILY S 

OCTOBER

MEAN 
CONCEN-

(MG/LI

713 
766 
845 

6120 
11600

12"»00 
8750

1590 
1590

1590 
1590 
1650 
1650 
1510

678 
625 
590
603

58S 
58S 
515 
512 
508

482 
508 
508 
553 
585 
558

JANUARY

MEAN 
CDNCEN-

(MG/D

731 
731

731 
731

731
731 
748 
896
945

910 
910

4000

2020 

1570

3410 
3330 
2800

15900

18600 
58?0 
2^40 
7300

(TONS!

1450 
1600 
1850 

19300 
58300

69000 
31900

4510 
4510

4510 
4510 
4810 
4810 
4200

350 
200 
100 
130

1080 
1080 
921 
90C 
885

830 
885 
885 

1COO 
1080 
1020

258206

(TONSI

15TO 
1500

1500 

1500

1550 
2000
1850

2050 
2050

4490

13800 
13300 
10500

130000

160000 
30000 
10000 
42COO

MEAN

(CFS)

670 
906 
1300 
873 
796

7*5 
738

745 
753

731 
724 
731 
774 
889

889 
858 
SB1 
«8l

858 
842 
842 
827 
774

760 
789 
753
760 
767

24621 

MEAN

(CFS)

2310

?360

2440 
231C
2300

2540

2480

2310
2280 
2140

2140

2210

NOVEMBER

MEAN 
CUNCEN-

(MG/LI

553 
3840 
12800 
3670 
2330

696 
662

696 
713

659 
655 
659 
756 

1040

1040 
950 

1020 
1020

950 
924 
924 
896 
756

731 
798 
713 
731
748

FEBRUARY

MEAN 
CUNCEN-

(MG/L 1

9870 
8980

B66C

8980 
8450 
7440

T440

8040

(TONS)

1000 
14800 
44900 
8650 
5010

1400 
1320

1400 
1450

1300 
1280 
1300 
1580 
2500

2500 
2200 
2430 
2430

?200 
2100 
2100 
2000 
1530

1500 
1700 
1450 
1500 
1550

120370

(TONSI

65000

58000

56COO 
52000 
43000

43000

48DOO

MEAN

(CFSI

782 
789 
789 
796 
774

774 
718

740 
760

782 
B27 
866 
311 
789

866 
889 
922 
739

670 
640 
600 
110 
350

600 
731 
750 
760 
760 
760

?2744

MEAN

(CFSI

2280

2250

2750 

3090

3C90 
3100 
16SC

1140

1460 
2100 
2690 
3020

DECEMBER

MEAN 
CONCEN-

(MG/LI

796
798 
798 
BOO 
756

756 
650

691
731

796
896 
984 
345 
798

984
1040 
1140 
793

553 
506 
432 
100 
127

432 
659 
706 
731 
731 
731

MARCH

MEAN 
CONCEN-

(MG/LI

8100 
a 100

8320

7410 
6500

4610

4120 

4390

6060 
3210

7190

7190 
7170 
2240

1010

1780 
3530 
5640 
6990

(TONSI

1680 
1700 
1700 
1720 
1580

1580 
1260

1380 
1500

1680 
2000 
2300 
1850 
1700

2300 
2500 
?840 
1700

1000 
874 
700 
30 

120

700 
1300 
1430 
1500 
1500 
1500

46824

(TONSI

49000 
49000

51000

45000 
40000

28000

25000 

27500

45000 
74000

60000

60000 
60000 
9980

3110

7020 
20000 
41000 
57000

TOTAL 41743



SUN JUAN RIVER BASIN

09379500 SAN JUAN RIVER NEAR BLUFF, UTAH Continued 

DAILY SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

APRIL MAY JUNE

DAY

I

3

5

6
7
8
9
10

12 
13
14
15

16
17
18
19

21

23
24
25

27
28

30
31

TOTAL

DAY

I

3
4
5

6
7
8
9
10

11
12

14

16
17
18
19
20

21

24
25

26
27

29
30
31

TOTAL

TOTAL
TOTAL

MEAN
D1SCHARC

(CFSI

2820

3090

3970

4000
4030
4060

4110

3900
3640

3600
3430
3340
3040

4000
4240
4280

4130
3620

3150
 

108840

MEAN

(CFS)

3720

3670
3360
3090
2930

2460

2890

6010
6420

5820

3040
3080

3690
2580

2010
1960
1670

102060

DISCHARGE
LOAD FOR

MEAN 
CONCEN-

F TRATION
IMG/LI

6170

7190

10300

11100
11100
11100

11300

9780
9360

9160
K420
8090
7070

1100
1700
1700

1400

7410
 

 

JULY

MEAN
CONCEN-

(HG/Ll

10700

10100
8380
7190
6150

4810

57700
63500

54100

49300

67200

24000
22700
20200

--

(TONS!

47000

60000

110000

120000
121000
122000

125000

103000
92000

89000
7800C

58000

20000
34000
35000

27000

63000
 

2805000

(TONSI

90000

107000

100000
76000
60000
47000

31900

1240000
1100000

850000

410000

670000

130000
120000
91100

MEAN

(CFSI

3930

4270

3820
4160

3950
3850

3370

4450

5960

4880
4740

5630

136500

MEAN

(CFSI

1560

1640
2960
2090

1590
1520
1400
1230

1150
1180

1630
1360
1300

1140

866

2180

1640

1380
1910
2430
1940

MEAN 
CONCEN-

IMG/L1

11600

10200
11200

8920

}0500
10000
10200

15400

28600

19000
1BOOD

21700

--

AUGUST

MEAN
CONCEN-

(MG/LI

16600

1R700
50100
26600

16500
15600
13500
10800

9660
toooo

1850P
13100
1230P

9420

9410

42500

27100

13230
33000
35100
24800

-

LOAD
(TONS)

134000

105000
126000
105000
85000

110000
107000

H5000

300000

460000

250000

330000

5988500

LOAD
(TUN5I

69900

82800
400000
150000

70800
64000
51000
35900

30000
31900

83900
48100
43200

29000

22000

250000

120000
59100
49200
170000
230000
130000

3150200

MEAN
DISCHARGE

ICFSI

4200

4450
4390
4060
4000

3950
3480

4140

3670

3610

3970

 

119910

MEAN
DISCHARGE

(CFSI

1B10

1300
1320
1230

1540
1470
1280
1380

1880
1790

1900

1570
1560
1580
1550

5010

2420

2130

2040
1870
1770
1700
1590
 

59290

MEAN
CONCEN­
TRATION
(MG/L)

13700

15400
15000
12800
11600

14800 
12000
9150

15200
13200
12200

10100
9390
10200
9850

13100

8260
 

 

SEPTEMBER

MEAN
CONCEN­
TRATION
(MG/L1

22500

12800
3840

10500

21200
20200
16500
27600

27600
22800

27300

18600
15600
18500
19500
19100

51600

24500

12500

10300
10300
10500
10500
10500
 

-

FOR YEAR (CFS-OAYS)
YEAR (TONS!

LOAD
( TONS!

55000

85030
78000
40000
25000

70000 
28000
86000

180000
148000
130000

100000
90000
102000
96000

140000

74000
 

4193006

LOAD
(TONSI

110000

44900
13700
34900

89100
80200
57000
140000

140000
110000

140000

83900
66100
77900
83200
79900

873000

160000

71900

56700
52000
50200
48200
45100
 

4389100

833359



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 NKjSKj sec.13, T.40 N. , R. 7 E. , Coconino County, in
Kavajo 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

DRAINAGE AREA.  107, 900 sq mi, approximately.
PERIOD OF RECORD. Chemical analyses: January to July 1926, October 1926 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.  1968-69:

Dissolved solids: Maximum, 750 mg/1 Apr. 26-30; minimum, 493 mg/1 Nov. 1-30. 
Hardness: Maximum, 388 mg/1 Apr. 26-30; minimum, 252 mg/1 Oct. 1-31, Nov. 1-30.

SODIUM
PLUS

DIS- «1AG- PO- PO-
MEAN S3LVED CAL- ME- TAS- TAS- BICAR- CAR- CHLO- 
OIS- SILICA IRON CIUM SIUM SODIUM SIUM SIUM BONATE BONATE SULFATE RIOE 

CHARGE (SI02) (FFI ICAI (MGI (NAI (Kl INAHO IHC03I IC03) (504) (CD

OCT.
01-31 1017C 11   66 21     72 14* 0 216 45 

NOV.
01-30 10650 11   66 21     69 151 0 206 43 

DEC.
01-11 10590 10   72 22     72 149 0 230 45
12-31 10250 10   7B 26     f 162 0 273 52 

JAN.
01-31 9264 10   87 28     98 172 0 302 61 

FEB.
01-23 8296 9.8   78 37     101 177 0 311 66 

MAR.
01-3' 11520 9.9   93 30     106 1B2 0 320 72 

APR.
01-25 1490C 10 10 93 33 101 4.6   1B2 0 320 72
26-30 13280 12   95 37     101 186 0 33B 71 

MAY
01-31 12410 11   100 30     95 184 0 320 66 

JUNE
01-30 1471C 11   86 42     76 181 0 300 61 
JULY
01-31 15540 11 40 82 ?8 87 4.6   173 0 2BO 56 

AUG.
01-31 15120 10   74 25     7B 166 2 235 49 

SEPT.
01-30 13340 11   69 23     75 155 5 220 44

KTO. AVG.   11   81 29     85 169 1 274 57
TIME 

KTO. AVG. 12200 11   81 29     B5 169 1 274 57
TONS 

PER DAY   347   2680 945     2660 5580 22 9030 1880

ANALYSES OF ADDITIONAL SAMPLES

JULY
30... A 12000     76 ?7 78 4.2   169 0 244 54 

AUG.
20... A 9490     71 27 76 3.8   164 0 238 50 

SEPT.
17... A 18400     66 25 70 3.6   158 0 215 48

A DISCHARGE AT TIME OF SAMPLING.



COLORADO RIVER MAIM STEM 

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 several days during October; minimum, 6.0°C Jan. 30, Mar. 5. 

Period of record (1985-69):
Dissolved solids: Maximum, 757 mg/1 Apr. 1-30, 1967; minimum, 296 mg/1 Sept. 1-30, 1965.
Hardness: Maximum, 388 mg/1 Apr. 26-30, 1969; minimum, 166 mg/1 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. 
Water temperatures: Maximum, 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 Dan since Mar. 13, 1963, and the subsequent filling of

beginning with the 1969 water year.

FLUO-
RIDE
IF)

OCT.
01-31

NOV. 
01-30

DEC.
01-11 
12-31

JAN. 
01-31

FEB. 
01-28

MAR.
01-31

APR.

MAY 
01-31

JUNE
01-30

JULY
01-31 .4

AUG. 
01-31
SEPT.
01-30

HTD. AVG.
TIME

HTD. AVG.
TONS

PER DAY

JULY

AUG.
20...

SEPT. 
17...

CHEMICAL ANALYSES

DIS­
SOLVED 
SOLIDS
(RESI- 

NITRATE BORON DUE AT
(N03I (Bl 1BO*CI

3.6

3.1

3.5
4.0

4.1

4.5

4.8

4.7

4.3 130 643

4.5

3.6

4.3

4.2

, WATER YEAR OCTOBER 1966 TO

DIS­
SOLVED OIS- DIS-

CONSTI- (TONS (TONS
TUENTS) PER PER

506 .69 13900

528 .72 15100

724 .98 22500

670 .91 26600

638 .87 27000

560 .76 22900

527 .72 19000

627

626 .86

SEPTEMBER 1969

NON- 
CAR-

NESS HARD-
ICA.MGI NESS

252 134

2

272 150

346 201

356 207

389 235

386 238
^
318 176

266 131

321 181

319 180

SOD I UM 
AD-

TION
RATIO

2.0

1.9

1.9

2.4

2.5

2.3
2.2

2.1

1.7

2.1

2.0

2.1

2.1

31, 1965,

SPECI­ 
FIC

COND­ 
UCTANCE
(MICRD-

789

827

1060

1090

1110
1120

1080

1030

957

796

954

953

PH

7.6

7.8

7.6
7.7

7.8

8.0

7.9

7.8
7.4

7.7

8.1

8.0

8.3

8.5

7.9

7.9

ANALYSES DF ADDITIONAL SAMPLES

575 547 .78 13200 282 148 1.9

1.9

862

816

7.8

8.2

7.7

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENTS, WATER YEAR OCTOBER 196B TO SEPTEMBER 1969

D4Te

DEC 20........ 
JAN 9, 1969..

FFB 24........

MEAN

(CFS)

12100 
9C10 
12700 
8190

9800 
8900 

10900 
13100 
8550

9350 
11 (>00 
12BOO 
13100 
16700

13800

MEAN 
CONCEN-

(MG/LI (T

<1 
<1 
<1 
<1
41

<1
6 
13 
12 
35

38 
87 2 
17 
10 
5Z 2

21

3NSI

0 
0 
0 
0 

>07

0 
44 
83 
24
on

59 
20 
88 
54 
40

r«?

DATE

MAY 28........

JUL 3........

Jill 23........

AUG 20........ 
AUG 28........ 
SFP 24........
SEP 30........

MEAN 
MEAN CONCEN-

DISCHARGE TRATION LOAD
(CFSI (MG/L) (TONS) 

15500 1 ">BA
10100 
13100 1 
16600 1
13800

13200
16500
18200
16600 2
16900 25 

14700
16400 
19000 77 
13100
13000

109 
424
448
224

107
223
197
896

11700 

357
310 

39600 
106
70

<1 IN CONCENTRATION COLUMN INDICATES CONCENTRATION BELOW THE LIMITS OF DETECTION.



COLORADO RIVER MAIN STEM 

09380000 COLORADO RIVER AT LEES FERRY, ARIZ. Continued

SPECIFIC CONDUCTANCE (MICROMHOS AT 25°C), WATER YEAR OCTOBER 1968 TO SEPTEMBER 19 
(ONCE-DAILY MEASUREMENT)

1 774 78H 775
2 792 786 794

4 799 763 FI33

6   793 850
7 Rib 770 
8 H03 751

12 796 818 910

15

18

20 771   9L3

21 769   919
22 769   1000

27     908
28 769 757
29 760   910
30 778 775 925
31

1070 1080 1100 1110 060
925 1090 1110 1080   060

1060 1100 1090   050

1040 1090 1140 1100 050
932 1060 1090 1120 1110 040

989 1050 1060 1100 1090 050

970 1070 1030

975 1080 1090 1120   1010

000 1080 1080   1070 1010
040 1030 1090 1110 1070

110 1170 1090   1060
160 1110 1100 1120 1060 991
140 --   1110 1050 991
160 -- 1080   1050 <>91
140   1080   1050

JUL 

985
 

991

1010

988

985

II

955
941 
934

--

_
928 
936

--
918
906
926
 

AUG 

886
 

817

838

 

848

812

778

863

_
"

844
834
783
--
 

SEP

827

792

768

797 

755
769

-

_
741

811
779
789
817
 



COIORADO RIVER MAIN STEM 

09380000 COLORADO RIVER AT LEFS FFRPY, ARIZ. Contl

18.0
18.0
17.0



182 PARIA RIVER BASIN

09382000 PARIA RIVER AT LEES FERRY, ARIZ.

LOCATION (revised). Lat 36°52'20", long 111°35'38", in N*iNEj sec.13, T.40 N. , R. 7 E. , Coconino County, at gaging 
station 0.6 mile northwest of Lees Ferry and 1.1 miles upstream from mouth.

DRAINAGE AREA. 1,410 sq mi.

PERIOD OF RECORD. Chemical analyses: October 1947 to February 1990. 
Specific conductance: October 1964 to September 1969. 
Ifater temperatures: October 1956 to September 1969. 
Sediment records: October 1947 to September 1969.

EXTREMES.  1968-69:
Specific conductance: Maximum dally, 4,000 mlcromhos Aug. 12; minimum daily, 500 mlcromhos Oct 1 May 28

June 1, 12, July 1, 5.
Water temperatures: Maximum, 33.0°C June 28; minimum, freezing point on Jan. 31, Feb. 1, 2. 
Sediment concentrations: Maximum dally, 481,000 mg/1 Aug. 13; minimum daily, 70 mg/1 May 25. 
Sediment loads: Maximum dally, 578,000 tons Aug. 13; minimum daily, 0.49 ton June 30.

Period of record:
Specific conductance: Maximum dally, 4,000 micromhos Aug. 12, 1969; minimum dally, 320 micromhos May 21, 1967. 
Water temperatures (1956-61, 1965-69): Maximum, 35.5°C Aug. 11, 1958, July 29, 1960; minimum, freezing point

on many days during winter periods.
Sediment concentrations: Maximum dally, 780,000 mg/1 Aug. 9, 1968; minimum dally, 1 mg/1 June 1-10, 1950. 
Sediment loads: Maximum dally, 5,100,000 tons Sept. 12, 1958; minimum dally, 0 ton on many days of most years.

SPECIFIC CONDUCTA(TCE (MICHOIIHOS AT 25°C), WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 
(ONCE-DAILY MEASUREMENT)

I!I!I..........
...............   "

:::::..........
.....

8.....
9.....
0.....

1.....
2.....
3.....
4.....
5.....

7.....
8.....
9.....
0.....
1.....

500

1400
 

1000

700
1100
BOO 

1100
1000

850 
900
900
900

950
1200

1200
 

1100
1000
1000
1200
900

850 
900
BSD
900
BOO

BOO

1000
950
1000

1000
950
1000 
1000
1000 

950

1500
1100
1300

1200
1100

1000
1100

1100
1000
1100
1100
1200

1250 
1250
1600
1500

1500

1700
1500
1400

1500
 

1600
1600

1500 
1600
1400
 

1500
1400

1200

1000
1000
1100
1000
 

1000

1600
1600
1600

1400
 
~

900
900
1200 
1200

1150
1200 
1100
1150
1200

1400
1100

1100
1100

1200
1400
1200
1000
1000

1700 
1400
1500
1200
1450 

1230

FEB 

1300
1300 
1300
 

1250

_
1000
1100
1100 
1200

1100
1150 
1200
1150
1100

1400
1000

1250
1250

1100
1250
1200
1500
1300

1500 
1600
 
 

1250

MAR 

1650
1650 
1400
1600
1600

1600
1400
1800

1500

1550 
1500
1500
1500

1550
1450

1600
1400

1650
1650
1500
1500
1500

1600 
1300
1400
B50
BOO 

1490

APR 

1300
1200 
1000
1100
1500

1500
1400
1400

1400

1400 
1200
1300
1200

1200
1100 
1200
1200

--

1200
1400
1200
1200
1200

1200 
1000
1000
 

1230

MAY 

950

_
 
 

1000
1400
3000

1500

1300 
1300

-  
~

1100
700

__
 

_
600
600
600
550

575 
500
700
550
550

JUN 

500
600 
550
550
650

650
550
600

600

500 
550
550
550

550
600 
550
500
900

TOO
 
600
550
600

600
550
550

5B5

JUL 

500

_
 
500

550
 

600

550

550

750
600

600
1400
1280 
1890
2400

2870
2500
2600
 

2000

2600 
1300
1500
1830
1600 

1400

AUG 

1600

_
1500
1600

 
1700
1400

4000 
2500
3000
3000

1600

1700

2000

1400
1400
 
__
700

1500 
700
1200
2700

SEP 

2700
2000 
1300
1600
2000

_-
 

2500
2000 
1900

:: 
2500

2200
3000

II
 

_
 
 
.  

1200

1200 
900
1100
900

OCTOBER.. 
NOVEMBER. 
DECEMBER.

JANUARY.. 
FEBRUARY. 
MARCH....

APRIL....
MAY......
JUNE.....

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

DAY 

9 10 11 12 13 14 15 16

21 14 15   15 22 17 21 14 20 16 17 20 21 16 16 14   15   10 10 11 16 16 17 17 IB If 
14 17 13 14 12 14 14 13 6 6 12   10 11 5 T 10 5 6 6 6 7 5 6 10 8 5 ^1 3

555655555 ------
9   10 10 10 11 13 12 11 11 11 12

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
13         14 14 14 17 24   20 27     15 27     ~   16 18 16 17 20 21 21 22 20 19  
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

AUGUST... 25     25 26 ~ 25 25 25   24 26 23 24 23 24   23   25 24 24     27   27 27 27 25   
SEPTEMBER 27 29 2* 24 24     21 29 19       ~ 21 24 19               25 26 27 24 18 15  



MRIA RIVER BASIN 

09382000 PARIA RIVER AT LEES FERRY, ARI Z.--Cont inued

OCTOBER 

MEAN

I
2
3
4
5

6
7
a
9

10

11
12
13
14
19

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

DAY

I
2
J
4
5

6
7
8
9
10

11
12
13
1+

16
17 
IB 
19
20

21 
22
23
24
25

26
27 
28

30
31

MEAN

4.B
11
11
11
11

9.8
5.8
9.0
7.2
6.9

8.3
7.2
9.0
8.3

12

13
12
12
12
11

11
10
7.
6.
' 

6.
6.
6.
6.
6.
6.

MEAN

(CFSI

IB
IB
IB
20
25

3+
30
33
3B
23

26
25
36
44

55
50
45 
45
48

50

134 
73
56

910
500
150

30
14

CDNC EN-

678
5220

15800
6080
950

49B
421
353
274
145

121
123
198
523
236

257
437
380
311
290

292
275
239
1460
1200

2220
4B5
210
179
179
161

JANUARY

MEAN
CONCEN-

(WG/L)

1680
1230
1140
1430
I860

2370
19BO
195D
2190
1530

1160
788

2080
2550

10500
2910 
1600 
1890
2540

5960

32500 
10900
9900

129DOO
14000 
3760D

5780
2950

BB
155
469
1B1
2B

13
6.6
8.6
5.3
2.7

2.7
2.4
4.8

12
7.6

9.D
14
12
10
B.6

B.7
7.4
4.9

24
29

41
9.0
3.7
3.2
3.0
2.9

(TONS)

82
60
55
77

126

217
159
180
224
95

81
S3

213
303

1560
393 
194 
230
329

80S

11BOO 
2150
1500

3B2000 
1570DO
15200

468
112

MEAN

B.O
7.6

11
9.4
9.0

8.6
9.0
9.4

10
9.8

10
11
12
13
14

13
13
13
14
14

15
14
15
15
14

15
14
16
15
16
""

MEAN

ICFS)

IB
23
26
25
31

44
52
50
45
35

43
SO
52
53
42

SO

44 
53
52

52
47
46
48
48

114 
124
55

__
 

NOVEMBER 

MEAN
CONCEN-

(MG/L) 

211
189
465
375
284

115
175
200
182
181

162
180
507
689
645

506
581
500
535
496

510
524
509
492
37B

360
1260
2770
2850
3150
"

FEBRUARY

MEAN
CONCEN-

(MG/L)

2150
2200
1450
1400
1450

4200
4410
2830
12700
9900

6850
6980
5950
7630
4750 

5390

9930 
9720
9630

8050 
4500
3750 
5800
6370

52800
50100 
13300

II
 

(TONS) 

4.
3.

14
9.
6.

2.
4.
5.
4.
4.

4.
5.

16
24
24

18
20
18
20
19

20
20
20
20
14

14
48
119
115
137
"

(TONS)

104
137
102
94

121

499
619
3B2

1540
936

795
942
835

1090
539 

728

1180 
1430
1350

1130 
570
466 
752
826

19200
16800 
1980

__
 

MEAN

(CFS) 

19
24
24
13
8.3

9.0
10
9.0

IB
21

24
18
11
9.0
9.0

10
12
12
12
10

9.0
9.0

10
12
13

14
14
15
15
15
16

MEAN

(CFS)

45
40
35
35
34

29
21
14
13
14

17
16
15
17
17 

18
28 
78

B4

85 
134

83
52

76

14B
137 
156
167

DECEMBER 

MEAN
CONCEN-

(WG/U 

3030
3040
4640
2420
B60

680
700
700
725
925

2B40
4600
1380
900
800

1730
2270
1910
1200
425

235
170
IBS
195
327

620
1060
1670
21BO
2050
2000

MARCH

MEAN
CDNCEN-

(WG/L)

7450
7040
7050
7430
7420

6250
6650
4900
3500
3150

4650
3820
2850
3150
3230 

4350
13400 
35500

40400

31900 
39100

35200
2BBOO

4B500

29500
48100 
613DD
77300

(TONS) 

155
197
312
114
19

17
19
17
35
52

161
186
41
22
19

47
73
62
39
11

5.7
4.1
5.0
6.3

11

23
40
6B
88
B3
86

(TONS)

905
760
666
702
6B1

489
377
IBS
123
119

213
165
115
144
14B 

211
1570 
8330

9370

7950 
16600

7980
5400

9680

13300
20700 
31900
35700

666116



P*RIA RIVER BASIN 

09382000 PARIA RIVFR AT LEFS FERHY, ARJZ. Continued

DAILY SUSPENT

Apnil

HFAN
MEAN CONCF-J- 

DISCHAPOF TRATION
(CFS) IMG/1.) 

154 54900
1 7 26600
I 7 29400

0 75100
0 10800

5 1B600
6 9990
0 14200 
0 9010
0 7090

0 14100
0 8990
5 14300
0 11100
5 7850

4 7630
3 5120
2 3570
2 3460
1 ??80

2 2190
3 1850
5 7320
0 11300
5 8180

2 5450
7 5460
0 2900
9.4 1220

12 ID^OP

1  >" t . ;

JULY

M^N
*"' "'r,V U|'T r 1"

I f ,1 (-../I 1

1 . ' U i
'. i 1/4
4.1] 116
<  . 5 <)')

1. ' ',0

1.2 1?1
?, rui
i , ' 414
?. > 14f
?.'  156

2." 1,11
?.f 171
<,- - B66 
l.o 5<U
1.6 770

5.5 'i?JO
6.5 1 900

?s 2(100
>M Z 1000
">? '' > non

?' : i 2oou
,13 1 flOOO
«.n i moo
r> * >ono

17' ! tnoo

I* 1; i looo
6^ 2 MOOO
31 0100

??o f moo
t i ^ r?oo

\I'J>.1<   1

[SCIMR,-I rn-i vt-AR icr
H Ml F ' M vr ITONSt

ED SEDI^E

LOAD
crcmi

22300
12700
12700
6100
1450

3770
2050
2680 
1460
1080

1520
728
965
599
31U

788
180
116
112
77

71
135
296
610
552

324
251
78
31

140
 

73831

1 MAD
ITfnsi

1 ./
. 'K.

1.2
1 .<!
.H7

1.0
^. i
4.7
7.3
1.1

1 -4
1 .3

11 
5.2
!. >

226
560

1120
2 J'jOOO
206000

?7bOOO
OlJfOO
2 1400
194000
1JHOOO

16<,000
40HOO
?ftHO 
1220

213000
lUrtOO

Sb 1R42.71

1. D'Y^ )

NT, WATER Y

MEAN

11
10
12
15
17

51
70

40
20

15
10
8.2

10
9.4

5.5
6.0
6.0
5.0
5.0

5.0
4.0
4.5
4.5
4.0

3.2
3.6
3.6
2.5
2.8
2.8

420.6

HFftN

(f FS)

10
22
1')
14
45

3ft
12
7.0
1.2
5.0

34
?<)

309

52

1 I
B.B >.o

133
94

10
19
12
1 H
17

18
19
25

?OB
75

1596.0

*R QCTOBE

HAY

HtKH
CONCEN-

38000
30600
15000
10000
10000

13300
24000

14100
9000

3990
3740
3&40
2020
1430

1650
515
400
400
300

300
255
151
87
70

99
181
188
459
218
161

"

SUCUST

MtAN
CCINCFN-

(MG/L)

92200
55100
bOSOO
48200
51400

40300
24400
1400U
19900
20400

69200
102000
481000

119000

59300
26500
B700

127000
1750U

35700
18900
13000
38700
36000

60200
52000
34HOO

260000
160000

"

1130
826
486
405
459

Z470
4540

15ZO
486

162
101
80
54
36

24
8.3
6.5
5.4
4.0

4.0
Z.8
1.8
1.1
.76

.16
1.8
1.8
3.1
1.6
1.2

19244-02

(IONS)

7470
3270
2470
1820
7030

3920
791
765
821

2750

9040
7990

578000

16700

2720
630
117

91300
28100

2R90
970
421

?810
22BD

292U
2670
2350

167000
32400

1131815

PTEMBFR 19

MEAN

(CFSI 

2.5
2.5
4.5
5.0
4.5

4.0
3.6
4.0
4.5
2.5

5.5
6.0
5.5
4.0
3.6

6.5
5.0
6.5
5.5
4.5

3.2
1.4
2.2
2.2
1.9

1.9
2.2
1.6
2.2
1.4
__

110.4

HPAN

(CFS)

69
21
12
12
22

16
32
34
68
25

18
9.4

12
202 
36

58
62
24
1)
12

10
11
10
7.
7.

7.
6.

6. 
5.
 

836.7

JUNE

MEAN
CONCEN-

( KG/LI 

251
269
278
281
353

279
181 
161
132
675

265
175
237
169
162

298
276
230
188

2820

1130
430
250
268
234

206
175
142
125
132
 

_

SEPTEMBER

HtAN
CONCEN-

(MG/LI

16 000
9 400
3 400

770
2 800

300
2 600
6 700
7 900
5 100

3 500
1 000
2 000
6 100 
4 800

4 000
4 400
2 700
1 100

400

1200
900
300
250
205

184
170
136
122 
115
 

-

LOAD
(TONS) 

.7

.8

.4

.8

.3

.0

.8 

.7

.6

.6

.9

.8

.5

.8

.6

.2

.7

.0

.8
3

9.8
1.6
1.5
1.6
1.2

1.1
1.0
.61
.74
.49
 

110.64

(TONS!

30700
5410
1020
446

1240

402
2860
5940
13600
3380

1480
355

1140
40600 
4160

6730
7070
J540
354
175

32
27
U.I
5.1
4.2

3.8
3.0
2.6
2.1 
1.7
 

128691.6

13449.5
3861611.47



PARIA RIVER BASIN 

O9382000 PARIA RIVER AT LEES FERRY, ARIZ. - -Contil.iu.-d

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 10 itPFbMufcR U6y 
(METHODS OF ANALYSIS: B, BOTTOM WITHDRAWAL TUBE) C, CHEMICALLY DI5PERSbD) N, IN NATIVE WATER) P, PIPETl 

V, VISUAL ACCUMULATION TUBEl W, IN DISTILLED WATER)

PATE

OC1 , 1968 
NUV I ...... 
DEC ...... 
JAN 1 , 1969 
FCB I ......

MAR 1' ......

M4R 3 ...... 
APR ...... 
APR 1 ...... 
AI>H ? ......

JUf. ? ...... 
JUL 1 ......
JUL 10...... 
JUL 30...... 
AUG 13...... C

730 
900 
545 
715 
520 
050 
100 
130 
130 
210 
130 
400 
145 
030 
210 
210 
900 
045 
000 
000 
700

WAI bR 
TEM­ 
PERA­ 

TURE

7 
9

S
q 

11 
11 
12 
14 
19 
12 
17 
19 
19 
?0 
26 
26 
26 
23

DISCHARGE

11 
14 
28 
60 
34

56 
47 
47 
70 
60 
12 
20 
40 
11 
11 
2.5

920 
920 
650

CONCEN­ 

TRATION

14700 
464

30100 
9320

37100 
22500 
22500 
88200 
7090 
3460 
5130 
13800 
1780 
1780 
1040

428000 
42HOOO 

060000

SUSPENDED

DISCHARGE

437 
18

4880 
856

5610 
2660 
2860 
16700 
1150 
112 
277 

1490 
53 
53 
7.0

1060000 
1060000 
186000

70 
68

50 
61

58 
56

26 
56 
39 
61 
21 
54 
2 

74

8 

5

PARTICLE l

93   100 
80   96   97

64   8 
91   9

71   9 
70 81 8 

1 3 8 
31   7 
72   9 
49   7 
81   9 
71   9 
69 81 8 
5 ?8 8 

93   9

1 1 
6

96 
  100

95 
90 93 
88 93 

81 
99 
90 
96

87 68 
87 83 

100

17 29
20

lit

100

100

100
9a
98 
99 

100 
100 
99 
99 
96 
96

68 
41

iOO

100

100

100 
100 
100 
100

97 100 
11 99

Hb fhO

ANAl 1

-- SPXC

-- VPKC 
  SPhC

VPWC

- SPWC 
-- ./PWC
-- SPWC

- VPM

-- VPKC 

100 -- \/'UL

IAP 
IAY

OATE

27, 1969 
14......

TIMF

1130 
1210

WATER

TURb
("tl

11 
19

NUMBER
OF

PLING
PC1INTS

DISCHARGE
(CFS) .062 .125

1 10

.250 .

»

PARTICLb bIZf

,500

73

1.00

81 
93

2.00 <r 0"

87 SI

,00 lo.O 3^.0

95 100



186 LITTLE COLORADO RIVER BASIN

09401200 LITTLE COLORADO RIVER AT CAMERON, ARIZ.

LOCATION.  Lat 35°52'40", long 111 0 24'40", in NE$SE$ sec.22, T.29 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 Hoenkopi Wash, 
9 miles upstream from Coconino Dan 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: Maximum 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 dally, 608,000 tons Sept. 12; minimum daily, 0 ton on many days.

Period of record:
Specific conductance: Maximum dally, 2,720 micromhos May 12, 1969; minimum daily, 250 micromhos Dec. 20, 1966. 
Sediment concentrations: Maximum daily, 228,000 mg/1 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, 0 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)

1
2 
3
4

7

9
10

11 
12 
13

15

18 
19

22 
23 
24
25 

26

28 
29

31 

VG

 

775

800 
775

800 
775 
800 
800

:: ::

1000 
900

1000

 

 

410 
425 
415 
410

480

500 
560

570 
590

700 990

750 1100

440

405

1100 
1200 
1300 
1300

1250

1400 
1300

1200 
1200

800

1100

430

420

400 
390 
395 
400

430

365 
350

255 
360

400

450

695

 

720 
780 
800 
800

 

880

1180 
2730

900

950 
900

 

 

900 
1000 
975 
900

800

750 
900

950 
1200

825

1800 1000 
1900 900

775 700

875 850

900 
975 
1000 
1000

825

700 
675

800 
750

1100

900

1000 
1000

~

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

OCTOBER.. 
NOVEMBER. 
DECEMBER.

JANUARY.. 
FEBRUARY. 
MARCH....

OAV

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

            18 IB 17 17 18 19 10 19 15 16
________ 10 9 11 7 3 7 6        

_ _ _ _-   _                     7 6 8 6 6 8 7 4 7 8 6 6 3 2 3
323355871896888 12 11 8997714 10 89 10      7

10 3 7 6 9 9 9 11 9 2 10 9 11 5 11 8 12 13 12 13 13 13 8 12 10 12 14 15 15 12 16 10

16 15 10 12 13 12 14 14 17 17 17 18 11 18 18 11 18 16 19 13 21 21 20 19 18 16 12 22 21 21   16
22 23 8 11 11 --     27 ~ 16 20 22 20 22 21 25 22 25 17 20 12             ~    

_-   -_                                   34 36 35 34   35 26 28 28 28 27 ~
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
2H 2fc 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 CAHERON, ARIZ. Continued 

DAILY SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

OCTOBER NOVEMBER DECEMBER

1
2 
3
4 
5

6
7 
8 
9 

10

11

15

16 
17 
18 
19 
20

21 
22 
23
2* 
25

26 
27
28 
29 
30 
31

DAY

I
2 
3

5

6 
7 
8 
9 

10

11 
12 
13 
1*

16 
17 
18 
19

21 
22

27

30

TOTAL

MEAN

0

1510 
638 
198 
93 
53

40

7.*

3.8 
1.6 
.60 
.20 

0

MEAN

ICFS)

--

.4 

.4

.0 
10 
18 
12

58 
41

415

4150

13*11.8

MEAN 
CONC EN-

57000 
58800 
49800 
42000 
41300

31800

35600

36900 
34700 
33700 
32600

JANUARY

MEAN 
CONCEN-

(MG/L)

--

26600 
34500

26700 
34000 
52100 
43000

36900 
27BOO

20000

41700

_-

0

334000 
103000 
26600 
10500 
5910

3430

711

379 
150 
55 
18 
0

(TONS)

 

0 
244 
317

360 
14600 
27700 
14600

5780 
3080

22400

470000

1581989

MEAN

(CFS)

0 
.30 

0

0

27
24 
16 
10 
7.4

2.6 
1.6 
.70 
.20 
.20

MEAN

ICFSI

415

246

192 
160 
124 
101 
91

80 
70 
70 
59

38 
34 
31
30

29 
32 
41 
49

29

3842

MEAN 
CONCEN-

(MG/L) 

30600

49000 
59900 
52600 
43100 
36900

30700 
24100 
20400 
19400 
15000

FEBRUARY

MEAN 
CONCEN-

(MG/LI

11200

8440

B750 
8300 
4830 
4050 
4800

3170 
2310 
1820 
1680

830 
955 
650 
745

805 
890 
1340 
1430

7390

 

--

(TONS)

0 
25
0

0

4570 
3880 
2270 
1160 
737

216 
104 
39 
10 
6.1

( TONS I

12500

5610

4540 
3590 
1620 
1100 
1180

6B5 
437 
344 
268

B5 
SB 
54
60

63 
77 

148 
1B9

579

 

122991

MEAN

(CFS)

MEAN

(CFS) 

26
24 
18

15

14 
11 
7.4 
9.2 

28

43 
43 
43 

171

254 
160 
189 
133

143 
100 
528 
969

776

584 
728

9015.6

MEAN 
CONCEN-

(MG/L)

MARCH

MEAN 
CONCEN-

IMG/L) 

3410
2570 
1390

763

786 
818 
838 
1500 
963

990 
2350 
3370 
6450

32100 
26800 
24000 
21700

44300 
107000 
70800 
39800

18400

16700 
17600

_

(TONS)

I TONS ) 

239
167
68

31

30 
24 
17 
37 
73

115 
273 
391

3740

22000 
11600 
12200 
7790

17100 
28900 

1 1 1000 
104000

38600

26300 
35000

676198



L1ITLE LULuRAIA) KIVEtt BASIN 

Oi)4012UO MIT Li COLORALO lavtR AT CAMEhON, AR1Z.  Continued

ILi SUSPENDED SEDIMENT, dATe 

APRIL

(EAR OCTOBER 1968 TO SEPTEMBER 1969

MAY JUNE

1
2
3
4
5

6
7
a
9
10

11
12
13
14
15

16
17
18
19
20

21
22
23
24

26
27
28
29
30
31

TOTAL

DAY

1 
2
3

5

6
7
fl

10

11
12
13

16 
17

1'J

20 

21
22
23
24
25

26
27
2fl
29
30
31

TOTAL

TOTAL

hEAN 
DISCHAKbt

ICFSI

1540
1860
1950
2030
1780

1390
1050
997
990
836

50
05
50
15
75

75
85
24
51)
98

162
121
90
60

45
40
37
29
22
"

1-J014

hEAN
DlSCHAhut 

(CFSI

-

0
53

3.3
0

--

_.
--
--

"

0
. 1C 

3.1
9.4 

197
74
38
20
81

434
1130
1280
1720
921
560

LOAD FOR 1

HEAN
CONCEN­ 

TRATION

22300
20300
25200
22000
23200

1BOOO
17500
18000
18600
16300

1 1200
9990
11300
14700
13300

9200
7330
6600
7410
9900

4210
3570
1310
5780

2210
18 JO
1910
1130
1230
 

-

JULY

MEAN

TRATIflN 
IMG/L)

-

 

31100 

5100

 

 
"

-

2^,30 
12600
20400 

81700
99500
12000
01000
26000

11000
07000
75400
52400
54200
61600

fAR ITONS)

LOAD

92 tUO
102000
133000
121000
i 1 1000

67600
49600
4B400
9700
6800

9700
3600
3700
16500
1 3500

9320
7640
^>770
5160
5290

1B40
1170
804
936

269
190
191
88
73
 

 /2H136

TONS)

:-_

0
=,770 

45

 

_.
 
 

-

0

150
1040 

77100
199DO
11200
5450
29900

210000
367000
313000
253000
145000
93100

Mt»N

(CFS) 

11
t.e>
2.8
.60

0

0
0
6.2

10
s.o

2u
86
67
51
82

69
50
40
30
10

5.U
2.0
1.0
<>

-
--
--
 
--

555.20

MEAni
JlSCH4RC,t 

(CFSI

150

40
20

1060 

blO

100 
40
50

60
40
20

260
100

75
50
30 
20
15 

10
5.0
4,0
3.0
2.0

1 ,1
103
72
87

431

HEAN
LONCEfJ-

i MG/LI 

57b
420
305
154
 

__
-_

479
525
250

1370
3490
18200
24700
20200

16900
8330
3350
2210
1870

1450
895
445
--

__
__
__
--
--

"

AUGUST

MtAN
CONCEN­
TRATION 
(MG/L!

59300

62900 
54600
90500

76400 
79000
57200

6MOO
67600
65000
61600 
76600

93400 
79700
53500 
84200
83600 

70200
70400
53500
70000
74700

55100
91200
7*900
49300
124000

(TONS! 

17
7.5
2.3
.25

0

0
0
19
14
3.4

208
810

3290
3400
4470

3150
1150
362
179
50

20
4.8
1.2
0

 
__
__
 
...

,7158.4,

LOAD 
(TONS!

24000

6790 
2950

260000

20600 
8530
7720

14700
7300
3510

44900 

20700

18900 
10800
4330 
4550
3380 

1900
950
578
568
403

164
25400
1*600
14600

165000

MEAN

(CFSI

0

MEAN

(CFSI

242 
152

49
163

1600 
860 
338
165

2920
2500
700

120

496

104

30
10
7.0
4.0
3.4

1.4
.40
.10

0
0

MEAN
CONCEN-

( MG/LI

"

SEPTEMBER

MEAN
CONCEN-

I MG/LI

770DO 
77000

40300
69700

111000 
78900 
58200
5290D

80400
90100
105000

92800

88500

9*300

85900
8*000
84000
81600
78500

80600
73800
20000
 
 

(TONS

0

(TONS!

5D300 
31600

7980
38000

510000 
189000 
53100
23600

103000
608000
198000

30100

119000

26900

6960
2270
1590
882
721

305
80
5.
0
0

70506. 
B595794.

4

*

50 
85



LITTLE COLORADO RIVER BASIN 

09401200 LITTLE COLORADO RIVER AT CAMERON, ARIZ. Continued

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1966 TO SEPTEMBER 1969 
(METHODS OF ANALYSIS: B, BOTTOM WITHDRAWAL TUBEl C, CHEMICALLY DISPERSED! N, IN NATIVE WATERl P, PIPET 

V, VISUAL ACCUMULATION TUBEl W, IN DISTILLED WATER)

WATfcR PARTICLE SIZE
T6M- SUSPENDED METHOD
PERA- CONCEN-SEDIMENT PERCENT FINER THAN THE SIZE (IN MILLIMETERS) INDICATED OF
TUR6 DISCHARGETRATIONOISCHARGE ANALY-

PATE

JAN 26......

fen i......

FF.3 27...... 
MAR 14......

MAR 31......

APR b.. .... 
MAY IS......

JUL 28.. ....

AUG 26...... 
AUG 30......

TIME

HOO

1200

1200 
1200

1200

1600 
1200

1225 
1500

(°C>

8

2

9 
4

18 
20

25

ICFS) (MG/L) (TONS/DAY). 002 .004 .008 .016 .031 .062 .125 .250

620 34900 58400 46 51   63   70 78 90

1.0 56800 153 96 99   100 
380 120000 123000 58 71   90   96 98 100

.500 1.00 2.00 SIS

98 100   VPWC

100     VPN

  VPWC 

  VPWC
100     VPWC

  SPWC 
  VPWC

PARTICLE-SIZE DISTRIBUTION OF SURFACE BED MATERIAL, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(METHODS OF ANALYSIS: H, HYDROMETERl 0, OPTICAL ANALYZERi S, SIEVEl 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 (CFS) .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 96 98 98 99 100     S



COLORADO RIVER MAIN STEM 

09402500 COLORADO RIVER NEAR GRAND CANYON, ARIZ.

4.5 miles northeast of village of Grand Canyon, 26 miles downstream from Little Colorado River, 104 mile 
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:
Disso
Hardn

Water 
Sedim

Ived soli
ess: Max

ent conce

ds: Max in
imum, 382

ntrations:

turn, 812 l
mg/1 Mar.

Maximun

lg/1 Feb
1-31;

i daily,

CHEMICAL ANALYSES,

DATt 

OCT.
01-31

NUV.
01-30

DEC.
01-04

JAN.
01-31

rtB.
01-28

MAK.
01-31

APR.
01-30

01-31
JUNE
01-30

JULY
01-31

AUb.
01-31

SEPT.
01-30

MTD. AVG. 
TIME

HTD. AVG.
TONS

PER DAY

MEAN 
DIS-

(CFSI

10520

11350

10900

10210

9164

11820

155BO

12990

14620

16160

16300

14150

-

13000

 

SILICA

IMG/LI

11

10

11

10

11

12

11

11

11

12

12

13

11

11

398

DIS­ 
SOLVED 

IRON

(UG/L)

 

 

 

 

 

 

10

 

 

0

 
~
--
 
~

CAL­ 
CIUM

(MG/L)

70

70

70

86

92

97

94

91

88

82

85

84

85

85

3000

i. 1-28; minimun, 569 mg/1 D.
minimum, 264 mg/1 Oct. 1-31

12,200 mg/1 Oct. 7; minimui

WATER YEAR OCTOBER 1968 TO

MAG- PO-

(MG) (NA) (K) 
IMG/LI IMG/L) (MG/LI

22

22

25

29

30

34

33 111 4.8

34

32

36 100 4.9

23

19

29

29

1010

3C. 1-4.

ii daily, 20 mg/1 May 26.

26.

s down-

SEPTEMBER 1969

SODIUM
PLUS
PO-

(NA*K)

99

100

87

121

140

114

~

115

108

 

88

93

106

108

3550

IHC03)

1B2

182

156

1B8

192

194

196

190

187

188

187

183

188

188

6590

(C03)

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

(S04)

210

215

220

288

332

322

320

316

300

290

234

231

277

277

9710

CHLC-

(CL) 
(MG/L)

78

76

76

97

108

94

96

93

B4

7B

69

67

84

B5

2950



COLORADO RIVER MAIN STEM 

09402500 COLORADO RIVER NEAR GRAND CANYON, ARIZ.  Continued

EXTREMES. 1968-69: Continued
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 mg/1 July 29, 1968; minimum, 184 mg/1 Sept. 1-30, 1965.

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, 1967; minimum daily, 55 tons Nov. 7, 1966.

Lake Powell , extreme values for the period of z ecord include only those obtained after July 31, 1965, begin-
ning with the 1969 water year.

FLUO- 
RIOE 
(Ft

OCT.
01-31

NOV.
01-30

DEC.

JAN.
01-31

FEB.

MAR.
01-31
APR.

MAY

JUNE
01-30

JULY

AUG.

SEPT.

HTD. AVG.
TIME

HTD. AVG.
TONS 

PER DAY

CHEMICAL ANALYSES, HATER

OIS- OIS-

NITRATE BORON DUE AT CONST I- 
(N03) IB) IBO'CI TUENTSI

3.2     582

3.1     585

3.6   ~ 727

8

*.7   ~ 773

*.5 ~   720

*.0     690

*.0     692

YEAR OCTOBER

OIS-

(TONS

.79

.80

.99

1.05

.98

.95

1968 TO

OIS-

(TONS

16500

17900

20000

24700

28*00

 

SEPTEMBER 1969

NON- 
CAR-

NESS HARD-

( G/LI (MG/LI

26* 115

266 117

276 1*8

332 178

382 223

352 199

331 177

330 176

SODIUM 
AC­

TION

2.7

2.7

2.9

2.5

2.5

2.5

2.6

SPECI­ 
FIC

UCTANCE 
(MICRO-
MHOS)

90*

902

1130

1180

1100

1050

1060

PH

(tiMTSI

7.6

7.7

7.7

8.0

7.9

7.8

7.8



COLORADO RIVER MAIN STEM 

09402500 COLORADO RIVER NEAR GRAND CANYON, ARIZ. Continued

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

1
2 
3 
4
5

6 
7 
B 
9 

10

12 
13

15 

16

19 
20

22 
23
2*

28 
29 
30
31

DAY

1

1 
1

1 
1 
I

2

2
2 
2

2

2 
2 
2 
2 
3 
3

6V 

(METH

OCT 
APR 
JUN 
JUl 
AUG

AUG 
SEP

957 
914 
936 
917 
s<>4

959 
939

915

936 
132

903 

B76

'ibl

927 

B51

396 
894 
S61

UCT

21.0 
?1.0 
19.0
19.0 
20.0

19.0 
19.0 
19. C 
19.0

?0.0 
19.0 
19.0 
20.0 
18.0

18.0 
17.0 
17.0 
18.0 
17.0

18.0 
18.0

18.0 
18.0

18.0 
19.0 
17.0 
17.0 

3 17.0 
18.0

; 18.5

PARTIC 
DBS OF ANALYS

DATE TIME

18. 1968 300 
18, 1969 020 
12...... 230 
16...... 010

22...... 105 
27...... 130

8B9 
861

889 
RH7

 

P98 
93*

651

91? 
919

869 
889

947

8B6

192

 

 

-

"

~

 

TEMPERATURE

MOV DEC

18.0 12.0 
17.0 12.0

16.0 
16.0

 

15.0 
15.0 
14.0 
14.0

14.0
14.0 
14.0

16. C 
13..1

13.0

13.:
12.0 
12.0

12.0

^E-SIZE 
ESl B,

WATER 
TEM­ 
PERA­ 
TURE 
CO

17 
10 
14 
17

18 
18

12.0

-

 

11

_

-^

 

1160 
1070

1100

1110

1030 

1050

1080 
1090

1110 
1120 
1230

1250 
1110 
1110 
1070

(°C) OF

JAM

-

8.0
8.0 
B.J

8.0

8.0 
9.0 
9.0

9.0

9.0

9.0 
9.0 
9.0 
9.0

9.3 
9.0 
8.0 
7.0
6.0

1130

1170 

1190

1170 
1210 
1150

1190

1170 
1170

1160 
1170

1170 
1190 
1150

1250 1140

1110 
1220 1100 
1240 1110

1230 1110 
1130 
1150

1190

1160 
1170 

1160 1160

1160

1150 1180

1160 1150 
1150 1160 
1190 1170

150 1190 
160 1170 
180

1180

1160 
1170 
1190

1170 
1140 
1150

1150

1160

1130 
1140 
1150

1170

1130 
1180 
1140

1170

1110 
1110

1140

1100

1100 

1100

1070

1090 
1090 
1100

1100

1070

"

1060

1060 
1040 
1010

1030

997 
1080 
1010

1080

1050 
1080 1080

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

FFti PAR «PR MAY JUN JUL

7.0 9.0 12.0 12.0 14.0 17.0 
7.0 9.D 12. P 12.0 14.0

7.0 

7.3
6.0 
8.C 
8.0

8.0 
9.0

9.0 
8.0

8.0 
B.O 
8.0 
8.0 
9.0

9.0 
9.0
9.0

e.o 11.0
9.0 11.0

s.o 11. c
1C.C 
11. n
11. rj

l?.c

12. 0 
12.0 

« .0 11.0

9.0 10.0 
13.0 K..O 
1C.C 1C.C

10.0 12.0 
11.0 12. C 
10. C 12.0 
9.0 11. C 
9.0 11. C

10. c ic.o 
ll.o K .0 
11. C 11. C 
11. C 11.0 
11.0 12.0

11.0 
11.0

10.0
11.0 
11.0 
12. n

13.0

 

13.0

14.0 
14.0 
5.0
4.n
4.0

5.0 
6.0 
6.0 
4.0 
6.0

14.0

14.0 
15.0

14. C

16. C

16.0

15.0 
16.0 
lh.0

16.0 
17.0 
16.0 
14.0

1».C 
16. C 
16.0

17.0

11

16.0

16.0

17.0

1E.O

17.0 
17.0

18.0 
17.0 
17.1 
17.0

17.0

19.0 
18. 0 
18.0

8.1   11.1 13.2 l*.l

DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 
BOTTOM WITHDRAWAL TUBE] C, CHEMICALLY DISPERSED) Ni IN NATIVE WATER] P, 

V, VISUAL ACCUMULATION TUBEi W, IN DISTILLED WATER)

PARTICLE SIZE 
SUSPENDED 

CONCEN- SEOIHENT PERCENT FINER THAN THE SUE (IN MILLIMETERS) 
DISCHARGE TRATION DISCHARGE 

(CFS) (HG/L) (TONS/DAY) .002 .004 .008 .016 .031 .062 .125 .250 .500

18200 791 38900 2 3   4   23 73 97 100 
18200 716 35200 9 12   15   29 66 95 100 
18400 407 20200           10 42 90 100 
20500 463 25600           11 54 94 iflo

23600 
20800

13LO 
853

83500 
47900

2 5 26 
78  

29 33
9

48 7* 93 100

1090

994 
981 
984

 

937 
957

981 

937

896

926 
918 

1080

AUG

8.0
8.0 
8.0 
H. 0 
8.r>

"

-

"

 

18.0 
19.0 
lb.0 
17.0

18.0 

1R.O 

20.0

19.0 
18.0 
18.0 
17.0 
18.0

1969 
PIPETl S,

INDICATED 

I. 00 2.00

- -

1020

900 
930 
895

895 
950

900

877 
882 
909 
908

989 
916 
975 
906 
906

853

918 
850

916

SFP

19. C 
1H.O

1B.C 
19.0

19.C 
19.? 
19.0

19. : 
1P.O 
1B.O

13.1

lfl.0 
18.0 
18.0 
18. CJ 
18.0

IB.:

1H.O 
19.0 
19.0 
19.0

in. 1. 

SIEVEi

METHOD 
OF 

ANALY­ 
SIS

VPWC 
VPWC 
VMC 
VMC

VPN



COLORADO RIVER MAIN STEM

0940250O COLORADO RIVER NEAR GRAND CANYON, ARIZ. Continued 

SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 

OCTOBER NOVEMBER

I
2 
3 
4 
5

6
7 
8 
9 

10

11 
12 
13 
14 
15

16 
17 
18

20

21 
22 
23 
24 
25

26 
27 
28
29 
30 
31

1
2 
3

5

6
7

9 
10

11 
12 
13 
14 
15

16

18 
19

22 
23 
24

26 
27
28 
29

31

MEAN

9380 
8760 
7170 
7580 
7120

7310 
8200 
9380 
10100 
10200

10400 
11300 
11200 
9990 

12300

12400 
13800 
12600

9880

7680 
10400 
11000 
12300 
12500

12000 
11600 
10100
12400 
12700 
12600

MEAN

10100
5660 
8580

6260

5000 
8080

8810 
9610

8900 
7100 
4610 
9090 
12500

11300

11600 
10700

11600 
9780 

10500

12400 
9300

16100

17800

MEAN 
CONCEN-

249 
115 
75 
65 
53

85 
12200 
7870 
2640 
1190

854 
717 
533 
350 
595

595 
450 
475

335

185 
160 
250 
345 
305

846 
325

350 
500 
360

JANUARY

MEAN 
CONCEN-

100
70 
80

70

70 
80

90 
145

145 
105 
38 

154 
471

210

1350 
1330

615 
395 

1650

5550 
3050

7490

5160

7000 
3020 
1610 
1480 
1130

1860 
290000 
184000 
71400 
36400

23900 
24000 
17100 
10500 
21900

22100 
18600 
18200

9920

4260 
4990 
8240 
12700 
11400

30600 
11300

13200 
19200 
13600

2940

2000

1280

1020 
1880

2310 
4060

3760 
2170 
472 
4380 
17900

6920

45700 
39900

20800 
11300 
54300

186000 
76600

330000

251000 

183020?

MEAN

13000 
11800 
9350 
7240 
10800

12100 
12400 
11900 
11000 
9550

7750 
10600 
10900 
13500 
12700

13100 
10900 
8350

13400

14500 
13800 
12600 
12800 
8940

11200 
12200

7870 
10600

MEAN

7030

8010

7100 
8160

8820 
6620

8500 
8660 
8820 
9060 
8820

7940

9140 
9460

9460 
8240 
7600

8380 
8980
8740

2565RO

MEAN 
CONCEN-

350 
245 
145 
62 

258

325 
383 
419 
392 
230

139 
275 
214 
912
495

430 
246 
125

410

339 
93 

300 
333
140

283 
258 
244

175

FEBRUARY

MEAN 
CDNCEN-

638

496

343 
332

275
105

180 
190 
180 
179 
182

103
158 
342 
283

178 
155 
158

162

335

"

13400 
8660 
4060 
1270 
8910

11800 
14200 
14900 
12 00 
6 80

3 30 
8 40 
6 90 
36800 
18800

16900 
8040 
3130

16500

14700 
3850 
11300 
12800 
3750

9400 
9430 
8990

5760

11800

11300

6900 
7680

6550 
1970

4340 
4660 
4500 
4600 
4550

3240 
8410 
7590

4770 
3620 
3460

3850

 

MEAN

9680 
8430 
12600 
12900 
13100

12800 
11900 
9700 
6430 
10700

11000 
11300 
11300 
10600 
8660

7730 
11300 
11100

14400

13700 
10500 
8980 
12300 
10900

7940 
10200 
11300

9300 
10800

MEAN

8040
7800 
7240

9480

8660 
9280

8900 
7030

9710 
9700 
9830 
14200 
18600

12800 
13300 
14200

14000 
12800 
12400

12800

15900

11600

MEAN 
CONCEN-

160 
54 

182 
262 
270

260 
200 
150 
100 
170

200 
200 
200 
170 
150

150 
200 
200

300

300 
250 
150 
250 
200

150 
200 
250
250 
150 
200

MARCH

MEAN 
CONCEN-

675
295 
248

260

"49 

260

250 
180

300 
310 
360 
910 
1630

645 
800 
793

875 
835 

1440

2270

1540

1330

4180 
1230 
6190 
9140 
9550

8980 
6430 
3930 
1740 
4910

5940 
6100 
6100 
4860 
3510

3130 
6100 
5990

11700

11100 
7090 
3640 
8300 
5890

3220 
5510 
7630
7560 
3770 
5830

(TONS) 

14800
6370 
4970

6820

5970 
6680

6160 
3500

8060 
8320 
9790 
35800 
82100

22800 
28700 
31200

33900 
29600 
48500

78500

68800

42700 

968910



COLORADO RIVER MAIN STEM

09402500 COLORADO RIVER NEAR GRAND CANYON, ARIZ. Continued 

SUSPENDED SEDIMENTt HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

MEAN
MEAN CONCEN-

0»Y

1
2
3
4
5

6
7
6
9

10

11
12
13
14
15

16
17
16
19
20

21
22
23
24
25

26
27
26
29
30
31

TOTAL

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
IS

16
17
IB
19
20

21
22
23

25

26
27
28
29
30
31

TOTAL

TOTAL
TOTAL

(CFS) ING/LI

14300
18700
17300
17200
16600

15400
12200
14500
13700
13900

15600
14600
14900
14300
17500

17100
17900
16600
18100
15600

13600
18300
17300
16500
16800

14500
12600
10800
16000
14600
 

467400

MEAN

(CFS)

15800
18500
16200
18200
17300

15200 
15900
17000
16200
16400

17000
17100
14900
10800
14600

15200
15800
18200
18200
16500

11400
16500
17900

17100

17500
16600
11500
15400
13500
17300

501100

DISCHARGE
LOAD FOR

2220

3280
3080
2810

2500
2000
1380
1060
1190

985
810
545
620
1340

1180
900
665
945
515

252
675
633
450
712

625
405
203
608
465
 

 

JULY

MEAN
CONCEN-

(MG/L)

295
289
347
360
360

335

350
263
245

270
175
179
160
299

317
346
621
460
505

400
1100
2540

930

1960
2360
4630
8900
7820
3200

~

(TONS)

86200

155000
149000
131000

108000
68500
56200
40800
46400

43100
33700
22800
24900
65800

56600
45200
31000
48000
22600

9620
46500
31500
21200
34300

25400
14300
6160
28400
19900
 

1665060

(TONS)

13300
15300
18100
18800
17600

14600

17000
12200
11500

13100
8560
7630
4940
12500

14300
15600
32800
24000
23800

13000
51900

128000

45500

96300
112000
151000
401000
342000
158000

1874630

MEAN

(CFS)

15500

17200
15500
12700

16500
16100
15800
15100
14500

12400
10600
15200
16700
17400

16500
13000
11000
8270
12900

13700
13500
12700
11100
6660

6610
8660

10500
' 9830
9680
9140

402570

MEAN

(CFSI

17200
16200
15200
13300
15200

16600

16100
15500
13800

11400
17600
16600
16900
17300

17200
17200
12800
16800
17200

17400
17000
17400
16000 
11600

19000
19000
18800
19600
18300
15100

505200

MEAN
CONCEN-

(NG/LI

445

817
645
265

685
547
412
433
370

240
225
650
750
900

800
380
300
229
438

350
275
248
160
93

20
65

135
65
98
65

 

AUGUST

MEAN
CQNCEN-

(MG/L)

3920
2990
995
900
910

775

780
900
995

745
1450
1050
700
1190

1400
2410
3620
2720
1130

2140
979
675
499 
400

875
775
565

1120
945

2540

-

(TONS)

20100

40600
29200
9810

33000
25800
19000
19000
15600

8680
6950

28600
36500
45700

38500
14400
9620
5210

18000

14000
10800
9180
5180
2350

385
1640
4130
1660
2770
1730

500795

(TONSI

194000
139000
43300
34200
39600

36800

33900
39900
39300

24300
73000
49900
33600
58900

6(900
117000
125000
125000
57300

110000
47200
33600
22800 
13300

47600
42800
30400
62600
49500
111000

1935700

MEAN

(CFSI

12200
12200 
15300
16500
14900

16200
18000
15700
12600
16100

16100
14500
13600
15200
13600

10700
14300
13200
14500
1.4900

15700
13300
11700
15800
16400

15700
16600
15600
13400
13900
 

438600

MEAN

(CFS)

11800
11900
16300
16900
16400

16200 
15700
14400
17500
17900

18200
20900
17400
9950
7940

12400
15400
15300
15500
15100

12700
7600
12000
13300 
13400

13700
14000
12600
8710

13300
 

424600

MEAN
CONCEN-

(MG/L)

160 
169
617
700
467

786
646
600
290
440

363
321
162
163
234

130
369
285
575
354

363
249
212
458
421

304
363
331
175
217
 

~

SEPTEMBER

MEAN
CONCEN-

(MG/LI

3620
2590
2000
1580
738

1840 
6010
8750
2800
2020

4410
11400
3100
3500
3000

2900
2620
4310
1(00
1440

1610
1000
too
 00 
700

600
690
470
196
329
 

~

FOR YEAR (CFS-OAYS)
YEAR (TONS)

LOAD 
I TONS I

5590
5900 

27300
32500
20200

36200
41900
26000
10600
20300

16700
13100
6300
7090
9110

3960
15500
10600
2*300
15700

17200
9480
7440

21500
20100

13600
17200
14600
6710
6630
 

466130

(TONS)

113000
69000
94200
74(00
34300

 8400 
261000
322000
142000
104000

19*000
697000
156000
101000
66800

104000
106000
177000
 0600
62800

59100
22500
31200
30700 
27100

23700
27900
17100
4940
13300
~

1332440

4680450
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, a 
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).

DATE 

OCT.
10...
2D...

NOV.
14...

JAN.
11...

FEB.
la...

MAR.
06...

APR.
02...
15...
28...

MAY
24...

JUNE
11...

JULY
11...

AUG.
20...

SEPT.
20...

1110
1650

1210

U10

1130

1240

114$
0730
1415

1245

1325

1235

1725

1700

TDEG C)

14
14

11

9

11

7

14
10
16

13

21

24

22

19

17
17

17

ia
19

19

46
178
276

174

44

27

22

21

B I CAR-

204
212

208

204

2ia

224

220
136
124

152

194

195

208

212

CAR-

0
0

0

0

0

0

D
0
0

0

0

0

0

0

CHIO-

1CL)

3.2
2.8

J.5

3.2

3.8

3.0

2.3
1.4
1.7

2.4

1.4

1.8

2.4

1.9

SPECI­ 
FIC

CONO-

(MICRO- 
MHOS)

319
335

333

327

394

373

349
222
232

220

292

364

335

335

PH

(UNITS

8.1
8.0

8.2

8.1

8.0

7.7

8.0
7.9
7.5

7.1

7.1

8.1

7.5

7.8



196 KANAB CREEK BASIN

09403780 KANAB CREEK NEAR FREDONIA, ARIZ.

LOCATION. Lat 36°51'50", long 112 0 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 so. 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: Maximum 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, 0 ton on many days.

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 daily, 230,000 mg/1 July 28, 1968; minimum daily, no flow on many days each

year. 
Sediment loads: Maximum daily, 346,000 tons July 23, 1969; minimum daily, 0 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

1
2
3
4
5

6
7 
8
9

10

11

13
14 
15

16
17
18
19
20

21
22 
23
24
25

27 
28
29
30
31

AVG

 
   

5000
4500

2000 
1800
1800
1800

1400

1700
1400 
1200

1000
1250

1850
1400

1500

1100
1600
1300

1100 
975
1050
1050
1200

1670

1000
1100
1100
980
950

945 
1100
1400
2500

"

1200

680

1100
1850

2000
950

750
900 
800
750
580

700 
700
800
880
1000

1080

1100
800
980
950
800

800 
770
800
800

750

750

800

700
700

700
690

650
700 
700
800
700

600 
750
 
 
 

774

680
700
1100
750
750

800 
800
1000
1100

1000

900

1000

1000
BOO

1100
1100

1000
900 
940
1000
1230

1000 
1100
900
900
975

951

975
920
780
850
900

860 
790 
820 1300
900 1400
820

820

750

950

880
980

980
1050

1020
1000 
1100
1200
1600

:: ::
   
     
 

948

JUN JUL

   
   
   
  __

 
    
-
:: ::
 
  
._ 
--

1650
1000
1150

1600 
1800
2000
2750
3000

 

AU6

 
 
 
 

 

 
 

1100

"
1350

1300
 

 
 

-

__
 
"

1600
 
_-
917

 

SEP

 
..
  -
 

 
  
--
-
-
_ 
  
-
_ ~

::
 
 
 

~

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

MONTH 123456789 10 11 12

OCTOBER..                        

MAY......               20 13      

JULY.....           -- --          
AUGUST...           --         18  

AVER-

__ .- __   _.   __ _-   __   _-     ______    

332430312-412122432 3

                                     

_- _-   _ __     __     21 21 22 25 21 27 26 26 18
  24 22 18                   -- -- 22     22  



KANAB CREEK BASIN 

09403780 KANAB CREEK NEAR PREDONIA, ARIZ. Continued

SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 

OCTOBER NOVEMBER DECEMBER

I
2
*
4
5

6
7
8
9
ID

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
IB
19
20

21
22

24
25

2e
2T 
28
29
30
31

MEAN 
DISCHARSE

0

MEAN

1.0
1.0
1.0
1.0
1.0

1.0
2.0
2.0
l.B
1.4

2.9
2.4
2.6
9.2
6.8

3.8
.80
.60

1.1
6.2

17
54

15
111

311
199 
62
40
30
25

MEAN 
CONCEN­ 
TRATION

-

JANUARY

MEAN
CONCEN-

1450
1320
1370
2100
3800

5340
2910
316D
1050
980

3220
4630
3150
S130
5600

790
465
440
405
2480

7840
39800

4100
65600

143000
1D4000 
56700
23000
29500
39900

MEAN 
LOAD DISCHARGE

0 0

MEAN

3.9
3.6
3.7
5.7

10

14
16
17
5.1
3.7

25
30
22

314
103

8.1
1.0
.71

1.2
51

821
5910

166
38700

127000
55900 
9490

0
5
0
0
4

5
5
5
3
3

4
9
8
2
2

5
5
2
0
0

0
0 
D
D
I

5
4

2480
2390
2690

MEAN 
CONCEN­ 
TRATION
IMG/LI

-

FEBRUARY

MEAN
CDNCEN-

4230D
23900
8750
8960

2030D

9900
12200
4650
4990
3100

5990
3650
3150
4500
7000

6700
29DD
2650
3350
4630

5980
365D
2600 
3680
5750

14400
4440 
2580

 
 

_

(TONS)

0

(TONS) 

2280
968
236
333
767

400
574
188
175
109

226
187
153
146
227

452
11T
86
90

125

162
99
70 
99

326

4090
527 
139

 
 

13351

MEAN 
MEAN CONCEN-

ICFS IMG/LI

 
140
417
1280

1250
1410
2090
3820
682D

4600
2500
2750
2800
319D

480D
325D
1070
540
610

450
385
430
735
1000

1130
650
970
177D
1020
910

92.4

MARCH

MEAN
MEAN CDNCEN-

ICFS) IMG/LI 

15 4470
15 3720
15 1310
15 4800
10 5990

10 3740
10 298D
9.0 4570

10 6780
9.1 6730

13 7220
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

41 34400
36 24QOQ

36 22700
51 59800

121 80600
154 112000
202 180DOO

1031.5

(TONS) 

D
D
.38

5.0
5.5

5.4
12
20
40
117

58
26
24
2
*

5
4

.6

.0

.6

.9

.1

.3

.0
1

1
.1
.9

1
.5
.7

575.98

(TONS) 

181
151
53

195
162

101
80

111
183
165

253
301
270
210
169

8.2
24

273
219
203

859
1530

3810
2330

2210
8930

29BOO
53DDO
113DOO

745671.2



KANAB CREEK BASIN 

09403780 KANAB CHEEK NEAR FREDONIA, ARIZ. Continued

DAY

1
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17
18

20

21
22
23
24
25

26
27
28
29
30
31 

OTAL

MEAN

ICFS)

194
240
242
131
140

222
104
64
88
105

109
130
83
63
42

20
20
15

16

13
8.
T.
1.
-

.

.

.

2070.

SUSPENDED
APRIL

MEAN
CONCEN-

SEDIMENT,

IMG/L) (TONS)

173000 100000

0
0
0
20

10
10
10
10
10

183000 1
170000 1
81900
88400

151000 1
60500
47900
52500
62200

68000
97100
57200
66600
33900

34600
35600
26400

24100

13500
11900
14800
5710
3500

3000
3000
3000
3000
3000

15000
7000
0000
6500

1000
9100
0100
4700
9800

2900
3900
4300
3400
3920

1870
1930
1070

1240

474
257
280
15
1.9

.8

.8

.8

.8

.8

WATER YEAR OCTOBER

MEAN
DISCHARGE 

ICFSI

.10

.10
0
0
0

0
5.6
9.1
3.5
2.0

1.0
.50

0
 
~

_
 
 

-

_
 
 
--
"-

__
 
 
 
 

HAY

MEAN
CONCEN-

IM6/LI

3000
3000
 
 
 

_-
1670
8600
730
300

200
100
 
 
 

_
 
~

"

 
 
 
 
 

_
 
 
 
 

1968 TO SEPTEMBER 1969

JUNE

MEAN
MEAN CDNCEN-

LOAD DISCHARGE TRATION 
(TONS) ICFSI IMG/LI

.81

.81
0
0
0

0
36

212
6.9
1.6

.54

.14
0
 
 

_
 
 
"

__
 
 
 
~

..
 
 
 
 

LOAD 
(TONS)

0

MEAN MEAN 
MEAN CONCEN- MEAN CONCEN-
SCHAR6E TRATION LOAD DISCHARGE TRATION
ICFS) IMG/LI ITONSI ICFSI IMG/ll

__
      f
      v
     
 

_
.

      .
      ,
 

I.
.

      .

0 20000
0 10000
0 25000
0 10000
0 10000

0 8000
0 7000
0 5000
0 2000
0 8000

10700
0 8000
0 $000

22 198000
    3.0 161000

LOAD
ITONSI

49
16
40
14
14

8.
5.
2.
. 4

8.

35
11
2.7

15700
1300

MEAN 
MEAN CONC EN-

DISCHARGE TRATION
ICFSI IMG/L)

.10 20000
0  
0
0
0

0  
0
0
0
0

82 95TOO
1.5 45900
0
0
0

LOAD
ITONSI

5.4
0
0
0
0

0
0
0
0
0

72300
186

0
0
0

.50 101000

37700
53600
22300
8490

22000
25700 10

1.3 26300
5.1 55500
.10 10000

98500

454
1340

2.7
3490

TOTAL LOAD FOR YEAR ITONSI



KANAB CUEK BASIN 1 

OB403780 KANAB CREEK NEAR FREDONIA, ARIZ.  Continued

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(METHODS OF ANALYSIS] B, BOTTOM WITHDRAWAL TUBE) C, CHEMICALLY DISPERSED) N, IN NATIVE HATER| P, PIPETl S, SIEVE) 

V, VISUAL ACCUMULATION TUBE I W, IN DISTILLED MATER)

DEC 

JAN
FEB 
FEB

MAR 
MAR

APR 

HAY

DATE

16, 196B 

22......
6...... 
15......

25......

14...... 

8......
JUL 23......

TIME

1530 

1100
1010 
1500

0900 
0900

1300 

1200
1100

ATER
EM-
'ERA-
URE
°CI

4 
4 
2
0
4

1
1

12

20
21

DISCHARGE
(CFSI

7.5

13
12

36

9.1
910

CONCEN­
TRATION
(MG/LI

8*80

27200

283000

SUSPENDED
SEDIMENT
DISCHARGE
(TONS/DAY)

172

2640

PARTICLE SIZE

PERCENT FINER THAN THE SIZE (IN MILLIMETERS) INDICATED

.002 .004 .DOB .016 .031 .062 .125 .250 .500 1.00 2.00

29 32   59   82 96 100

n n - n - a £ is - - -

METHOD
OF

ANALY­
SIS

VPMC

PMC

VPMC 
VPMC

PARTICLE-SIZE DISTRIBUTION OF SURFACE BED MATERIAL. MATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 
(METHODS OF ANALYSIS! Ht HYDROMETER) 0, OPTICAL ANALYZER) S< SIEVE) V, VISUAL ACCUMULATION TUBE)

PARTICLE SIZE 

PERCENT FINER THAN THE SUE (IN MILLIMETERS) INDICATED

MATER NUMBER
TEM- OF
PERA- SAM-
TURE PLING DISCHARGE
(°CI POINTS (CFSI .062 .125 .250 .500 1.00 2.00 4.00 8.00 16.0

100



200 VIRGIN RIVER BASIN

09406000 VIRGIN RIVER AT VIRGIN, UTAH 

LOCATION. Lat 37°11'54", long 113°12'25", in NWjNEj sec.28
North Creek. 

DRAINAGE AREA.  934 sq mi.

PERIOD OF RECORD. Chemical analyses: October 1950 to September 1956.
Water temperatures: October 1950 to September 1956, May 1962 to September 1969. 
Sediment records: May 1968 to to September 1969.

EXTREMES.  1968-69:
Sediment concentrations: Maximum daily, 37,000 mg/1 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.

Period of record:
Sediment concentrations: Maximum d'aily, 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 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 AGE

OCTOBER.. ~                 15   --         15 -- 15                     15  
NOVEMBtR.   15     --             --                 11 5     7            
DECEMBER.         --                   8       3   0         5 3        

JANUARY..   5 4   8 -- 8     9 -- 9     S         B     10 5 5 8       ~ 0
FEBRUARY.     --   ~ 5               8   11           5                  
MARCH.... 9 13       8       6                   12                      

APRIL....     -- 5 10                             9 12 12 1* 8 8 7 9      
MAY......     --     10   13 15 12 10 U 11 10 12 10   12 10                      
JUNE.....         --   2C   20 18 --     17   20   24 24       20 23 23   24      

JULY.....   --     --                   24 24 27               26          
AUGUST...   25 25   20 -- -- -- 30 20 25 -- 25 22 22 26   --   -- 18 24 25 19       -- -- 24
SEPTEMBER   20 25             --     --                   25   20 2<t   20 22 22

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 196B TO SEPTEMBER 1969
(METHODS OF ANALYSIS B, BOTTOM WITHDRAWAL TUBE Ci CHEMICALLY DISPERSED N. IN NATIVE HATER P, PIPET S, SIEVE 

V, VISUAL ACCUMULATION TUBE H, IN DISTILLED WATER)

HATER PARTICLE SUE
TEM- SUSPENDED METHOD
PERA- CONCEN- SEDIMENT PERCENT FINER THAN THE SIZE (IN MILLIMETERS) INDICATED OF
TURE DISCHARGE TR4TION DISCHARGE ANALY-

OCT 10, 196B 1900 15 100 1120 302 4 5   8   IB 68 99 100
NOV 21...... 1740 II 134 1140 412 3 6   10   16 55 97 100
JAN 3, 1969 1250 4 138 944 352 3 4   16 38 95 100
JAN 25...... 1815   B110 15800 346000 24 34   56   79 96 100  
JAN 26...... 1215 8 936 14300 36100 30 40   54   76 93 100 PWC

MAR 6...... 1510 8 230 2200 1370 49 58   81   89 94 100       VPWC
MAY 13...... 1940 14 1170 3030 9570 10 13   21   35 56 84 99 100   VPWC

JUL 24...... 0700   546 15800 23300 18 19   39   95 10D          VPHC

JUL 25...... 1430 26 300 3730 3020 52 52   71   94 100         VPWC
AUG 14...... 1030 22 170 44500 20400 45 54 -- 84   94 99 100       VPWC
SEP 26...... 1810 24 89 1160 279 9 9   18   42 86 100       VPWC

HATER NUMBER PARTICLE SIZE 
TEM- OF
PERA- SAM- PERCENT FINER THAN THE SIZE (IN MILLIMETERS! INDICATED 
TURE PLIN6 DISCHARGE 

DATE TIME ( CI POINTS (CFSI .062 .125 .250 .500 1.00 2.00 <t.OO B.OO 16.0 32.0 64.0

OCT 10, 1968 1900 15 100 1 9 43 66 71 72 74 80 93 100
MAR 0, 1969 1510 8 230 0 3 49 95 98 98 99 99 100
JUN 10...... 1345 17 230   0 6 43 56 59 63 72 89 100



VIRGIN RIVER BASIN

09406000 VIRGIN RIVER AT VIRGIN, UTAH  Conti nued 

DAILY SUSPENDED SEDIMENT, HATER YEAR OCTOBER 1968 TD SEPTEMBER 1969

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14

16
17 
18
1°
20 

21
22 
23 
24
25

26
27
28
29 
30 
31

MEAN

B7
99

110
102
107

99
90

102
96
95

107
92
98
90
97

94
11
07
06
02

11
08
09
04
13

101
101
106
104
107
110

3165

MEAN

(CFS)

129
129
134
136
134

130
140
137
130
124

133
131
132
326

180
150 
14B
170

1150

B16 
510 
127

3460

1670
1460
353
215 
146 
140

MEAN 
CONCEN-

775
714
653
592
408

223
4.65

  707
949

1190

712
234
236
237
238

239
241
364
4B7
430

373
315
257
199
400

60D
800

1000
1200
1400
1510

 

JANUARY

MEAN
CONCEN-

(MG/L)

661
920

1080
848
616

431
246
561
876

1190

992
795
800

11300

1300
412
200

1BOO
15000

16100 
2100 
750

17800

14000
23800
4800
1300 
1000 
BOO

182
191
194
163
118

59
113
195
246
305

205
58
62
5B
62

60
72

105
139
118

112
92
76
56

122

164
218
286
337
404
448

5020

(TONS)

230
320
391
311
223

151
93
207
307
398

356
281
285

9950

632
167
80
826

56600

35500 
2890 
257

205000

63100
95300
4570
755 
394 
302

MEAN

(CFS) 

119
115
118
116
119

120
127
129
124
127

126
127
130
126
134

150
144
140
143
141

140
134
136
135
133

126
126
135
120
121
 

3887

MEAN

(CFS)

133
144
136
134
149

174
180
149
148
153

160
1B3
207
195

280 
255
307
321

294 
313 
307
418

882
379
34B

"

MEAN 
CONCEN-

(MG/L) 

1630
1740
1230
719
584

450
316
362
408
454

374
293
212
245
278

939
1600
1010
421
8DO

1180
204
242
280
319

366
413
460
507
720
 

~

FEBRUARY

MEAN
CONCEN­ 
TRATION
(MG/L)

390
514
300
276
422

830
864
298
288
329

329
334
492

1310
1250

1520 
944
3260
3580

2650 
2900 
2B40
4610

15500
1950
1700

"

(TONS) 

524
540
392
225
1B7

153
108
126
136
156

127
100
74
B3

100

380
622
382
163
305

446
74
89

102
114

124
140
168
164
235
 

6539

(TONS)

140
200
110
100
170

390
420
120
115
136

142
165
275
690
631

1150 
650

2700
3100

2100 
2450 
2350
5200

36900
2000
1600

"

MEAN

(CFSI

138
144
121
129
132

127
135
134
138
135

146
127
121
126
139

134
131
116
124
132

118
109
122
121
146

149
133
132
124
125
124

4032

MEAN

(CFS)

369
254
301
286
223

241
198
175
172
189

1B1
172
181
172
16B 

197

372
379
380 

390

461 
3B7
3B6

428
476
577

705

MEAN 
CONCEN-

(MG/L) 

933
1150
1360
926
491

518
545
572
599
626

653
6BO
707
606
506

483
460
40B
355
348

342
453
564
624
6B4

260
213
191
168
145
403

~

MARCH

MEAN
CONCEN-

(MG/L)

1860
1010
1230
6480
2160

2920
1570
1250
1160
1430

1330
1160
757
689
595 

1070

9460
9770
7000 

4270

5540 
5360
5280

9170
1100
6400

1000

(TONS! 

347
447
444
322
175

177
19B
207
223
228

257
233
231
206
190

175
163
128
119
124

109
133
186
204
269

104
76
68
56
49

135

5983

LOAD 
(TONS)

1350
693

1000
5000
1300

1900
839
590
539
730

650
539
370
320
270 

569

9500
10000
71 BO 

4500

6900 
5600
5500

10600
14300
25500

20900



VIRGIN RIVER BASIN

09406000 VIRGIN RIVER AT VIRGIN, UTAH Continued 

DAILY SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

APRIL MAY

1
2
3
4 
5

6
T 
8 
9

10 

11
12 
13
14
15 

16
17
18
19

21
22
23
24
25

26
27
28 
29
30
31

TOTAL

1
2
3
4
5

6
7
e
9

10

11
12
13
1*
15

16
17
18
19

21
22
23
24
25

26
27
26
29
30
31

TOTAL

TOTAL

MEAN

805
888
876

762

654
600

816

L020
1070

841
832
900
778

1280
1620
1700
1620
1180

948
843

1160
1280
 

29331

MEAN 
DISCHARGE

124
121
117
110
109

104
100
97
95
94

94
94
92
91
86

85
90

214
246

299
323
551
400
300

203
184
130
129
L29
120

5375

DISCHARGE

MEAN
CONC EN-

14500
13100
12900

9720

4470 
4200

12600

13100
11400

5730
5120
4120
5470

14500
11900
13300
12300
5650

3280
5010

3700
5640
 

~

JULY

MEAN
CONCEN­ 
TRATION

60
75
53
31
43

55
40
42
43
134

19
24
30
34
40

62
33

9690
11000

4600
6900
9000
8150
4320

21200
18400
2200
1510
1640
676

~

31500
31400
30500

20000

7690 
6600

27800

36LOO
32900

13000
11500
10000
11500

50100
52100
61000
53800
1BOOO

8400
11400

L1600
19500
 

711890

20
24
17
9.2

12

15
11
LI
11
34

4.6
5.9
7.3
8.1
9.2

14
7.8

5600
7310

3880
6020
13400
8800
3500

11600
9140
772
526
571
219

115959.1

MEAN

139D
1430
1380
1140 
1050

1130 
1380 
1380 
L480

1360
1350 
1480
1460
1400 

1270
1200
1160
1110
1020 

948
900
854
806
758

718
677
616 
556
515
467

33645

MEAN

116
127
124
213
141

119
107
100
136
180

L20
110
190
170
Ul

103
96
92

114 
97

100
90
88
93
93

97
92
91
163
100
88

3663

MEAN
CONCEN-

6950
5310
4780
3570 
1530

2440
8050 
3900 
7010

2400
3290 
6760
5100

3500
2350
2620
2600
1450 

1860
1910
954
574
L120

593
427
373 
283
226
196

"

AUGUST

MEAN
CONCEN-

1080
649
1190
3430
2200

695
532
1030
2800
5800

4780
3700
17500
13100
3250

1610
2100
2000

15500 
6900

2290
583
391
1450
789

1260
2040
705

36000
14000
1640

-

26100
20500
17BOO
11000 
4340

7440
30000 
14500 
28000

8810
12000 
27000
20100
18500 

12000
7610
8210
7790
3990 

4760
4640
2200
1250
2290

1150
780
620 
425
314
247

323366

338
222
398
1970
838

223
154
276
1030
2820

1550
1100
8980
6000
974

448
556
497

4770 
1810

61B
141
93

364
198

330
507
173

L5800
3780
390

57350

MEAN

(CFS) 

416
379
55
22
18

23
23 

323 
328
283 

242
238 
255
222
195

202
250
277
218
192 

177
170
167
167
170

157
151
144 
141
132
" 

7237

MEAN

80
73
68
67
67

97
110
94
86
80

174
300
150
110
220

120
110
105
98 
100

104
102
99
95
94

90
86
86
77
77
 

3219

MEAN
CONCEN-

(MG/L) 

167
148
129
144 
159

83 
105 
102 
64
56 

57
129 
112
54
56 

59
312
697
173
115 

93
114
212
37
42

44
38

176 
79
46
 

 

SEPTEMBER

MEAN
CONCEN-

1300
1040
1060
740
304

2500
3200
2840
2800
1270

29500
18700
7650
3270

26900

4320
3270
3000
2270 
1280

1230
1110
999
704
410

1230
1300
1460
950
1040
 

-

FOR YEAR (CFS-OAYSI 
EAR (TONS)

LOAD
(TONS) 

187
151
123
125 
136

72 
92
89 
56
43 

37
83 
77
32
29 

32
211
671
102
59

44
52
96
16
19

19
15

30
16
 

2783

281
205
194
134
55

655
950
721
650
274

13900
15100
3100
971

16000

1400
971
850
600 
346

345
306
267
180
104

299
302
339
197
216
 

59912

125821 
2128951.1



VIRGIN RIVER BASIN 

09408150 VIRGIN RIVER NEAR HURRICANE, UTAH

LOCATION.  Lat 37°09'45", long 113°23'40", in NE}NEjS*J sec 
station, at bridge on State Highway 17, 1.8 miles downs from Quail Creek,

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/1 Aug. 30; minimum daily, 37 mg/1 July 12.

Period of record:
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, 9.0 tons July 15, 1969.

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

DAY
AVER- 

MUM H 1 2 3 * 5 6 7 8 9 10 11 12 13 I* 15 16 17 18 19 20 21 22 23 2* 25 26 27 28 29 30 31 AGE

OCTOBER.. 13 22         21   12     21   18   10   18     16   H   20     19   I*  
NOVEMBtR. 18     17   9     16   13   9   9     13   13   13   9   5          
OECEMBEK.     7   7   9   *   9     9   8   7     4   *     6   7   3  

JANUAKY..   8   7   6   7   8     9 9 11   13     7 10 8   7 8 7   6   7  
FEBRUARY. 8   *   7   9     11    11   10     6   8   9     7   5   11      
MARCH....     8   9   9     7   11   9     13   10   ~ 13   7   12     16   11

WAV...'!.'.' 1* 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 16 
JUNE..... 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

JULY..... 19   21   27 24 18 28 19 29 27 28   22 29 22 23 29 26 22 28 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 24 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 
(METHODS OF ANALYSIS B, BOTTOM WITHDRAWAL TUBE C, CHEMICALLY DISPERSED N, IN NATIVE HATER Pt PIPET Si SIEVE

HATER PARTICLE SIZE
TEM- SUSPENDED METHOD
PERA- CONCEN- SEDIMENT PERCENT FINER THAN THE SIZE UN MILLIMETERS) INDICATED OF
TURE DISCHARGE TRATION DISCHARGE ANALY-

OCT 1. 1968 1120 18 82 1200 266 8   14   28 84 99 100     VPHC
DEC 3...... 1710 7 146 1480 583 5   10   20 65 96 100     VPHC
JAN 8, 1969 1700 7 164 1730 766 5   B   19 55 94 100     VPWC
JAN 20...... 0915 7 1720 41BOO 194000 1 12   22   49 88 100       VPWC
JAN 25...... 1605 8 8350 52600 1190000 1 15   24   4B 80 96 100     VPHC

JAN 26...... 0740 7 2320 33600 210000 18 23 ~- 35     57 BO 97 100       VPUC
FEB 26...... 1020 6 1490 15900 64OOO 19 26   40   54 74 94 99 100   VPHC
APR 1...... 0500 9 1260 8410 28600 IB 19   30   62 84 98 100     VPWC
APR 24...... 0655 9 1980 11800 63100 14 21 ~~ 33   53 78 97 100     VPWC
APR 24...... 1845 12 1550 7530 31500 14 19   30   48 74 94 100     VPUC

JUN 23...... 1355 24 205 97 54 13 14       69 77 94 100       VPWC

JUL 24...... 0710 22 224 14300 8650 37 43   70   80 94 99 100     VPWC
JUL 24...... 1115 24 495 19200 25700 17 22   43   68 89 98 100       VPWC

JUL 25...... 1130 26 211 15200 8660 47 58   81   92 96 99 100 --   VPWC
AUG 6...... 1200 25 122 1290 425 38 49   61   71 B2 97 100     VPWC
SEP 25...... 1640 24 109 918 270 8 12   32   fi tf 99 100     VPHC

PARTICLE-SIZE DISTRIBUTION OF SURFACE BED MATERIAL, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 
(METHOD OF ANALYSIS H, HYDROMETER 0, OPTICAL ANALYZER S, SIEVE V, VISUAL ACCUMULATION TUBE)

WATER NUMBER PARTICLE SIZE
TEM- OF HETHOD
PERA- SAM- PERCENT FINER THAN THE SIZE (IN MILLIMETERS) INDICATED OF
TURE PLING DISCHARGE ANALY-

DATE TIME (°C) POINTS ICFS) .062 .125 .250 .500 1.00 2.00 4.00 8.00 16.0 32.0 64.0 SIS

OCT 1, 1968 1120 18 82 0 9 71 99 100             SV
DEC 3...... 1710 7 146 2 18 S3 76 83 84 86 89 95 100   SV
JUN 23, 1969 1355 24 205 1 I 19 53 67 71 75 81 93 100   SV
AUG 6...... 1200 25 122 1 2 24 67 90 94 96 98 100     SV



VIRGIN RIVER BASIN 

09408150 VIRGIN RIVER NEAR HURRICANE, UTAH Continued

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16

18
19
20

21
22
23
2*
25

26
27
2B
29
30
31

TOTAL

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
IT
18
19
20 

21
22
23
2*

26
27 
28

30
31 

TOTAL

MEAN
DISCHARGE

(CFSI

BO
T3
7B
83
88

83
82
83
82
83

90
H8
B5
90

109

105

105
120
113

100
100
100
9B
96

96
101
113
116
109
101

2940

MEAN

156
157
160
158
158

163
166
165
162
158

165
169
173
371
330

2*0
197
185
221
1170 

1570
905
426
362

2240
1B40 
462

240

17881

OCTOBER

MEAN
CONCEN­
TRATION
(MG/LI

1340
1950
1950
1960
1970

1980
1990
1920
1850
1740

1640
1530
1670
1810
2040

2260

2420
2200
2000

1800
1800
1800
1790
1780

17BO
1770
1770
1750
1730
1920

-

JANUARY

MEAN
CONCEN-

2960
3320
3270
3220
2800

2380
2340
2120
2040
2150

2270
2400
2520
11200
9500

5600
3400
2800
3300
22400 

32000
27000
8000
4500

30700
31100 
8500

2500

_

LOAD
(TONS)

289
384
411
439
468

444
441
430
410
390

399
364
383
440
600

641

686
713
610

486
486
486
474
461

461
483
540
548
509
524

14969

1250
1410
1410
1370
1190

1050
1050
944
892
917

1010
1100
1180

11200
B460

3630
1810
1400
1970

82300 

208000
70900
9200
4400

196000
148000 
10600

1620

1535063

MEAN
DISCHARGE

(CFS)

103
101
107
107
107

105
118
113
111
109

11
10
10
10
12

127 
127
12
12
12

12
12
12
12
12

129
131
127
129
124
~

3524

MEAN

211
208
196
191
196

214
230
211
199
205

208
230
256
247
215

365
324
228
267
264 

260
244
249
253
518

617 
445

-

8B71

NOVEMBER

MEAN
CONCEN­
TRATION
(MG/LI

2110
2040
1970
1900
1780

1650
1980
2310
2640
2210

1780
1800
1820
2460
3110

2860 
2620
2370
2140
1920

2160
2400
2220
2050
2100

2150
2100
2040
1990
1940
 

 

FEBRUARY

MEAN
CONC EN-

1370
1210
1050
1150
1250

1460
1670
1470
1270
1070

1020
971
874
776

1240

1710
2170
1960
1740
1350 

952
1120
1300
1470

4700 
2500

--

_

LOAD
(TONS)

5B7
556
569
549
514

468
631
705
791
650

543
510
516
697
1010

981

768
716
669

752
836
743
686
692

749
743
700
693
650
~

20572

(TONS) 

780
680
556
593
662

844
1040
B37
682
592

573
603
604
518
720

1690
1900
1210
1250
962 

668
738
874

1000

7B30 
3000
"

129306

MEAN
DISCHARGE

(CFSI

136
146
142
134
139

133
137
143
141
136

139
141
128
131
141

140 
140
132
120
142

153
149
145
153
169

189
172
164
158
156
153

4502

MEAN

(CFSI 

497
354
385
372
317

323
289
260
258
272

273
265
272
261
266

277
368
508
565

543
644
761
558

551

BO 7

988
1080 

14875

DECEMBER 

MEAN
CONCEN­
TRATION
(MG/L)

1890
1840
1690
1970
2250

2170
2090
2110
2130
2030

1930
1850
1770
1690
2020

2350 
2280
2220
2220
2220

2220
2100
1990
2390
27BO

3180
2640
2100
2170
2240
2600

 

MARCH

MEAN
CONCEN-

( MG/L I 

2600
2420
2240
1950
1660

1650
1640
15BO
1510
1450

1170
8B3
867
B51

1210

1570
1930
2220
2520

3520
4030
3440
2850

2040

6060
8070 
9180 
10000

LOAD
(TONS)

694
725
648
713
844

779
773
815
811
745

724
704
612
598
769

8B8 
862
791
719
851

917
845
779
9B7
1270

1620
1230
930
926
943
1070

26582

LOAD
(TONS) 

3490
2310
2330
1960
1420

1440
1280
1110
1050
1060

B62
632
637
600
869

1170
1920
3040
3840

5160
7010
7070
4290

3030

13200
19000 
24500
29200 

158370



VIRGIN RIVER BASIN 

09408150 VIRGIN RIVER NEAR HURRICANE, UTAH Continued

DAY

1 
2
3 
4 
5

6
7 
8 
9 

10

11

13 
14 
15

19 

21

28 
29

31 

TOTAL

1 
2 
3 
4 
5

6 
7 
8 
9 
10

11 
12 
13 
14 
15

16 
17 
18

21 
22

24
25

26

28 
29 
30 
31

TOTAL

TOTAL 
TOTAL

MEAN 
DISCHARGE 

(CFSI

1290 
946

958

886 
953

1090

1310 
1360 
1310

965 

1430

1310

36534

MEAN 
DISCHARGE

138 
131 
124 
113 
116

109 
105 
101 

8 
6

8 
8 
6 
8 

88

87 
94 

236

282 
172

320 
202

94

APRIL

MEAN 
CONCEN­ 
TRATION 
(HG/LI

11600 
9350

7600

7000

10000 
8700

10600

5500

JULY

MEAN
CONCEN­ 
TRATION

88 
88 
88 
91 
95

59 
68 
56 
89 
64

55 
37 
56 
75 
38

47 
350 

6620

17400 
3350

13800 
7100

6250

LOAD 
(TONSI

40400 
23900

18000

36700 
30800

40900

19500

B41270 

LOAD

33 
31 
29 
28
30

17 
19 
15 
24 
17

15 
9.8 

15 
20 
9.0

11
89 

4860

14700 
1560

12100 
3870

3270

41 5850 2230 
46 4200 1660 
46 2660 1050 
44 1310 509

4938   97970.8

DISCHARGE FOR YEAR (CFS-DAYS 1 
LOAD FOR YEAR (TONSI

MEAN 
DISCHARGE 

(CFSI

1500 
1350

1580 

1490

1550 

1410

1150

1040
967
874

806 
735 
666 
609 
559 
531

38317

MEAN 
DISCHARGE

130 
130 
130 
200 
141

116 
106 
102 
101

105 
103 
184 
169 
111

104 
99 
101 
109

106 
96 
92 

103 
105

99 
97 

102 
114

101 

3717

MAY

MEAN 
CONCEN­ 
TRATION 
(MG/LI

6250

5150 
4200

4400

4000 
3700

4800 

3350

1750 
1700 
1550 
1250 
1100

1060 
786 
708 
642 
499 
466

AUGUST

MEAN 
CONCEN­ 
TRATION

1130 
988 
846 

2880 
4360

1240 
727 
779 
516

4250 
2250 
11500 
21100 
4850

1650 
950 
900 
1480

3250 
1150 
702 

1410 
939

808 
586 
622 

4730

2500

LOAD 
(TONSI

24800

20900 
15300

22700 
18800

16600 
14900

20100

12800

5430 
5050 
4350 
3260 
2600

2310 
1560 
1270 
1060 
753 
668

370151

LOAD

397 
347 
297 
1560 
1660

388 
208 
215 
141

1200 
626 
5710 
9630 
1450

463 
254 
245 
436

930 
298 
174 
392 
266

216 
153 
171 

1460

682 

64179

MEAN 
DISCHARGE 

(CFSI

501 
464 
429 
395 
374

396 
371 
367 
348 
332

330 
331 
337 
317 
283

275 
297 
357 
299 
264

241 
214 
205 
199 
202

199 
182 
174 
169 
154

9006

MEAN 
DISCHARGE

94 
93 
84 
88 
93

94 
129

107
100

132 
194

121 
118

241 
233 
131 
121 
112

110 
116 
123 
116
108

100 
100 
100 
103 
101

3805

JUNE

MEAN 
CONCEN­ 
TRATION 
(MG/LI

424 
402 
400 
334 
365

289 
266 
410 
251 
212

28 
25 
23 
21
17

137 
192 
955 
1150 
173

119 
198 
91 

143 
120

114 
102 
74 

109 
79

SEPTEMBER

MEAN 
CONCEN­ 
TRATION

1070 
691 
649 
426 
401

558 
8900

950 
698

2550 
13000

8000 
850

8520 
21000 
4500 
2100 
1530

1720 
1330 
1330 
1370 
993

985 
717 
578 
727 
534

LOAD 
(TONS)

574 
5O4 
463 
356 
369

309 
266 
406 
236
190

249 
230 
214 
182 
134

102 
154 
921 
928 
123

77 
114 
50 
77 
65

61 
50 
35 
50 
33

7522

LOAD

272 
174 
147 
101 
101

142 
3100

274 
188

909 
6810

2610 
271

5540 
13200 
1590 
687 
463

511 
417 
442 
429
290

266 
194 
156 
202 
146

58442

148910 
332*396.



VIRGIN RIVER BASIN 

09415000 VIRGIN RIVER AT LITTLEFIELD, ARIZ.

LOCATION.  Lat 36°53'
downstream from B 
Lake Head at elev

DRAINAGE AREA.   5,090
PERIOD OF RECORD.  Ch

Water temperatures:
Sediment records:

EXTREMES.  1968-69:
Dissolved solids:
Hardness: Haximu
Specific conducta

MEAN
DIS­ 

CHARGE

OCT.
01-31 96

NOV. 
01-20 117
21-30 138

DEC.
01-31 168

JAN.
01-14 184
15-16 293
17-19 207
20... 706
21-22 1810
23-25 1504
26-28 3345
29-31 456

FEB.
01-25 345
26-28 2857

MAR.
01-18 417
19-22 524
23-26 1038
27-31 1228

APR.
01-20 1268
21-30 1619

MAY
01-17 1751 
18-23 1108
24-31 718

JUNE 
01-09 390
10-21 215
22-30 90

JULY
01-20 63
21-31 158

AUG.
01-31 69

SEPT.
01-30 148

WTO. AVG.
71 ME

WTO. AVG. 475
TONS

PER OAV

OCT 
01 .. A 60 

NOV
05 .. A 95

JAN

MAR

APR
17 .. A 860

, long 113°56', in SW$SW$ sec.4, T.40 N. , R.15

ation 1,221 ft above mean sea. level.
sqmi, approximately.

emical analyses: July 1949 to September 1969.
October 1947 to September 1969.

October 1947 to September 1968.

Haxinum, 2,680 mg/1 Sept. 1-30; minimum, 477
m, 1,430 mg/1 Sept. 1-30; minimum, 290 mg/1 Hay
nee: Maximum daily, 3,550 micromhos Sept. 15;

S

MAG- PO-

SILICA C1UM SIUM SODIUM SIUM 
(SI02) (CAI (MGI (NAI (K) I

     

II

         

    «.    
         
        ~  __

   
         
         
    -._   _  
 

       
         

       
       

  _ ._      
 

         
       

 

-I II II II

 
         

         
   

     

 

 

  _        

18 333 122 289 30

18 289 107 285 27

11 96 46 71 6.7

W. , Ho

mg/1 H
1-17.

minimu

ODIUM
PLUS
PO-

SIUM

346

359

 

255
160
211
172

79
154
69

166

202
71

179
136
111
77

61
49

49

79

IBS
274

266
233

2B1

239

110

211

149

 

 

 

have Cou

ay 1-17.

m daily,

BONATE

314

330

289

279
264
323
264
210
262
185
287

294
206

279
248
234
197

231
220

207

236

272
248

191
291

225

277

236

264

302

199

258

290

86

244

nty, at ga

689 micro

BONATE

0

0

0

0
0
0
0
0
0
0
0

0
0

0
0
0
0

0
0

0

0

0
0

0
0

0

0

0

0

0

0

0

0

0

0

ging stat

mhos Hay

SULFATE

1110

937

775

720
475
625
475
290
500
420
562

600
442

612
450
400
260

215
173

141
163 
227

530
910

1140
935

1120

1160

397

738

506

1240

1040

753

234

248

ion 0.4 n

14, 15.

CHLO­
RIDE

410

415

372

345
210
315
190

84
202
68

220

255
92

230
152
130

78

74
63

57
77 

114

265
380

380
315

390

365

146

286

1B7

420

410

305

71

86



VIRGIN RIVER BASIN 

09415000 VIRGIN RIWR AT LITTLEFIBLD, ARIZ.  Continued

EXTREMES.  1968-69: Continued
Water temperatures: Maxinun, 32.0°C Aug. 1, 2, 4; minimiH, 4.0*C Dec. 24. 

Period of record:
Dissolved solids (1949-50, 1953-69): Haxinun, 4,250 mg/1 Aug. 12, 1964; nininun, 477 mg/1 May 1-17, 1969. 
Hardness (1949-50, 1953-69): Maximum, 2,250 mg/1 Aug. 12, 1964, Aug. 21, 1966; nininun, 290 rag/I May 1-17,

1969. 
Specific conductance: Maxinun daily, 4,650 nicromhos Aug. 21, 1966; nininun daily, 689 nicrombos May 14, 15,

1969. 
Water temperatures: Maxlnun, 33.5°C July 7, 1953; nininun, 1.5°C Jan. 4, 1949, Jan. 4, 1950.

CHEMICAL ANALYSES,

DIS­ 
SOLVED 
SOLIDS 

FLUO- IRESI- 
RIOE NITRATE DUE AT 
IF) (N03I 180 Cl

OCT.

NOV.

WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

OIS- DIS- NON- SODIUM SPECI- 
SOLVEO SOLVED CAR- AD- F 1C

(TONS ITONS NESS HARD- TION UCTANCE

DEC.

JAN.

15-16     1300 
17-19     1750 
20...     1180

.77 1030 660 4** 

.38 978 900 635 

.60 2250 605 389

FEB.

MAR.

19-22     1130 .5* 1600 590 387

APR.

MAY

18-23 ~   543

JUNE

10-21     1480

JULY

AUG.

SEPT.

HTO. AVG.     1800 
TONS

.7* 1620 328 152

2.01 859 7*0 517

.5 3110

18*0 
2380 
1710 
1100 
1810

2150

1560 
1380 
980

850

8*7 
1110

2050 
2770

7 3210 

  1**0

ANALYSES OF ADDITIONAL SAMPLES 

OCT.

NOV. 
05... .9 2.1 2*10

JAN.

MAR.

APR.

3.1* 618 1160 9*8 3.6 3130

PH 

(UNITS)

7.8

7.9
8.0

7.7

7.9 
7.8 
7.9 
7.8 
7.7 
7.9 
7.8 
7.9

8.0 
7.9

7.9 
7.9 
7.9 
7.9

7.9 
7.8

7.7 
7.8 
7.8

7.8 
7.8 
7.6

7.9 
7.»

7.8 

7.8 

7.8 

7.8

7.6

7.7
7.8

7.6 

7.7 

7.9



VIRGIN RIVER BASIN 

09415000 VIRGIN RIVER AT LITTLEFIELD, ARIZ. Continued

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

2 3460 111° 2950 2500
3120

3040

3150

3110

3180

3110

3180 
3180
3290

3170

3080

3180 
3180

18 

20

22

24

27 
28

30

2930   987 1360 1060 987 1080   2690 3090

8T4   1330   3030 3220

3210 
3230

3190

3210

3160

3210

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

DAY 

MONTH 1 2 3 4 5 6 7 8 9 10 H 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

OCTOBER.. 26 26 20   21 22 23 22 22 22 22 22 21 21 19 19 20 21 21 21 21 21 21 21 21 21   21 20 20 20 21
NOVEMBER. 20 20 20 14 14 17 17 17 17 17 17 17 IT 17 17 17 17 17 17 16 11 11 14 IT 17 17 13 12 14 13   16
DECEMBER. 13 11 11 11 11 11 11 11 11 11 10 11 10 10 10 10 8 8 9 8 7 9 6 4 9     9 10 10 10 10

JANUARY.. 10 10 12 13 12 13 12 10 9 11 11 11 12   13 13 11 LI 12 12 12 11 9 10 10 11 9 10 7 7 9 11
FEBRUARY. 9 8 11 11 10   10 10 10 11 II 12 13 13 12 13 13   13 13 13 12   12 11 10 H 11   13 13 11
MARCH.... 11 12 11 11 12 LI 12 12 12 12 12 12 12 13 L3 14 16 16 14 17 IT 16 L4 13 15 15 L5 16 18 L6 16 14

MAY..".. 20   17 18     17 20 18 20 20 20 20 20 20 22 23 22 22 22 25 25 25 25 25 25 26 27   20 20 22 
JUNE.   . 20 28 30 30 30 30 30 30 23 27 28 25 30 28 28 28 25 28 30 30 30 30 30 25 25 28   28 30 30   28

SEPTEMBER 30 30 30 28 27 27 27 28 27 27 27 25   23 25 24 23 25 24 24 24 25 24 24 25 25 25 25 25 25   26



VIRGIN RIVER BASIN 20 

09415200 VIRGIN RIVER NEAR RIVERSIDE, NEV.

LOCATION. Lat 36°41'38", long 114°15'37", in NEjNEj sec.27, T.14 S. , R. 69 E. , Clark County, 3.7 miles downstream 
from Riverside bridge, 10 miles southwest of Mesquite, and about 10 miles upstream from high waterline of 
Lake Mead at elevation 1,221.4 ft above mean sea level.

PERIOD OF RECORD. Chemical analyses: October 1968 to September 1969.

REMARKS. Samples collected Oct. 9 and 23, Nov. 6 and 20, and Dec. 4 and 18, were composited for analysis of so

Agency since January 1964. Chemical data furnished by Environmental Protection Agency, Denver, Colo., and 
reviewed by U.S. Geological Survey.

CHEMICAL ANALYSES, IN MILLIGRAMS PER LITER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

MAG- PO-
TEMPER- CAL- NE- TAS- BICAR- CAR-
A'TURE CIUM SIUM SODIUM SIUM BONATE BONATE

BATE TIME (DEG C) (CAI (MG) (NA1 (K) (HC03 ) (C0 3 )

OCT.
09... 0430 13 322 128 356 30 230 0
23... 0445 11 

NOV.
06... 0500 7 294 117 333 27 238 0
20... 0515 10 

DEC.
04... - 2 269 107 302 24 270 0
18... 0525 1 

JAN.
15... 0455 11 238 91 279 22 277 0 

FEB.
12... - 10 250 86 245 20 285 0 

MAR.
05... 0505 6 220 66 174 14 267 0 

APR.
02... 1630 20 134 34 70 9.4 203 0
23... 0510 15 105 30 54 7.7 199 0 

JUNE
03... 1635 32 148 55 144 14 203 0 

JULY
08... 1600 31 - - 

4UG.
20... 1505 35 - - - -

DIS- SPECI-
SOLVED TOTAL FIC
SOLIDS HARD- CONB- DIS-

CHLO- (RESI- NESS UCTANCE SOLVED
SULFATE RIDE DUE AT I AS (MICRO- FIELD OXYGEN

DATE (SO,-,) (CD 180 C) CAC0 3 ) MHOS) PH (DO)

812

802

672

344 
251

462

-

-

381

336

212

86 
70

195

-

-

2080

1990

1590

833 
660

1180

-

-

970

980

823

476 
388

595

-

-

2900

2720

2150

1180 
977

1770

-

-

-

-

-

7.8 
8.0

8.1

8.3

7.9



210 LAS VEGAS WASH BASIN

09419700 LAS VEGAS WASH NEAR HENDERSON, NEV. 

LOCATION. Lat 36°05'20", long 114°59'05", in SEjSWj sec.30, T.21 S., R.63 E., Clark County, 3.5 miles north of

level. 

DRAINAGE AREA.   2,125 sq ml, 

PERIOD OF RECORD.  Chemical 

REMARKS.  Bicarbonate (HCO,)

of which 1,518 sq mi contribute directly to surface runoff, 

analyses: October 1968 to September 1969. 

and carbonate (CO a ) determined in laboratory. Discharge include

Agency since January 1964. Chemical data furnished by Environment a 
reviewed by U.S. Geological Survey.

DATE

OCT.
03...
08...
17...
22...
31...

NOV.
05...
14...
19...
26...

DEC.
03...
12...
17... 
26...

JAN. 
02...
09... 
14...
23...

FEB. 
11...
IB...

MAR. 
19...

APR.
16...

MAY
27...

JUNE 
25...

JULY
23...

AUG.
20...

DATE

OCT.
03...
08...
17...
22...
31...

NOV.
05...
14...
19...
26...

DEC.
03...
12...
17...
26...

JAN.
02...
09... 
14... 
23...

FEB.
11...
18...

MAR.
19...

APR.
16...

MAY
27...

JUNE
25...

JULY
23...

AUG.
20...

TIME

0810
0750
0820
1250
0800

1320
0825
1310
0800

1305
0755
1300 
1250

1310
0805
1300 
0800

1300
1645

1430

1730

1745

1845

1600

1530

NITRITE
(AS N)

.42
-
.65
-
.16

-
.30
-
.11

-
.24
-
.32

.24 

.25

-
.28

.36

-

-

-

-

-

TEMPER-
TURE
(DEC C)

14
14
13
13
12

13
10
11
8

6
4
9 
8

6
6

8

9
10

13

17

21

21

24

22

AMMONIA
(AS N)

.58
-

1.8
-
.97

-
1.8

-
.40

-
.94
-

2.5

3.0 

6.1

-
2.5

3.2

-

-

-

-

-

CAL­
CIUM
ICA)

276
246
290
253
314

312
249
224
286

300
259
244

289

252

257

255

296

342

292

302

C

TR

MAG­
NE­
SIUM
IMG)

114
105
118
105
128

120
106
99

125

125
113
108

130

125

114

131

152

114

123

OR-
ANIC
NI-
OGEN
(N)

.56
-
.62
-
.65

-
.40
-
.46

-
.47
-
.24

6.2

.80

-
.53

.69

-

-

-

-

-

SODIUM
(NA)

485
432
511
428
535

540
450
376
492

530
469
433

548

502

470

516

620

531

562

ORTHO-
PHOS­
PHATE
(P04 )

20
-
19
-
18

-
12
-
13

-
16
-
23

21

22

-
16

19

16

15

-

-

-

PO­
TAS­
SIUM
IK)

31
30
33
29
34

34
30
28
32

33
30
29

36

82

32

28

32

32

31

TOTAL
SOLUBLE
PHOS­
PHATE
<P04 >

22
-
22
_
19

_
17
_
15

-
16
-
25

23 

28

-
18

20

16

16

11

14

18

BICAR­
BONATE
(HC0 3 )

282
272
268
288
288

260
261
242
259

251
264
248
248

260

253

235

272

308

298

288

280

DIS­
SOLVED
SOLIDS
(RESI­
DUE AT
180 C)

2860
2570
3040
2580
3230

3210
2670
2370
3060

3220
2810
2640
2740

2770

2460

2550
2810

2690

3140

3650

3770

3120

3260

1 Protect!

CAR­
BONATE
<co 3 >

0
0
0
0
0

0
0
0
0

0
0
0
0

0 
0
0 
0

0 
0

0

0

0

0

0

0

TOTAL
HARD­
NESS
(AS
CACD3 )

1160
1050
1210
1070
1310

1270
1060
967

1230

1270
1120
1060
1080

1080

1020

1040
1110

1130

1280

1480

1460

1200

1260

s waste water and

3n Agency, Denver, Colo. , and

SULFATE
(so4 )

941
849
986
831

1050

1050
829
758

1010

1020
904
830
856

858 
1020

910

851 
902

919

1060

1230

1240

1030

1070

SPECI­
FIC

COND­
UCTANCE
(MICRO-
MHOS)

4150
3730
4370
3740
4590

4540
3910
3460
4360

4560
4130
3890
3950

3950

3580

3620
4010

3880

4460

5230

5330

4390

4580

CHLO­
RIDE
(CD

727
638
787
648
841

821
682
578
780

859
761
684
716 

720
823
620 
817

612 
725

665

782

942

991

771

817

FIELD
PH

-
-
-
-
-

-
-
-
-

-
-

7.4
8.0

-

7.1 
7.7

-
7.6

7.3

7.5

7.7

7.5

7.0

7.5

NITRATE
(AS N)

4.8
_

5.7
-

5.5

-
5.3
-

5.5

-
6.7

3.9

3.8

3.5

5.7

4.9

5.7

7.4

3.6

2.9

3.7

DIS­
SOLVED
OXYGEN
(DO)

6.
6.
4.
3.
4.

5.
3.
4.
5.

5.
5.
4.
3.

5 . 
3.
4.

-
4.9

5.1

1.5

4.0

5.2

1.8

3.4



LAS VEGAS WASH BASIN  " 

09419750 LAS VEGAS WASH BELOW HENDERSON, NEV.

LOCATION. Lat 36°05'55", long 114°56'40", in NWjNEj sec. 28, T.21 S. , R. 63 E. , Clark County, 5 miles northeast 
of Henderson, and 3.5 miles upstream from high raterline of Lake Head at elevation 1,221.4 ft above mean se 
level.

DRAINAGE AREA. 2,179 sq mi, of which 1,571 sq mi contribute dil 

PERIOD OF RECORD. Chemical analyses: March to September 1969.

sewage effluent from industrial plants. Chemical data furnished by Environmental Protection Agency, Den 
;olo. , and reviewed by U.S. Geological Survey.

CHEMICAL ANALYSES, IN MILLIGRAMS PER LITER, MARCH TO SEPTEMBER 1969 

MAG- PO-

MAR.
19...

APR.
16...

MAY
27...

JUNE
25...

JULY
23...

AUG.
20...

1705

1500

1645

1745

1300

1425

TEMPER­
ATURE

15

IB

23

23

26

23

CAL­
CIUM

408

454

536

547

458

515

NE-
SIUM

185

200

236

234

188

217

SODIUM
(NA)

568

614

678

670

624

732

TAS-
SIUM

26

54

68

74

62

67

BICAR­
BONATE
<HC03 >

242

260

260

250

255

246

CAR­
BONATE
(C03 )

0

0

0

0

0

0

SULFATE
(S04 )

1400

1490

1790

1810

1490

1680

CHLO­ 
RIDE 
(CD

980

1080

1270

1340

1100

1300

ORTHO- 
PHOS-

(AS N) (P0 4 >

-

12 12

15 8.0

11

10

13

DIS- 
TOTAL SOLVED 

SOLUBLE SOLIDS 
PHOS- (RESI-

<P04 > 180 C)

3920

12 430Q

9.2 4950

2.7 5080

3.6 4280

3.4 4970

TOTAL 
HARD­ 
NESS 
(AS 
CACOj)

1780

1960

2310

2330

1920

2180

SPECI­ 
FIC 

COND­ 
UCTANCE 
(MICRO- FIELD 
MHOS) PH

5420 8.1

5860 7.9

6710 7.8

6920 8.1

5850 8.1

6640 7.9

DIS­ 
SOLVED 
OXYGEN 
(DO)

9.

-

10.

8.

7.

9.

4

0

3

7

1



212 LAS VEGAS WASH BASIN

09419800 LAS VEGAS WASH NEAR BOULDER CITY, NEV.

LOCATION. Lat 36°07'20", long 114°54'15". in NEjSEJ sec.14, T.21 S., R.63 E. , Clark County, about 0.6 mile
upstream from high waterline of Lake Mead at elevation 1,221.4 ft above mean sea level and 11 miles north­ 
west of Boulder City.

DRAINAGE AREA. 2,193 sq mi, of which 1,586 sq mi contribute directly to surface runoff.

PERIOD OF RECORD. Chemical analyses: October 1968 to September 1969.

REMARKS. Bicarbonate (HCO 3 ) and carbonate (CO 3 ) determined in laboratory. Discharge includes waste water and
sewag 
Agenc
revie

y since Jai
wed by U.S.

luary 1964,
. Geologies

Chemic
ll Survey

al data

CHEMICAL ANALYSES, IN MILLIGRAMS

OCT.
03.. 
08..
17.. 
22..

NOV.
05..
14.. 
19..
26..

DEC. 
03..
12.. 
17..
26..

JAN. 
02..
09.. 
1*..
23..

FEB.
11..
18..

MAR.
19..

APR.
16..

MAY 
27..

JUNE 
25..

JULY 
23..

AUG. 
20..

DATE

OCT.
03...
08...
17...
22...
31...

NOV.
05...
14...
19.. .
26...

DEC.
03...
12...
17...
26...

JAN.
02...
09...
14...
23...

FEB.
11...
18...

MAR.
19...

APR.
16...

MAY
27...

JUNE
25...

JULY
23...

AUG.
20...

0725 
0700
0730 
1200

1240
0745
1235 
0720

1235
0720 
1220
1205

1240
0730 
1225
0720

1220
1545

1615

1630

1500 

1600

1435

1300

NITRITE
(AS N)

.043

.007

.004

_
.005

_
.004

_
.005

.047

_
.13

.18

_

.007

.006

-

-

-

-

-

TEMPER­ 
ATURE

15

13

14
10

9

7
6
9
7

5 
6

9

9
10

12

18

AMMONIA
(AS Nl

.12

.12

.08

_
.20

.20

_
.16

.33

_
.18

.46

_
.10

.11

-

-

-

-

-

CAL­ 
CIUM

440

448

489
420

450

423
421

433

386

396
398

428

476

GANIC
NI­

TROGEN
IN)

.74

.06

.04

_
.17

.14

_
.05

.88

_
.57

.17

_

.10

.11

-

-

-

-

-

MAG­
NE­ 
SIUM
(MG)

186

192

214
188

208

192
193

198

182

187
182

197

203

furnished by En vironmental Protect!

PER LITER, WATER YEAR OCTOBER 1968

SODIUM
INA)

640

632

708
584

640

610
604

646

568

568
572

612

622

PO­
TAS­ 
SIUM
(K)

63 
58
58 
58

63
58

62

59
69

57

57

54
54

58

58

ORTHO- SOLUBLE
PHOS­
PHATE
(P04 >

14

12
_

13

_
7.
_
7.

_
9.

10

_
10
_
14

_
7.

8.

9.

6.

-

-

-

7

7

3

8

7

8

7

PHOS­
PHATE
(P04 )

14
_

13
_

17

_
9.3
_
9.7

_
11
-
14

_
14
_

17

-
8.3

12

11

7.7

2.5

2.8

6.1

BICAR-

<HC03>

311
275
267 
267
259

254
252

245

238
256

242

259

248
254

254

270

284

DIS-

SOLIDS
(RESI­
DUE AT
180 C)

4220
4220
4220
4240
4390

4650
4070
4070
4390

4560
4170
4140
4170

4110
4310
4560
3870

3920
3910

4200

4460

5040

5160

4420

4900

CAR-

(C03 )

0 
0
0 
0
0

0
0
0 
0

0
0 
0
0

0 
0
0 
0

0
0

0

0

0 

0

0

0

HARD­
NESS
(AS

CAC03 )

1860
1900
1900
1910
1990

2100
1820
1840
1980

2060
1840
1850
1850

1800
1900
1950
1710

1760
1740

1880

2030

2330

2380

1960

2120

on Agency, Den

TO SEPTEMBER

(SO*,)

1440 
1460
1450 
1450
1530

1620
1390
1410 
1500

1590
1440 
1420
1410

1380
1460 
1490
1340

1390
1390

1500

1630

1840 

1890

1590

1720 

SPECI-

COND-
UCTANCE
(MICRO-
MHOS)

5830
5820
5830
5830
6040

6360
5620
5670
5990

6210
5670
5660
5710

5590
5820
6330
5340

5240
5320

5630

6000

6710

6850

5880

6430

ver, Colo

1969

CHLO-

(CL)

1100 
1090
1090 
1100
1160

1220
1110 
1070
1130

1180
1140 
1180
1110

1050
1120 
1230
968

958
962

1040

1110

1260 

1300

1090

1240

FIELD
PH

-
-
-
 
-

-
-
-
-

 
-

7.3
8.0

 
-

7.7
7.9

-
8.3

8.2

8.2

8.3

8.2

8.0

8.1

. , and

(AS N)

9.6

14

14

-
11

11

_
11

3.4

3.6

3.9

-
13

9.5

9.9

9.1

7.4

8.6

DIS­
SOLVED
OXYGEN
(DO)

7.9
7.1
8.5

10.1
7.8

9.5
8.5
9.7
9.0

9.3
9.2
9.3
9.1

12.0
10.7
10.3
10.6

-
9.6

10.2

9.3

9.5

9.6

8.4

6.1



COLORADO RIVER MAIN STEM 21 

09420900 LAKE HEAD NEAR LAS VEGAS BEACH, NEV.

LOCATION. Lat 36°06'30", long 114°49'10" (unsurveyed), Clark County, 2.8 miles east-southeast of Las Vegas Beach 
and 10 miles northeast of Henderson.

PERIOD OF RECORD.   Chemical analyses: October 1968 to September 1969. 

REMARKS.  Samples collected 10 ft below lake surface. Bicarbonate (HCO3 )

furnished by Environmental Protection Agency,

CHEMICAL ANALYSES, IN MILLIGRAMS PER

DATE

OCT.
02...
16...
30...

NOV.
13...
25...

DEC.
11...
26...

JAN.
08...
22...

MAY
29...

AUG.
28...

LOCATION.
South 

PERIOD OF

TIME

1530
1510
1620

1610
1615

1540
1540

1600
1615

0930

1030

 Lat

TEMPER-

(DEG C)

25
21
20

18
16

14
11

13
14

25

29

36°03'45", 1

RECORD.   Chemical

REMARKS.  Samples collected

furnished by Environmen

1 and carbonate (CO3 ) determined in labo-

Denver, Colo. , and reviewed by 

LITER, WATER YEAR OCTOBER 1968

ORTHO-
ORGANIC

(AS N) (AS

.03

.10

.15

.24

.30

.21

.35

.56

.72

.54

<.05

09420950

ong 114°47'40", i

analyses: Octob

10 ft below lake

tal Protection Ag

N)

005
005
004

003
003

002
002

002
003

010

(AS N)

.07

.20

.17

.13

.22

.09

.10

.06

.08

.03

(N)

.37

.40

.65

.36

.48

.34
1.6

1.7
.38

.14

LAKE HEAD AT SADDLE ISLAND,

nNEj sec. 11, T.22

er 1968 to Septemb

surfi

ency ,

CHEMICAL ANALYSES, IN MILLIGRAMS PER

DATE

OCT.
02...
16...
30...

NOV.
13...
25...

DEC.
11...
26...

JAN.
08.. .
22...

MAY
29...

AUG.
28...

TIME

1445
1430
1530

1520
1525

1500
1415

1515
1520

1200

1220

TEMPER-

(DEG C)

25
21
20

19
17

15
12

14
14

25

30

»ce. Bicarbo

Denver, Colo

LITER, WATER

S. , R.64 E

er 1969.

nate (HCO3 )

. , and revi

PHOS-

(PO/,1

.15

.16

.17

.12

.03

.16

.09

.09

.53

<.01

NEV.

. , Clark

and car

ewed by

YEAR OCTOBER 1968

ORGANIC

(AS N) (AS

.16

.17

.19

.15

.30

.42

.38

.65

.65

<.05

N)

003
002
003

003
002

001
001

001
001

010

-

(AS N)

.08

.14

.08

.09

.09

.07

.07

.04

.08

  04

-

(N)

.34

.32

.40

.34

.36

.32

.85

2.9
.17

.11

-

ORTHO-
PHOS-

(PO^l

.06

.06

.06

.05

.05

.03

.05

.05

.07

<.01

-

:y since July 1968. Chemical data 
U.S. Geological Survey.

TO SEPTEMBER 1969

TOTAL 
SOLUBLE DIS-
PHOS- SOLVED

(PO/,1 PH (DO)

.18

.22

.23

.14

.20

.28

.20

.15

.58 - 8.3

<.01 9.4 8.5

.18 9.8

: County, directly offshore from

bonate (CO3 ) determined in labo-

U.S. Geological Survey.

TO SEPTEMBER 1969

TOTAL
SOLUBLE DIS-
PHOS- SOLVED

(PO/,1 PH (DO)

.10

.12

.11

.08

.09

.11

.14

.10

.10 - 8.2

<.01 7.6 8.5

.01



214 COLORADO RIVER MAIN STEM

09421000 LAKE MEAD AT HOOVER DAM, ARIZ.-NEV.

LOCATION. Lat 36°00'58", long 114°44'13", in NEjSWj sec.3, T.30 N., R.23 W. , Gila and Salt River Meridian, 
State line between Mohave County, Ariz., and Clark County, Nev., at gaging station midway between Hoove 
intake towers.

DRAINAGE AREA. 167 ,800 sq mi, approximately.

CHEMICAL ANALYSESt WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

OCT.
02...
02...
02...
02...
02...
02...
02...
02...
02...
02...
02...
30...
30... 
30...
30...
30...
30...

30...
30...
30...
30...

NOV.
27...
27...
27...
27...
27...
27...
27...
27...
27...
27...
27...
27...

DEC.
30...
30...
30...
30...
30... 
30...
30...
30...

30...
30...

30...

JAN.
30...
30... 
30...
30... 
30...
30...
30...
30...
30...
30...
30...
30...

FEB.
27...
27...
27...

27...

27...
27...
27...
27...
27...
27...

DEPTH

0
5

25
75

125
175
225
275
325
375
412

0
5 

25
75

125
175

275
325
375
414

0
10
25
75

125
175
225
238
275
325
375
415

0
10
25
75

125 
175
225
238

325
375

415

0 
10
25
75 

125
175
225
238
275
325
375
416

0
10
25

125

225
238
275
325
375
420

STAGE
(FT

ABOVE

1136.50
1131.50
1L11. 50
1061.50
1011.50

961.00
911.00
861.00
811.00
761.00
724.00
137.50
132.50 
112.50
062.50
012.50
962.00

862.00
812.00
762.00
723.00

1139.50
1129.50
1114.50
1064.50
1014.50
964.00
914.00
901.00
864.00
814.00
764.00
724.00

L140.50
1130.50
1115.50
1065.50
1015.50 
965.00
915.00
902.00

815.00
765.00

725.00

1140.50 
1130.50
1115.50
1065.50 
1015.50
965.00
915.00
902.00
865.00
815.00
765.00
724.00

1141.50
1131.50
1116.50

1016.50

916.00
903.00
866.00
816.00
766.00
721.00

TEMPER­
ATURE

25
25
25
25
18
15
14
13
13
12
12
23
23 
21
21
18
15

13
12
12
12

17
17
17
17
17
14
12
 

11
11
 
 

13
13
13
13
13 
13
13
13

11
11

11

13 
13
13
13 
13
13
13
12
12
12
12
12

12
12
12

12

12
12
12
12
12
12

SILICA
(SI02)

B.2
 
 
 

8.0
9.0
8.5
8.2
 

9.4
 

8.6
 

8.6
8.8
 

8.6
 

8.9
 

8.8
 
 
- 

9.3
9.1
 -

9.5
9.6
«

10
 

8.0
 
 
__
~

8.5
9.3
9.0

9.6
"

8.9

-

 
8.5
 

8.5
8.9
 

8.9
 

8.4
 
"

--

_

8.3
8.4
  _

8.2
 

CAL­
CIUM
(CAI

81
 
 
 
B7
87
86
86
 
86
 
84
 

85
88

88 
88
 
86
 

86
 
 
~~
86
86
  _
85
87
 
86
  .

88
  .
 
 
 

88
88

f!

88
 

88

-

_
88
  .
88
87
 
87
 

89
 
 

--

_

89
89
«
89
 

MAG­ 
NE­

SIUM
(MGI

33
 
 
 
31
30
30
30
 
30
 
33
~

32
31

30 
29
 

30
 

33
 
 
.  
32
32
.  
31
30
- 
30
 

32
__
 
_-.
 

32
32
30

30
~

32

-

 
32
- 
31
30
 
30
 

32
 
 

--

_

31
31
..
31
 

SOD I UM
(NAI

114
 
 
 

104
105
104
103
 

103
 

106
"

112
101

101 
98
 

102
 

107
 
 
  .
Ill
102
_~

103
103
   

103
  .

106
,_
 
__--

105
105
102

102
"

109

-

._
109
- 

105
105
 

104
 

104
 
 

--

_
103
103
__

103
 

PO­ 
TAS­
SIUM
(Kl

5.0
 
 
 

5.0
5.0
5.0
5.0
 

5.0
 

5.0
 

5.0
5.0

5.0 
5.0
 

5.0
 

4.0
 
 
  .

4.0
4.0
  .

4.0
4.0
 

4.0
 

5.0
.  
 
._
~

5.0
5.0
5.0

5.0
 

4.0

"

_-
4.0
   

4.0
4.0
 

4.0
 

4.0
 
 
"

_
5.0
4.0
  .

4.0
 

BICAR­
BONATE
(HC03I

123
 

123
123
151
154
I I
1 0
1 0
1 2
1 2
1 9
 

129
151

161 
161
 

161
  

139
138
138
138
139
156
165
165
165
165
165
_.

146
__
 
_  
 

155
155
163

163
 

151

-

__
151
   

151
161
 

162
 

153
153
153

50 
53
53
54
54
53
54
54
53



COLORADO RIVER MAIN STEM 

0942100O LAKE MEAD AT HOOVER DAM, ARIZ.-NEV. Continued

PERIOD OF RECORD. Chemical analyses: October 19*0 to September 1969. 
REMARKS. Samples collected by Bureau of Reclamation and analyzed by the stropolitan Water District of Southern

CAR-

IC03)

OCT. 
02 ... 0 
02... 
02... 0 
02... 0 
02... 0 
02... 0 
02... 0
02... 0 
02... 0 
02... 0

30... 0

30... 
30... 0

30... 
30... 0 
30... 0 
30...

30... 
NOV. 
27... 0 
27... 0 
27... 0 
27... 0 
27... 0 
27... 0 
27... 0 
27... 0 
27... 0 
27... 0 
27... 0 
27... 

OEC. 
30... 0 
30...
30...

30... 
30... 
30... 0 
30... 0 
30... 0 
30...

... 0

FE ." 

0 
... 0 
... 0

1
0 
0 
0 
0

0 
0
1

ISO*)

338

305 
312

295 

29*

317

333

298 
288

312

326 
300

292
290

292 

327

316 
315 
301

~

315

299 

29*

310 

313

313

CHLO-

ICLI

99 
100 
99 
98 
93 
92

89 
89 
90

100

  100
100

92
90 
89 
89

89

100 
99 
99 
100 
99 
92 
90 
90 
90 
90 
90 
90

96 
97
97

96 
96 
95 
9* 
91 
90

87

97 
97 
97 
97 
97 
96

91 
91 
91
90

95 
9* 
95 
95 
9* 
95 
95 
9*

95 
9* 
9*

IN03)

.*

1.5 
1.5

1.7

1.1

.8

2.0 
1.6

1.*

.8 
I.*

1.7 
1.8

1.*

.8

1.* 
1.5
2.0

"

2.0

2.2 

2.0

1.7 

1.2

1.8

DIS­ 
SOLVED 
SOLIDS 

1 SUM OF

TUENTS)

7*0

710 
719

701

719

 

703 
688

722

73* 
705

699 
698

699 

736

727 
727 
711

~

730

707 

701

721 

722

722

HARD-

104, MG)

338 
337

3*5 
3*3

3*0

3*6

 

3*3 
3*1

351

3*8 
3*6

3*0 
3*5

338 

353

351 
351
3*8

"

351

3*3 

3*1

35* 

352

352

NON- 
CAR­ 

BONATE

NESS

237

221 
217

207

2*0

 

211
209

237

235 
218

205 
20B

203 

233

22* 
22* 
21*

"

227

211

208

229 

226

226

SPECI­ 
FIC 

COND-

IHICRO-

1150 
11*0 
1150 
1150 
1130 
1120

1110 
1100 
1100

1170

1170

1120 
1110 
1110 
1100 
1100

1100

1185 
1185 
1185 
1185 
1185 
11*5 
1135 
1135 
1125 
1120 
1125 
1120

1160 
1160
1160

1160 
1160 
1160 
1160 
1130 
1130

1120

1170 
1160 
1160 
1160 
1160 
1160

1120 
1120 
1120 
1120

1155 
1160 
1155 
1160 
1155 
1155 
1165 
1165

1150 
1155 
1155

7.8 
7.6 
7.8 
7. 
7. 
7. 
7.

7. 
7.

7. 
8.

8.1

B!
7.
8. 
7.

7. 
7. 
B. 
7. 
7. 
7. 
7. 
7. 
8. 
B. 
7. 
B.

7. 
7.
7.

7. 
7. 
7. 
7. 
7. 
7.

7.

B. 
7. 
B. 
B. 
B. 
B.

7. 
7. 
7.

7. 
7. 
8. 
B. 
8. 
B. 
7. 
7.

B. 
B. 
B.



COLORADO RIVER MAIN STEM 

09421000 LAKE MEAD AT HOOVER DAM, ARIZ.-NEV. Continued

MAR.
27...
27...
27...
27...
27...
27...
27...
27...
27...
27...
27...

APR.
30...
30...
30...
30...
30...
30...
30...
30...

30...
30...
30...

MAY
29...
29...
29...
29...
29...
29...
29...
29...
29...
29...

29...
JUNE
27...
27...

27...
27...
27...
27...
27...
27...

JULY
30...
30...
30...
30...
30...
30...
30...
30...
30...
30...
30...

AUG.
27...
27...
27...
27...
27...
27...
27...

27...
27...

27... 
27...

SEPT.
26...
26...
26...

26...
26...
26...
26...
26...
26...

26...

CHE

DEPTH

0
25
75

125
175
225
238
275
325
375
420

0
10
25
75

125
175
225
238

325
375
420

0
0
0
0

12
17

225
239
275
325

420

0
10

175
225
239
275
325
375

0
25
75

125
ITS
225
240
275
325
375
421

0
10
25
75

125
175
225

275
325

375 
422

0
ID
25

125
175
225
241
275
325

422

STAGE
(FT

ABOVE

1140.50
1115.50
1065. 5D
1015.50
965.00
915,00
902.00
B65.00
815.00
765.00
720.00

1141.50
1131.50
1116.50
1066.50
1016.50
966.00
916.00
903.00

816.00
766.00
721.00

1142.50
1132.50
1117.50
1067.50
1017.50
967.00
917.00
903.00
B67.00
817.00

722.00

1142.50
1132.50

967.00
917.00
903.00
867.00
B17.00
767.00

1143.50
1118.50
1068.50
1018.50
968.00
918.00
903.00
868.00
816.00
768.00
722.00

145.50
135.50
120.50
070.50
020.50
970.00
920.00

870.00
820.00 

770.00
723.00

1147.50
1137.50
1122.50

1022.50
972.00
922.00
906.00
872.00
822.00

735.00

TEMPER­
ATURE

15
13
12
12
12
12
12
12
12
12
11

17
16
15
13
12
12
11
11

11
11
11

22
21
20
15
13
12
12
12
12
12

12

24
24

13 
12
12
12
12
12
12

30
28
17
14
13
12
12
12
12
12
12

29
28
28
20
12
13
12

12
12 

12
12

26
26
26

16
13
13
12
12
12

12

SILICA
I SI 02 )

9.2
 
 
 

a. 5
 

8.9
 

B.9
 
 

8.2
 
  _
  .
 
 

8.2
8.5 
8.0

8.5
 

9.0
 
 
 
  -

8.5
9.0
8.7
 

8.5

8.3

7.9
8.2

8.8
B.2
--

B. 5
 

8.8
 

8.8
 
 

8.8
9.6
9.0
 

9.4
 

9.3
-  

8.8
8.9
--
 

8.8
9.8

7.4
 

7.4
7.8

 

7.8
7.8

.  

8.0

CAL­

CIUM
(CAI

89
 

 
89
 

89
 

B9
 
 

8B
 
  -
.   .
 
   

90
90 
90

90
 

89
 
. 
 
 

90
90
90
 

90

84

85
90

90
89
 

90
 

80
 

90
 
 

90
89
89
  -
B9
 

eo
 
80
90
 
 
90
90

 

 

81
 

81

_.
 
89
90
 

90

MAG­
NE­

SIUM
(MGI

32
 
 
 

31
 

31
 

31
 
 

32
 
--
 
 
 

31
31 
31

31
 

32
 
 
 
 

31
31
31

31

33

32
31

31
31
 

31
 

33
 

32
 
 

31
31
31
 

31
 

33
__

33
32
 
_

32
32

34
 

34
32

 

31
31
  -

31

SODIUM
(NA)

105

 
 

106
 

105
  -

107
 
 

107
 
   
 
 
«

104
104 
103

103
 

Ill
 
_.
 
 _

109
104
103

105

109

109
loe

106
106
 

1D5
 

113
 

10B
 
 

108
10B
108
-._

108
 

113
 

113
110
_.
_

106
106

116
 

115 
104

 

106
106
 

106

PO­
TAS­

SIUM
(K)

5.0
 
 
 

4.0
 

4.0
 

5.0
 
 

5.0
«
 
 
 
 

5.0
5.0 
5.0

5.0
 

4.0
 
_,.
 
__

4.0

4.0
4.0

4.0

5.0

5.0
5.0

5.0
5.0
 

5.0
 

5.0
 

5.0
 
 

5.0
5.0
5.0
__

5.0

5.0
_

5.0
5.0
_
_

5.0
5.0

~

_

5.0
 

5.0
5.0

 
5.0
5.0
 

5.0

BICAR­
BONATE
(HC03I

154
153
154
154
156
159
157
159
159
159
160

153
153
153
154
155
157
157
159 
160

161
162
163

154
154
153
153
155
155
159
157
161
162
162

137
137 
139
155 
159 
159
160
161
161
162
163

122
122
154
154
157
160
160
160
161
163
163

121

121
153

_

161
162

118
117
117
151 
154
156
160
160
161
161
162 
162



COLORADO RIVER MAIN STEM

09421000 LAKE MEAD AT HOOVER DAM, ARIZ. -NEV.  Continued 

CHEMICAL ANALYSES, MATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DATE

MAR.
27...
27...
27...
27...
27...
27...
27...
27...

27...
27...

APR.
30...
30...
30...
30...
30...
30...
30...
30...
30...
30...
30...
30...
MAY
29...
29...
29...
29...
29...
29...
29...
29...
29...
29...
29...
29...

JUNE
27...
27...
27...
27...
27...
27...
27...
27...
27...
27...
27...

JULY
30...
30...
30...
30...
30...

30...

30...
30...
30...

AUG.
27...
27...
27...
27...
27...
27...

27...
27...
27...

27...
SEPT.
26...
26...
26...

26...
26...
26...

26...
26...

26...

CAR­ 
BONATE 
(C03)

0
 
 
 
0
 
0
 

--
 

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
0
0
0
0

0
0
0
0
0

0

0
0
0

0
 
0
0
 

0
 
 

 

0

0
_°
_
0

_°
 
_

SULFATE 
(SD4)

315
 
 
 
317

317
 

-.
 

317
--
 
 
- 
 

309
309
 
306
 

323

-_

 
316
310
312
 
--
309
 

330
 
328
321
 
 
312
312
 
308
 

337
 
321
 
 

318

_
310
 

336
__
338
330
 

309
 
 

 

346

3*53 1!
 
3133if
 

-_

CHLO­ 
RIDE 
(CD

93
93
92
92
92
92
92
92

92
92

93
94
94
93
95
94

92
92
91
91
90

97
96
97
97
96
95
92
92
92
91
91
91

100
100
98
97
97
96
95
95
94
94
94

99
100
98
98
98

94
94
92

100
100
100
98
98
96

94
94
94

95

102
102
102

94
94

90
90

90

NITRATE 
(N03)

1.9
 
 
 

2.4
 

2.7
 

_
 

1.4
  _
 
 
 
 

2.0
2.0
1.8
 

2.2
 

1.5

 

 
2.4
2.0
2.8
 
 
2.7
 

.6
 
1.6
.6
 
 
1.4
1.8
 

1.7
 

 
2.1
 
 

 
3.1
 

.6
 
.5

2.4
 

2.5
 
 

__

.6
 
.6

 

 

 

DIS­ 
SOLVED 
SOLIDS 

(SUM OF 
CONSTI- 
TUENTSI

729
  .
 
 

728
 
728
 

_
 

728
 
 
 
__
 

728
721
720
 
718
 

744

 

 
734
722
723
 
__

 

739
 

--
 
729

 
724
 

 

 
"

 
731
 

738
 

753
 

729
 
 

-_

751
 

 

 

 

HARD­ 
NESS 
(CA.HG)

354
.._
 
 
352
 
350
 

_
 

351
__
 
 
__
 
354
352
352
 
352
 

354

 

 
354
352
352
 
 

 

348
 

--
 
352

 
352
 

 

 
 

_-
350
 

338
 

358
 

356
 
 

 

342
 

_-
 

__
 

 

NON- 
CAR­ 
BONATE 
HARD­ 
NESS

228
__
__
_

225

221

2 --

_

226

_
 
__
 

225
222
221
_

219
 

228

 

 
227
222
221
 
--

 

236
 

--
 
221

 
219
 

 

 

221

219

216
 

239
 

233
--

223
 
 

__

245
 

 
 

_-
 

 

SPECI­ 
FIC 

COND­ 
UCTANCE 
(MICRO- 
MHOS)

UTD
117D
1160
1160
1160
1160
1160
1160
1160 
1160
1160

1170
1180
1170
1170
1170
1170
1170
1150
1150
1150
1150
1150

1210
1200
1200
1200
1200
1200
1190
1190
1190
1190

1200

1160
1160

1155
1150
1145

1140
1135
1135

1150
1150

1160
1160
1150 

1150
1150
1150
1150

1160
1160

1160
1160
1150

1150
1150
1150

1150

1190
1190

1170
1160

1150
1150

1150

PH 

(UNITS

7.8
7.
a.
7.
7.
8.
8 .
a.
a.
8 .
7.

7.
a.
7.
8.
a.
7.
a.o
7.8
7.8
8.0
a.o
7.8

a.i
.8
.8
.8
.8
.8
.8

8.3
8.1
7.7
8.0
7.9

.8

.2

.4

.5

.8

.3

.5

.3
7.6
7.6
7.8

8.1
a.o
7.7
7.7
7.7
7.9
7.8

7.8
7.8
7.8

8.0
7.9
7.8
7.7
7.7
7.8

7.8
7.8
7.9

7.1

7.1
7.1
7. 
7.
7.
7.
7.1 
7.
7.
a.c

7.



COLORADO RIVER MAIN STEM

09421500 COLORADO RIVER BELOW HOOVER DAM, ARIZ.-NEV. 
(Irrigation network station)

LOCATION.  Lat 36"00'55", long 114"44'16", in NEfSWJ sec. 3, T. 30 N. , R. 23 W. , G 
County, Ariz., or in SWjNEj sec. 29 , T.22 S. , R. 65 E. , Mount Diablo Meridian 
from gaging station in powerhouse at downstream side of Hoover Dam.

DRAINAGE AREA.  167 ,800 sq mi , approximately.

PERIOD OF RECORD.   Chemical analyses: October 1939 to September 1969. 
Water temperatures: October 1941 to September 1965.

MEAN 
DIS- SILICA 

CHARGE (SI02I

ocr.
01-31 7908 9.1 

NOV. 
01-30 7676 8.9 

DEC. 
01-31 8987 9.1 

JAN.

FEB. 
01-^8 993* 9.0 

MAR.

APR. 
01-30 15030 8.7 

MAY 
01-31 13570 9.0 

JUNE 
01-30 12660 9.7 

JULY

AUG.

SEPT.

TIME 
WTD. AVG. 11000 9.2 

TONS

FLUQ-

OCT. 
01-31 .4 2.2

NUV.

UEC. 
01-31   2.4 

JAN. 
01-31   2.2 

FEB. 
01-28   1.8 

MAR. 
01-31   2.1 

APR. 
01-30 .4 2.0 

MAY 
01-31   2.8 

JUNE 
01-30   1.2 

JULY 
01-31 .4 1.7 

AUG. 
01-31   1.2 

SEPT. 
01-30   2.5

WTD. AVG.   2.1 
TIME

TONS

Tucson, Ariz.

DIS­ 
SOLVED CAL- 

IRON CIUM 
(FEI (CAI

20 92 

92 

92

9*

10 92 

92 

89

92

DIS­ 
SOLVED 
SOLIDS 
1RESI-

180 763 

170 786

MAG­ 
NE­ 

SIUM 
(MGI

28 

27 

28

28

30 

31 

32

30

DIS­ 
SOLVED 
SOLIOS 

(SUM OF

734 

749

750 

749 

735 

747 

743 

749 

737 

742

mp

SOOIUM 
PLUS 

PO- PO- 
TAS- TAS- 

SODIUM SIUM SIUM

104 4.7 

115 

115

118

106 5.3 

110 

116 

107 5.7 

112 

114

OIS- DIS­ 
SOLVED SOLVED 
SOLIDS SOLIDS HARD-

1.00 17800 346 

1.02 18100 354

1.02 27200 352 

1.04 31000 352 

1.00 26900 358 

1.02 25500 354 

1.07 26700 376 

1.02 22800 366 

1.00 20700 350 

3 55

, Clark County, Nov., downstream

8ICAR-

174 

170 

167

160 

160 

159 

162 

166 

164 

17* 

170

166 

4920

NON- 
CAR- 

80NATE

(M6/L.

202 

209 

221

221 

222 

225 

21S 

242 

224 

210 

219 

218

CAR- CHLO-

0 

0 

0

0 

0 

0 

0 

0 

0 

0 

0

0 

0

SODIUP 
AD- 

SORP-

2.4 

2.7 

2.7 

2.7

2.7 

2.5 

2.5 

2.7 

2.4 

2.6 

2.7 

2.6 

2.6

301 

304 

312

326 

327 

322 

316 

320 

318 

320 

311

317

9460

SPECI­ 
FIC

COND-

MHOSI

1110 

1120 

1130 

1150

1150 

1140 

1140 

1150 

1150 

1150 

1150 

1140 

1140

94 

94 

94

95 

94 

104 

94 

97 

92 

95 

94 

96 

95 

2850

(UNITS)

7.7 

7.6 

7.6 

8.0 

7.8 

7.8 

8.0 

7.8 

7.7 

7.7 

7.8 

7.8 

7.8 

7.8



DIVERSIONS FROM LAKE HAVASU  "' 

09424150 COLORADO RIVER AQUEDUCT NEAR PARKER DAM, ARIZ.-CALIF.

LOCATION. Lat 34°19'00", long 114°09'25", in NWjSWj sec. 28, T.3 N. , R. 27 E. , San Bernardino Meridian, San Bernar- 
dino County, at gaging station at intake pumping plant of Metropolitan Water District of Southern California 
on Lake Havasu, 1.8 miles upstream from Parker Dan and 154 miles downstream from Hoover Dam.

PERIOD OF RECORD. Chemical analys October 1966 to September 1969.

MAG- 
CAL- NE- 

DIS- TEMPER- SILICA CIUM SIUM SODIUM

CT. 
01... 9*0     8 31 108 
8... 940 23 8.0 8 32 110 
5... 030     8 31 08 
3... 860 21 9.0 8 32 07 
9... 6*0     8 31 09
v.
6... 800 20 8.0 T 32 10 
2... 780     8 32 08

C. 
8... 900 1* 8.0 8 31 110 
0... 000     8 31 110 
*... 9*0     8 32 111 
B.

R. 
8... *3*0 13 T.O 88 32 109
R. 
8... 3530 19 5.0 83 31 110 
Y

NE 
8... 5100 2* 8.0 B2 32 122 
LY 
8... 7BTO 26 9.0 8* 33 133 
G.

PT.

DIS- DIS­ 
SOLVED SOLVED DIS- 
SOL^S SOLIDS SOLVED

(N03) 180 C) TUENTS) PER SODIUM (CA.MG)

OCT. 
01...   752   1.02 *1 335 
08... .8 717 717 .98 *1 336 
15...   7*9   1.02 *1 332

NOV.

DEC. 
08... 1.1 723 722 .98 *1 3*0 
10...   77* " 1.05 *1 3*0

FES.

MAR.

APR.

MAY

JUNE

JULY

AUG. 
06... .8 732 732 1.00 *1 339 

SEPT. 
08... .9 72* 723 .98 *0 3*2

PO- 
TAS- BICAR- CAR- CHLO- 
SIUM BONATE BONATE SULFATE RIDE

5.0 150 0 308 96 
6.0 138 1 311 97 
5.0 1** 0 311 96 
5.0 1*3 1 305 96 
5.0 150 0 310 96

5.U 121 4 307 «8 
5.0 152 0 311 100

5.0 1*8 0 312 96 
5.0 155 0 316 99 
5.0 155 0 31* 101

4.0 1*8 2 31* 98 

5.0 128 2 321 97

*.0 127 * 335 101 

5.0 137 1 328 101

NON- SODIUM SPECI- 
CAR- AD- ALKA- FIC

NESS RATIO CAC03 , (MICRO-

212 2. 123 7.8 1120 
221 2. 115 8.* 1110 
214 2. 118 7.9 1120

219 2. 121 B.3 1150

227 2.6 112 8.* 1150 

233 2.6 109 8.5 11*0

FLUO- 
RIOE

IMG/LI

.8 

.4

.*

.* 

.*

.5 

.5



220 COLORADO RIVER MAIN STEM

09427520 (revised) COLORADO RIVER BELOW PARKER DAM, ARIZ.-CALIF. 

LOCATION (revised). Lat 34°17'44", long 114°08'22", in NWjNWj sec.3, T.2 N. , R.27 E. , San Bernardino Meridian,

of Parker, Ariz., and'l4 miles upstream from Headgate Rock Dam. 

DRAIKAGE AREA. 178,000 sq mi, approximately.

PERIOD OF RECORD. Chemical analyses: October 1963 to September 1969. 
Water temperatures: February 1954 to September 1969.

EXTREMES. 1968-69:
Water temperatures: Maximum, 28.0°C Sept. 9; minimum, 9.0°C on several days during December and January.

Period of record (1954-69):
Water temperatures: Maximum, 28.5°C Aug. 12, 13, 18, 1955; minimum (1954-65, 1966-69), 8.0°C Jan. 12, 1964.

REMARKS. During period October 1963 to September 1968, samples collected 3.9 miles downstream from Parker Dam. 

station 09428000.

ATE

...

4.

. . .

.E

.Y

'T.
...

T.
1. ..
1...
C.
2...
N.
2...
b.
3. ..
R.
3. ..
R.
1... 
Y
1. ..
Mt
2...
LY
1...
G.
2. ..
CT.
a...

TIMt

1045
1500

1100

1100

1240

1240

1400

0925

1530

1325

CB50

1730

FLUD-

(Fl

~

--

 

 

 

.4

 

 

.4

 

 

DIS­
CHARGE

7970
8480

10800

4610

16700

14700

13900

12700

17400

10400

12830

B580

(NU3I

1.5
.7

.3

.9

2.6

1.2

1.5

1.7

.7

.9

 

 

CIS-

SILICA IRON CIUK
(SI02I (FEI (CAI

9.3   88
9.4   90

9.2   90

9.4   90

8.9   89

10   85

8.5 0 95

8.2   96

9.3   92

9.P 10 94

86

86

CIS- DIS-
SCLVEO SOLVED

718

736

739

75C

695

795

76?

210 78e T51

780 725

771

MAG-

SIUM
(HGI

27
28

28

29

32

27

28

29

32

29

31

21

CIS-

.98

1.00

1.01

1.02

.95

1.08

1.05

1.07

1.06

1.05

SODIUM
(NA)

--
 

 

 

 

 

112

 

 

114

116

113

DIS-

15500

21500

9200

33800

27600

27300

36100

22100

27000

17900

PO­
TAS­ 
SIUM
(K)

 
 

 

 

 

5.8

 

 

6.1

5.4

5.4

(HG/LI

332

340

342

352

322

358

360

35*

344

344

SODIUM 
PLUS 
PO­
TAS­ 
SIUM

(NAtKI

114
115

118

118

117

111

 

130

121

-~

   

"

NON- 
CAR-

NESS 
(MG/L)

20B

210

212

222

191

219

22*

226

221

218

219

BICAR­ 
BONATE
(HCC3I

152
160

158

159

159

160

162

163

163

162

154

152

SODIUM 
AC-

RATIC

2.7

2.9

2.9

2.7

2.7

2.6

3.0

2.6

2.6

2.7

2.7

SULFATE
(SC4)

307
309

310

31*

323

293

328

3*8

334

32*

312

312

SPECI­ 
FIC

(KICRC- 
MHCSI

1130

11*0

1150

1150

1070

1170

1170

1170

1200

1170

1160

CHLO­ 
RIDE
(CLI

96
96

102

10C

99

89

99

102

100

99

99

102

ILiMTSI

7.5 
7.5

7.*

7.7

7.6

7.4

7.9

7.T

7.6

7.4

7.8

7.8



COLORADO RIVER MAIN STEM

09427520 COLORADO RIVER BELOW PARKER DAM, ARIZ.-CALIF. Continued 

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

OCI NOV DEC JAN FER 

MAX HIM MAX HIM MAX MIN PAX MIN MAX HIM

I 23.0 22.0
2 23.0 22.0
3 23.0 22.0 
* 22.0 22.0
5 23.0 22.0

6 22.0 22.0
7 22.0 22.0
8 22.0 22.0 
9 22.0 22.0

10 23.0 22.0

12 22.0 22.0 
13 22.0 22.0
1* 22.0 22.0
15 22.0 21.0

16 22.0 21.0 
17 22.0 21.0 
18 21.0 21.0
19 21.0 21.0
20 21.0 20.0

21 21.0 20.0 
22 ?1.0 20.0 
23 21.0 20.0
2* 21.0 20.0
25 21.0 20.0

26 21.0 20.0
27 21.0 20.0
23 20.0 20.0
29 21.0 20.0
30 21.0 20.0 
31 20.0 20.0

>1.0
1.0
0.0 
0.0
0.0

9.0
9.0
9.0

9.0

9.0
8.0
3.0
8.0

8.0
8.0
8.0
7.0

7.0 
7.0
7.0
7.0

7.0
6.0
6.0
6.0
5.0

0.3
9.0
9.0 
9.0
9.0

9.0
9.0
9.0

8.0

8.0
8.0
8.0
8.0

8.0 
7.0 
8.0
8.0
7.0

7.0 
7.0
7.0
7.0

7.0
6.0
6.0
6.0
5.0
 

15.0
5.0
4.0 
4.0
3.G

3.0
3.0
3.0
3.0 
2.0

2.0
2.0
2.0
2.0

2.0 
1.0
1.0
1.0

0.0 
0.0
0.0
9.0

9.0
9.0
9.0
9.0
9.0 
39.0

4.0
4.0
3.0 
3.0
3.0

3.0
3.0
3.0
2.0
2.0

2.0 
2.0
2.0
2.0

1.0 
1.0
1.0
1.0
1.0

0.0 
0.0
9.0
9.0

9.0
9.0
9.0
9.0
9.C 
39.0

9.0
9.C
c.o
0.0
0.0

0.0
0.0
0.0

0.0

0.0 
0.0
0.0
0.0

c.o
1.0
1.0
1.0

1.0 
1.0
1.0
1.0

2.0
7.0
 
 
 

9.0
9.0
0.0 
0.0
0.0

0.0
0.0
0.0
0.0 
0.0

0.0 
0.0
0.0
0.0

0.0 
0.0
1.0
1.0

0.0
0.0
1.0
1.0

1.0
1.0
 
--
 

 
 
 
 

1.0
1.0
1.0
1.0 
2.0

2.0 
2.0
2.0
?.o

3.0 
3.0
3.0
3.0

3.0
3.0
3.0
3.0

4.0
4.0
4.0
  
  

  
--
 

 

1.0
1.0
1.0
1.0 
2.0

2.0
?.o
2.0
2.D

1.0 
3.0
3.0
3.0

3.0
3.0
3.0
3.0

3.0
3.0
3.0
 
 

4.0
4.t
4.C

3.-,

3.0
3.0
3.0
3.0 
3.0

4.0 
4.0
4.0
4.0

4.0 
4.^
4.T
4.0

4.0

5.0
5.3

5.0
6.0
6.0
7.0
8.r 
8.0

3.0
3.0
3.0 
3.0
*.3

3.0
3.C
3.0
3.0

3.C 
4.0
3.0
3.0

4.0 
4.C
4.0
4.0

4.C
4.1
5.0
5.3

5.0
5.0
6.0
6   u
T.v 
7.0

7.0
6.0
7.0

6.0

8.0
7.0

6.0
6.0
6.0
7.0
7.0

8.0
8.0
8.0
8.0

8.0 
8.0

8.0

8.0
8.0

8.0
 

6.0 21.0
6.0 21.0
6.0 20.0

6.0 21.0

7.0 21.0
6.0 22.0

6.0 22.0
6.0 22.0
6.0 21.0
6.0 21.0
6.0 21.0

7.0 21.0
7.0 22.0
8.0 22.0
7.0 22.0

8.0 22.0

8.0 23.0

8.0 23.0
8.0 24.0

8.0 23.0
 

20.0
20.0
19.0

20.0

21.0
21.0

21.0
21.0
21.0
21. C
21.0

21.0
21.0
22.0
21.0

22.0

23.0
23.0

23.0
23.0

23.0
23.0
23.0

24.0

23.0
23.0

23.0
24.0
24.0
24.0
24.0

24.0
25.0
25.0
25.0

24.0

24.0
24.0

25.0
 

23.0
22.0
22.0

23.0

23.0
23.0

23.0
23.0
24. C
24.0
24.0

24.0
24.0
24.0
24.0

24.0

24.0
24.0

25.0
 

25.0
25.0
24.0

24.0

;; 
25.0
24.0
24.0
24.0
24.0

25.0
?4.0
?4.0
25.0

26.0

26.0
26.0

27.0
27.0

24.0
24.0
24.0

24.0

:: 
24.0
24.0
24.0
24.0
24.0

24.0
24.0
24.0
24.0

25.0

24.0
26.0

26.0
26.0

27.0
27.0
27.0

27.0

26.3
26.0

26.0
26.0
26.0
26.0
?6.0

26.0
26.0
26.0
26.0

27. C

26.0
26.0

26.0
26.0

26.0
27.0
27.0

26.0

26.0
25.0

26.0
26.0
?6.0
26.0
26.0

25.0
25.0
25.3
25.0

?6.0 
26.0

26.0
26.0

25.0
26.0

26. T
26.0
26. n

26.1

28.0
27. r>

26.0
26.0
26. n
26. r
26.0

26.0
25.0
26.0
26.0

25.0 
25.0

24.n
24.0

24. 3
 

26. j
26. C
25. J

24.0 
26.0

27. C
26.0

26. 1
25. C
25.'-
25.0
250

25.0
24. C
25. 0
24.?

24.i 
24.-

24.:

24.0
24.0

24. r
 



222 TRIBOTARIES AND DIVERSIONS BETWEEN PARKER DAM AND PAIO VERDE DAM 

09428510 POSTON WASTEWAY NEAR POSTON, ARIZ.

LOCATION. --Lat 33°59'58", long 114°26'41", in SWjSEj sec. 28, T.8 N., R.21 W. , Yuma County, at gaging station
0.8 mile upstream from mouth, 2.5 miles west of Poston, and 14 miles southwest of Parker. 

PERIOD OF RECORD. Chemical analyses: October 1968 to September 1969.

c

DATE
OCT.
03...
11...
18...
24...
30...

NOV.
06...
15...
22...
26...

DEC.
08...
13...
20...
24...

JAN.
02...
10...
16...

FES.
07...
U...
20...

WAR.
03... 
14...
19...
26...

APR.
04...
10...
IT...

MAY
01...
08...
16...

28...
JUNE
06...
11...
18...
26...

JULY
03...
11...
18...
24...

AUG.
01...
OT...
15...
21...
29...

SEP.
06...
15...
21...
25...

DIS-

(CFSI

 
 
   
 
 

 
 
 
   

 
  -
 
 

 
 
 

 
- 
 

 

 
 

 
 
 

 
 
 

209

 
 
 
 

 
 
 
 

 
 
-  
  -
 

 
 
«
 

SILICA

(MG/L)

ID
12
13
10
12

13
11
12
13

12
11
16
16

18
15
14

18
9.0
9.0

9.0

13
9.0

9.0
16
12

14
18
16

15

14
10
14
14

16
15
10
12

15
13
12
15
14

10
13
11
10

CAL­
CIUM

IMG/LI

95
ID6
118
90
105

14?
92
90

129

92
103
140
103

119
130
9T

16T
108
100

118

134
106

114
169
142

146
154
154

137

116
114
145
145

150
145
116
129

13?
119
111
143
138

10?
129
110
113

MAG­
NE­
SIUM

IMG/LI

4D
43
45
40
38

43
34
33
46

36
35
49
40

42
48
38

51
32
32

45

48
38

40
53
43

50
50
53

46

44
45
49
51

50
49
41
45

54
47
42
49
43

41
48
40
38

SODIUM 
PLUS 
PO­
TAS­
SIUM

(MG/L)

129
147
156
113
131

1B2
123
120
174

124
125
193
137

164
176
131

200
132
124

175

181
134

160
240
179

189
219
214

188

160
150
203
203

197
198
162
163

209
171
138
184
175

130
177
138
155

BICAR­
BONATE

(MG/LI

188
200
224
164
188

264
168
160
244

152
ISO
256
180

222
250
174
292

300
180
172

227

260
184

208
296
236

272
280
288
288 
248

216
208
276
264

268
268
208
236

262
228
184
256
232

192
232
184
196

CAR­
BONATE SULFATE 
(C03I (S04I
(MG/LI IMG/LI

340
380
405
330
350

445
320
325
420

340
330
470

  370

405
430
350
500

500
340
330

450

450
360

410
  57D

470

500
530
530
530 
460

410
410
490
510

490
490
410
420

500
420
390

  460
450

360
460
380
400



TRIBUTARIES AND DIVERSIONS BETWEEN PARKER DAM AND PALO VERDE DAM 

09428510 POSTON WASTEWAY NEAR POOTON, ARIZ. Continued

Tucson, Ariz.
isned miscellaneous chemical analyses for water year

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968

1C . 
D ...
1 ...
1 ...
2 ... 
3 ...
10 . 
0 ...
IS...
22... 
26...
)EC.
08...
13...
20...
2*...
AN.
02...
10...
16...
31...
E8.
07...
1*...
20...
*AR.
03... 
1*...
19...
26...
kPR.
0*...
10...
17...
"AY
01...
08...
16...
23...
28...
UNE
06...
11...
18...
26... 
ULY

11...
18...
2*...
kUG.
01... 
07...
15...
21...
29...
>EP.
06...
IS...
21...
25...

CHLO­
RIDE

122
1*2
152
112 
132

182 
118
108 
178

118
128
192
132

158
178
127
212

208
132
117

182
172
132

1*2
232
168

168
202
198
192
182

152
1*2
192
188

188
152
162

168
138
192
172

128
168
138
1*2

DIS­
SOLVED OIS-
SOLIDS SOLVED
(SUM OF SOLIDS
CONST!- (TONS

830
930

1000

862

11*0

1080

798
822

1190
888

1020
1100
8**

1290

1290
8*3
798

1060 
1200
1130
871

979
1*30
1130

1200
1310
1310
1300
1150

1000
975
1230

1220
995
1050

1050
923

1170
1110

870
1110
909
956

.13

.26

.36

.17

.55

.*7

.09

.12

.62

.21

.39

.50

.15

.75

.75

.15

.09

.63

.5*

.18

.33

.9*

.5*

.63

.78

.78

.77

.56

.36

.33

.67

.66

.35

.*3

.*3

.26

.59

.51

.18

.51

.2*

.30

HARD­
NESS

*DD
**0
*80

*20

5*0

510

376
*00
550
*20

*70
520
*00
610

625
*00
380

560
530
*20

*SO
6*0
530

570
590
600
600
530

*70
*70
565

565
*60
505

*90
*SO
560
520

*30
520
**0
**D

NON-
CAR­

BONATE
HARD­ 
NESS

2*6
276
296

266

32*

310

252
252
3*0
272

288
315
258
370

37
25
23

33
31
26

280
398
336

3*7
360
36*
36*
326

293
300
338

360 
3*5
290
312

303
299
350
330

272
330
289
280

TO SEPTEMBER 1969

SODIUM SPECl-
AO- FIC

SDRP- COND-
TION UCTANCE PH 
RATIO (MICRO-

2.
3.
3.

2.

3.

I:
2.
2.
3.
2.

3.
3.
2.
3.

3.
2.
2.

3.
3.
2.

3.
*.
3.

3.
3.
3.
3.
3.

3.
3.
3 -

3. 
3.
3,
3.

3. 
3.
2.
3.
3.

2.
3.
2.
3.

MHOS) (UNITS) 

13*0
1*90
1620

1*00

18*0

1220 
1750

1280
1330
1920
1*00

1600
1760
13*0
2060

20*0
1330
1310

1890
1780
1380

1510
2170
1750

1910
1990
2000
1980
1790

1520
1520
1890
1890

1880 
1920
1550
16*0

1830 
1630
1*10
1810
1700

1330
1660
1*10
1**0



224 TRIBUTARIES AND DIVERSIONS BETWEEN PARKER DAM AND PAID VERDE DAM 

09429030 PALO VERDE DRAIN NEAR PARKER, ARIZ.

LOCATION. Lat 33°45'25", long 114°29'48", In NEjSWj sec. 24, T. 5 N. , R.22 W. , Yuma County, at bridge 0.5 mile
upstream from mouth, 0.5 mile northeast of Palo Verde Dam, 9 miles north of Ehrenberg, and 31 miles southwest 
of Parker.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

OCT.,
03...
11...
IB...
24...

NOV.
06...
IS...
22...
26...

DEC.
08...
13...
20...
24...

JAN.
02...
10...
16...
24...
31...

FEB.
OT...
14...
20...
2B...

MAR.
14...
19...
26...

APR.

10...
IT...

MAY
01...
OB...
16...
22...
2B...

JUNE
06...
11...
18...
26...

JULY
03...
11...
1«...
24...

AUG.
01...
OT...
It...
21...
29...

SEP.
06...
IS...
20...
26...

CIS-
CHARGE

«.
 
 
 

 
 
 
 

 
 
 

 
 
__
 
 

--
__
 
 

 
 
 

_.
 

 
 
   
35
 

__
 
 
 

 
 
_ 
--

-_
 
 
~~
 

   
  >
__
30

SILICA
CSI02I

IT
18
IB
IT

IT
16
1*
IT

16
IT
IB

26
18
IT
IB
IT

18
20
18
11

18
16
16

26
IB

14
20
16
16
16

16
15
IT
16

18
17
18
16

17
17
IT
IT
IB

IB
IB
IB
IS

CAL­
CIUM
CCAI

116
116
111
lie

121
124
119
122

114
119
119

119
118
119
114
122

119
122
116
111

124
124
118

126
126

124
113
122
129
122

121
119
118
122

126
US
129
122

129
127
122
132
134

130
134
134
129

MAG­
NE­
SIUM
(MGI

41
39
42
39

38
34
40
39

40
3B
40

40
40
45
40
35

40
38
34
41

39
39
43

38
35

34
39
35
41
40

38
40
40
43

40
44
41
4^

36
40
45
44
43

46
45
45
43

PLUS 
PO­
TAS­
SIUM
(NA+KI

124
12T
12B
133

136
132
133
132

125
132
134

134
130
128
135
135

133
141
135
153

132
135
130

ISO
14T

150
147
144
156
160

152
138
157
15*

142
145
164
144

166
169
156
165
1TO

158
16B
169
174

BICAR­
BONATE
CHC03I

196
192
192
196

200
196
196
204

200
204
202
196

202
200
202
196
192

200
200
192
203

204
204
204

20B
20B
200

200
196
192
204
204

196
188
192
200

196
196
204
?oe
202
204
200
208
204

208
212
212
212

CAR­
BONATE SULFATE
CC03I CS04I
CMG/LI CMG/L)

360
~ 360

370
370

  360
3TO
3TO
365

350
  360

3TO 
  365

3TO
365
370
360
370

370
380

  370
412

  360
380

  370

390
  400

400

410
  400

390
430
405

400
390
400
420

390
400
420
390

  420
-- 420
-- 420

430
  430

420
  430
  440

430



TRIBUTARIES AND DIVERSIONS BETWEEN PARKER DAM AND PALO VERDE DAK 

09429030 PALO VERDE DRAIN NEAR PARKER, ARIZ. Continued

PERIOD OF RECORD. Chemical analyses: October 1968 to September 1969. 
REMARKS.  Unpubl is 

Tucson, Ariz.z.

CHEMICAL

CHLO-

OCT. 
03... 
11... 
18... 
24... 

NOV.

15...
22... 
26... 

DEC. 
08... 
13... 
20... 
24... 

JAN. 
02... 
10... 
16... 
24... 
31... 

FEB. 
07... 
14... 
20... 
28... 

MAR. 
14... 
19... 
26... 

APR. 
04... 
10... 
17... 

MAY 
01... 
08... 
16...
22..;
28.;:

JUNE
06-.;. 
11...
18... 
26... 

JULY 
03... 
11... 
18... 
24... 

AUG. 
01... 
07... 
15... 
21... 
29... 

SEP. 
06... 
IS... 
20...

ICLI

138 
138 
132 
138

135 
145 
145

138 
142 
142 
138

142 
142
148 
148 
142

142 
148 
133 
131

138 
142 
142

142 
148 
142

138 
133 
142 
152

152 
142 
162 
152

158 
152 
172 
152

72 
62
78 
88

78 
88 
82

ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DIS­ 
SOLVED OIS- NON- SODIUM SPECI- 
SOLIDS SOLVED CAR- AD- FIC

TUENTSI PER

894

911

909 
921 
922

883 
910 
924 
898

932

928

917 

922

904 
961

933 
938 
921

956

968

1030

<!77 
938 
990 

1010

972 
974

964

1050 
1020

1080

1050 
1090

.22

.24 

.25 

.25

.20 

.24 

.26 

.22

.26

.25

.23

.31

.27 

.28 

.25

.30

.32

.40

.33 

.28 

.35 

.37

.32 

.32

.31

.43

i47

1.43 
1.48: :;

CAiMGI

460

*50 
460 
465

450 
455 
460 
480

480

460

436 
446

470 
470 
470

460

460

490

460 
460 
460 
480

480 
475

470

480

510

515 
520

NESS

300

290 
300 
298

286 
288 
294 
320

314

296

278 
280

302 
302 
302

290

296

322

300 
306 
302 
316

320 
314

306

312

342

344 
346

RATIO 

2.5

2.7 
2.7 
2.7

2.6 
2.7 
2.7 
'..3

2.5

2.7

2.8 
3.2

2.6 
2.7 
2.6

2.9

3.0

3.1 
3.2

3.1 
2.8 
3.2 
3.1

2.8 
2.9 
3.2 
2.9

3.4

3.3

3.0 
3.2

(MICRO- 
MHOS 1

1450

1430 
1*50 
1470

1420 
1440 
1450 
1410

1480

1450

1410 
1490

1470 
1460 
1460

1460

1470

1550 
1560

1450 
1470 
1510 
1550

1500 
1540 
1570 
1480

1580

1650

1600 
1670

PH 

(UNITS!

7.5
7.8 
7.8 
8.0

7.7 
7.8 
7.8 
7.9

7.9 
7.7 
7.7 
7.7

7.7
7.7 
7.7 
7.8 
7.7

7.9 
T.B 
7.8 
7.6

7.7 
7.8 
7.7

7.5 
7.5 
7.5

7.9 
7.7 
7.9 
7.8 
7.6

7.8 
7.9 
7.7 
7.7

7.5 
7.6 
7.5 
8.0

8.0 
7.8 
8.2 
8.1 
8.2

8.2 
8.1 
8.1 
8.2



226 TRIBUTARIES AND DIVERSIONS BETWEEN PARKER DAM AND PALO VERDE DAM 

09429060 LOWER MAIN DRAIN NEAR PARKER, ARIZ.

LOCATION.  Lat 33°45'40", long 114°29'05", in SWjNWj sec.19, T.5 N., R.21 W., Yuma County, at gaging static
2.8 miles upstream from outlet to Colorado River and 31 miles south of Parker. 

PERIOD OF RECORD. Chemical analyses: October 1968 to September 1969.

CHEMICAL ANALYSES. WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

OCT.,
03...
11...
IB...
24...

NOV.
01...
06...
IS...
22...
26...

DEC.
08...
13...
20...
24...

JAN.,
02...
10...
16...
23...
31...

FEB.
07...
14...
20...
2B...

MAR.
14...
19...
26...

APR.
04...
10...
17,,,

MAY ,
01...
08...
16...
22...
28...

JUNE
06...
11...
18...
26...

JULY
03...
11...
IB...
24...

AUG.
01...
07...
IS...
21...
29...

SEP.
06...
IS...
20...
22...

DIS­ 
CHARGE

1968
 
 
 
 

 
  .
__
 
 

 
__
  .
«

1969
 
 
«
 
 

 
 
 
 

 
 
  .

__
 
 

1969
 
__
 

144
 

 
 
__
 

«
 
 
 

_-.
 
 
..
 

 
_ 
__

267

SILICA 
(SI02I

14
16
16
16

IS
IS
IS
16
IS

15
15
15
15

16
15
16
20
19

20
17
13
10

15
14
13

17
14
15

11
16
14
15
IS

IS
13
14
14

16
14
19
15

IS
IS
14
IS
14

ii
1^
16
12

CAL­ 
CIUM 
(CAI

13B
177
164
151

154
162
154
170
151

146
148
150
158

130
150
130
194
194

210
156
146
125

154
166
158

162
169
167

151
145
164
174
170

164
162
159
158

162
142
178
151

161
172
170
175
148

148
132
162
150

MAG­ 
NE­ 
SIUM 
(MGI

55
48
61
59

60
62
57
55
54

55
51
57
60

45
57
48
70
70

65
54
48
59

56
55
S3

60
59
54

54
60
59
62
60

62
62
54
59

60
60
70
56

57
60
60
67
58

55
56
63
55

PO­ 
TAS­ 
SIUM 

<NA»K1

226
314
314
295

292
318
284
311
276

253
249
286
291

212
292
212
421
428

417
273
241
246

286
288
284

325
314
290

277
298
301
348
339

332
292
291
296

301
242
333
267

311
320
311
320
269

250
248
328
291

BICAR­ 
BONATE 
(HC03)

236
264
272
260

264
280
260
280
252

252
252
248
264

226
264
230
336
308

320
260
248
247

272
276
260

280
292
280

268
264
284
296
288

284
280
272
276

2B4
252
308
272

282
300
284
304
260

256
244
288
256

CAR­ 
BONATE 
(COS)

~
 
 
«

~
~
H

     

      

~

~~

     

     

     

     

    

     

     

     

     

      

     

__-

    

~

~«

    

     

    

__   

    

     

     

     

     

«

     

     

»

~

     

    -

     

     

     

     

     

     

     

~

SULFATI 
(S04I

470
555
565
545

540
570
530
560
SIS

4BS
490
535
535

440
535
440
670
695

695
520
470
48B

535
545
520

590
580
570

540
560
580
650
60S

600
5 BO
550
570

580
520
620
530

570
560
590
590
530

510
510
590
530



REMARKS.  Unpublished 
Tucson, Arlz.

TRIBUTARIES AND DIVERSIONS BETWEEN PARKER DAM AND PALO VERDE DAM

09429060 LCWER MAIN DRAIN NEAR PARKER, ARIZ.  Continued 

scellaneous chemical analyses for water years 1962-68 available in

CHEMICAL ANALYSESi WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

CHLO­
RIDE
(CLI

DATE IMG/LI

OCT., 1968
03... 268

18... 378 
24... 342

NOV.
01... 3*5
06... 375
IS... 335
22... 365
26... 325

DEC.
08... 305
13... 288
20... 335
24... 355

JAN., 1969
02... 232
10... 335
16... 238
23... SOS
31... 515

FEB.
07... SOS
14... 318
20... 278
28... 270

MAR.
14... 32S

26... 33S
APR.
04... 36S
10... 3S8
17... 318

HAY , 1969
01... 298
08... 32S
16... 332
22... 37S
28... 385

JUNE
06... 37S
11... 328
18... 32S
26... 325

JULY
03... 332
11... 268
18... 39S
24... 292

AUG.
01... 3*5
07... 385
IS... 355
21... 385
29... 30S

SEP.

IS... 262
20... 375
22... 335,

DIS­
SOLVED DIS-
SOLIOS SOLVED
(SUM OF SOLIDS HARD-
CONST I- (TONS NESS
TUENTSI PER ICA.MGI
CMG/LI AC-FTI IMG/LI

1290

1S40

1540
1640
1SOO
1620
1460

1380
1370
1SOO
1SSO

1190
1S20
1200
20SO
2080

2070
1470
1320
1320

1510

1490

1660
1640
1SSO

1460
15*0
1S90
1770
1720

1690
1S80
1S30
1560

1S90
1370
1770
14SO

1600
1660
1640
1700
14SO

1340
1680
1SOO

.75 570

.09 620

.09 630

.23 660

.04 620

.20 6SO

.99 600

.88 S90

.86 S80

.04 610

.11 640

.62 S10

.07 610

.63 S20

.79 770

.83 770

.82 790

.00 610

.80 560

.80 SSS

.OS 61S

.03 610

.26 6SO

.23 66S

.11 640

.99 600

.09 610

.16 6SO

.41 690

.34 670

.30 66S

.IS 660

.08 620

.12 63S

.16 6SO

.86 600

.41 730

.97 60S

.18 63S

.26 67S

.23 670

.31 710

.97 610

.82 S60

.28 66S

.04 600

NON- SODIUM SPECI-
CAR- AD- FIC

BONATE SORP- CONO-
HARO- TION UCTANCE
NESS RATIO (NICRO-
IMG/LI MHO SI

376

407

414
430
407
420
394

384
374
406
424

324
394
332
494
sia

528
397
3S6
352

392

397

420
426
410

380
394
417
448
434

432
430
397
408

417
394
478
382

404
429
437
460
397

385 
360
429
390

2130

2700 
2S10

2SSO
2700
2430
2630
2380

2260
2240
2*50
2500

192D
24SO
19SO
3200
3310

3350
2380
21SO
21SO

2430

2380

2580
2S90
2460

2330
2370
2480
2790
2&ZO

2S90
2S10
2360
2420

2460
2180
2760
2240

2410
2S90
2470
2600
2220

2140 
2000
2S10
2300

7.7
7.7
7.8
7.9

7.9 
7.9
7.7

7.8 
7.8 
7.7

7.8 
7.8 
7.8
7.6

7.7 
7.7 
7.7

7.7 
7.7
7.7

7.8
7.7
7.8 
7.7 
7.7

7.7 
7.7 
7.7 
7.7

7.7 
7.6
7.8



ZZ8 TRIBUTARIES BETWEEN PALO VEHDE DAM AND IMPERIAL DAM

09429220 OOTFALL DRAIN NEAR PALO VERDE, CALIF.

LOCATION.  Lat 33°21'4r', Jong J14j*3|20", in SEjSE^sec.26, T.9 S. , R.21 E. , San Bernardino Meridian, Imperial 

Palo Verde.

CHEMICAL ANALYSES, HATER YEAR

DIS­
CHARGE

OCT., 1968
03...
11...
18...
2*...
29...

NOV.
06...
13...
22...
26...

DEC.
07...
11...
13...
20...
2*...

JAN., 1969
02...
10...
16...
24...
29...

FEB.
07...
1*...
20...
28...

HAR.
13...
2T...

APR.
05...
10...
IT...
24...

HAY
01...
08... 
16...
21...
29... 585

JUNE
06...
13...
IT...
2T...

JULY
03...

18...
24... 6T2
AUG.
01...
OT...
13...
22...
28...

SEP.
06...
11... 643
20...
26...

SILICA
(SI02I

18
18
19
19
18

18
18
19
19

19
19
19
20
19

21
19
20
20
20

19
18
18
10

18
IT

IT
16
18
15

16

16
16
16

16
16
IT
IT

20

19
17

IT
IT
IT
16
18

17
IT
14
16

CAL­
CIUM
(CAI

140
146
15*
146
138

142
122
138
126

142
13T
134
137
134

130
146
13T
142
138

142
138
13B
125

135
150

13T
135
146
146

154

140
140
146

140
135
138
138

138

138
135

13T
138
138
132
135

138
145
143
12T

OCTOBER 

MAG­
NE­
SIUM
IMG)

49
45
43
48
50

45
52
48
52

44
45
48
51
50

48
55
45
49
50

48
48
48
5T

49
43

48
45
48
45

3T

49
49
45

44
4T
44
48

48

48
45

46
44
48
54
52

48
58
4T
66

1968 TO SEPTEMBER 1969

SODIUM 
PLUS 
PO­
TAS­
SIUM

(NA+KI

419
443
459
459
444

409
393
418
459

412
409
413
431
426

403
4T9
409
469
49T

459
44T
39T
440

380
420

42T
394
460
442

429

436
399
461

410
419
421
425

443

443
410

428
42T
430
395
436

434
501
45T
41T

BICAR­
BONATE
(HC03I

312
308
324
320
320

312
2T6
316
284

312
306
BOB
312
304

294
336
300
324
304

312
316
312
305

308
312

312
300
316
320

312 
304
312
304
320

304
312
308
320

316 
312
312
316

31B
318
316
316
312

320
328
316
312

CAR­
BONATE
(COS)

 
 
   
 
--

 
- 
 
 

 
   
 
 
--

   
--
  -
 
 

«
 
 
~

 
 

 
   
 
 

 

_
 
 

 
«
 
 

 

_
 

 
 
 
«
~

 
- 
 
 

SULFATE
(S04I

555
55S
5BS
575
560

S2S
555
555
615

540
560
555
SBO
580

535
605
565
5T5
630

5B5
5T5
545
650

535
570

590
560
620
610

590 
610
600
600
610

550
590
580
580

580 
600
610
550

590
5TO
580
STO
590

5TO
640
590
590



TRIBUTARIES BETWEEN PALO VERDE DAM AND IMPERIAL DAM 

09429220 OUTFALL DRAIN NEAR PALO VERDE, CALIF. Continued

PERIOD OF RECORD. Chemical analyses: October 1968 to September 1969.
REMARKS. Unpublished miscellaneous chemical analyses for vater years 1962-68 available in district office at 

Tucson, Ariz.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

OCT.,
03...
11...
18...
24...
29...

NOV.
06...
13...
22...
26...

DEC.
OT...
11...
13...
20...
2*... 

JAN.,
02...
10...
16... 
24...
29...

FES.
07...
14...

28...
MAR.
13...
27...

APR.
OS...
10...
17...
24...

MAY
01...

16... 
21...
29...

JUNE

13... 
17...
27...

JULY
03...
09...
19...
24...

AUG.
01... 
07...
13... 
22...

SEP.
06...
11...
20...
26...

CHLO­
RIDE
(CLI

1968
445
485
485
495
475

445
405
435
465

435
412
425
445
435 

1969
425
515
412 
505
515

485
465

395
435

425
388
465
435

425

438 
385
465

405 
415
425

455
435
435
412

415 
425
435 
395

445
5J5
475
445

DIS­ 
SOLVED 
SOLIDS
(SUM OF
CONSTI­
TUENTS)

1850
1910
1900
1840

1740
1680
1770
1880

1750
1740
1750
1820

1710
1990

1920
2000

1890
850

1790

1800
1690
1920
1850

1810

1740
1900

1770

1790

1840
1830
1850
1730

1790 
1780
1810 
1720

1810
2060
1880
1820

DIS­ 
SOLVED

(TONS

2.52
2.60
2.58
2.50

2.37
2.28
2.41
2.56

2.38
2.J7
2.38
2.48

2.33
2.71

2.61
2.72

2.57
1.16

2.43

2.45
2.30
2.61
2.52

2.46

2.37
2.58

2.41

2.50
2.49
2.52
2.35

2.43

2.34

2.46
2.80
2.56
2.48

NESS

550
560
560
550

540
520
540
530

535
525
530
550

520
590

555
550

550
540

550

540
520
560
550

5S5

550

530

540
540
540
520

530

550

540
600
550
590

NON- 
CAR-

HARD-

298
294
298
288

284
294
281
297

279
274
2T8
294

279
314

290
300

294
281

294

284
274
301
288

2?9

300

274

281
284
284
261

269

291

278
331
291
334

SODIUM 
AO-

TION

8.2
8.4
8.4
8.2

7.7
7.5
7.8
8.7

7.7
7.8
7.8
8.0

7.7
8.6

8.7
9.2

8.5
8.4

7.8

8.0
7.5
8.4
8.2

8.1

7.4

7.9

8.3
8.2
8.3
7.8

8.1

7.3

8.1
8.9
8.5
7.5

SPECI­ 
FIC

COND­
UCTANCE
(MICRO-
MHOS)

3030
3140
3180
3090

2860
2790
2910
3070

2860
2820
2840
2960

2780
3260

3100
3210

3050
2970

2960

2890
2690
3070
2980

2870

2780

2820

2980
2900
2920
2750

2T80

2680

2840
3100
2920
2750



230 COLORADO RIVER MAIN STEM

09429690 COLORADO RIVER ABOVE GILA RIVER, NEAR YUMA, ARIZ.

LOCATIOK. Lat 32°43'22", long 114°32'46", in SEjNEj sec.19, T. 8 S. , R. 22 W. , Yuma County, on left bank 0.6 
upstream from Gila River, 5 miles east of Yuma, 9 miles downstream from Laguna Dam, 12 miles upstream fr

CHEMICAL ANALYSES, HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

SODIUM 
PLUS

DIS­
CHARGE

DATE (CFS)

OCT., 1968
07...
14...
21...
28...

NOV.
04...
12...
18...
25...

DEC.
02...
09...
16...  
2*...
30...

JAN., 1969
06...
13...
20...
27...

FEB.
03...
10...
17...
2*...

MAR.
03...
10...
17...
2*...

APR.
07...
1*...
21...
2B...
MAY
05...
12...
19...
26...

JUNE
02...
09...
16...
23...
30...

JULY
07...
I*...
22...
28...

AUG.
04...
11...
18...
25...

SEP.
02...
oe...
15...
22...
29...

SILICA
(SI02)
(MG/L)

13
 
 
 

12
 
   
»

12
  »
   
-_
 

12
 
  _
 

14
   
  .
 

11
__
  -
 

10
~*
 
 

10
  _
 
 

9.0
  -
 
 
 

13
 
 
 

12
 
 
 

12
 
 
- 
 

CAL­
CIUM
(CA)

(MG/L)

105
103
105
95

98
102
103
102

106
97

100
92
102

108
105
106
111

111
113
110
106

108
97
108
103

105
110
97

106

111
111
110
111

105
105
97

106
108

106
110
103
102

102
108
100
106

110
105
103
114
105

MAG­
NE­
SIUM
(MG)

(MG/L)

36
40
38
40

35
40
37
40

38
41
37
39
43

37
38
40
42

40
36
33
38

37
38
41
40

38
35
38
35

40
36
38
35

41
36
38
40
37

40
35
40
33

38
44
44
40

38
41
45
43
41

PO­
TAS­
SIUM
(NA+K)
(MG/L)

179
 
   
 

159
 
 
 

171
   

  

--

   

179
--
 
 

199
 
 
 

1ST
  ..
 
«

177
  -
 
 

192
 
 
«

179
 
--
«
 

182
 
   
  -

1B6
 
 
 

168
 
 
 
 

BICAR­
BONATE
(HC03)
(MG/L)

204
204
208
192

188
208
192
200

196
192
180
168
200

208
210
208
224

220
204
196
204

204
168
212
196

208
200
1S4
192

208
200
204
204

208
204
184
200
196

200
200
196
188

196
192
192
192

192
196
212
212
200

CAR­
BONATE
(C03)
(MG/L)

 
«
 
 

 
 
 
--

 
 
--
__
«

--
 
«
 

~
 
--
 

«
 
 
 

~
   
 
 

«
 
 
~

 
 
--
 
--

 
 
 
 

 
 
 
 

 
 
  -
 
 

SULFATE
(S04)
IMG/L)

360
 
«
«

340
 
 
 

365
  -
 
 
 

360
--
_- .

370
  *
 
 

380
 
 
«

390
 
 
~

400
»
 
 

390
 
--
 
~

390
 
 
 

400
 
 
~

380
 
~
   
 



COLORADO RIVER MAIN STEM 

09429690 COLORADO RIVER ABOVE GILA RIVER, NEAR YUHA, ARIZ. Contir

DRAINAGE AREA. 185,000 sq ml, approximately.
PERIOD OF RECORD. Chemical analyses: October 1968 to September 1969.

DATE

OCT..
07...
1*...
21...
28...

NOV.
0*...
12...
18...
25...

DEC.
02...
09...
16...
2*...
30... 

JAN.,
06...
13...
20...
27...

FEB.
03...
10...
17...
2*...

MAR.
03...
10...
IT...
2*...

APR.
OT...
I*...
21...
28...

MAY
05...
12...
19...
26...

JUNE
02...
09...
16...
23...
30...

JULY
07...
I*...
22...
28...

AUG.
0*...
11...
18...
25...

SEP.
02...
08...
IS... 
22...
29...

CHEMICAL

CHLO­
RIDE
(CD
(MG/L)

1968
182
192
182
1T8

162
182
ITS
178

178
168
162
158
192 

1969
188
188
ITS
208

218
202
188
172

188
178
188
162

162
188
1*8
152

192
168
168
162

172
1T2
1*8
1T8
168

182
162
1T2
168

168
168
178
1T8

1T2
208
188 
218
188

ANALYSESt HATER

DIS­
SOLVED DIS-
SOLIDS SOLVED
(SUM OF SOLIDS
CONSTIT- (TONS
UENTS) PER
(MG/L) AC-FT)

977
984
98*
92*

900
9T8
95*
936

968
918
888
858

988
9T2
960

1060

1060
978
95*
9*2

1010
9T2
996
918

986
9*2
8*6
89*

1050
960
978
9*8

1000
9*2
870
9*2
92*

1010
92*
906
888

1000
918
906
912

9T6
990

996
966

.33

.3*

.3*

.26

.22

.33

.30

.27

.32

.25

.21

.IT

.3*

.32

.31

.**

.**

.33

.30

.28

.37

.32

.35

.25

.3*

.28

.15

.22

.*3

.31

.33

.29

.36

.28

.18

.28

.26

.37

.26

.23

.21

.36

.25

.23

.2*

.33

.35

.35

.31

YEAR OCTOBER 1968

HARD­
NESS
(CA,MG)
(MG/L)

*10
*20
*20
*00

390
*20
*10
*20

*20
*10
*00
390

*20
*20
*30
*50

**0
*30
*10
*20

*20
*00
**0
*20

*20
*20
*00
*10

**0
*25
*30
*20

*30
*10
too
*30
*20

*30
*20
*20
392

*10
*50
*30
*30

*30
*30

*60
*30

NON-
CAR­

BONATE
HARD­
NESS
(MG/L)

2*2
252
250
2*2

236
250
252
256

260
252
252
252

250
2*8
260
266

260
262
250
252

252
262
266
260

250
256
2*9
252

2TO
261
262
252

260
2*2
2*9
266
260

266
256
260
238

250
292
2T2
272

272
270

286
266

TO SEPTEMBER 1969

SODIUM
AD­
SORP­
TION

RATIO
(SAR)

3.8
«
 
»

3.5
_ 
-~
  .

3.6
 
  .
 

3.8
 _
 
  .

*.l
  .
  »
 

*.o
«
 
  

3.8
«
«
  .

*.o
--
«
 

- 3.8
_ 
 
« 
  .

3.8
--
__
__

*.o
  
»
--

3.5
~

_
 

SPE­
CIFIC
CON­
DUCT­
ANCE PH
(MICRO-
MHOS) (UNITS)

1610
16*0
16*0
15*0

1*90
1630
1590
1560

1570
1530
1*80
1*30

1660
1620
1620
1T60

1TOO
1630
1590
15TO

1620
1620
1660
1530

1530
15TO
1*10
1*90

1620
1600
1630
1580

1590
1570
1*50
1570
15*0

1570
15*0
1510
1*80

1580
1530
1510
1520

1520
1650

1660
1610



232 GILA RIVER BASIN

09430500 GILA RIVER NEAR GILA, N. HEX.

LOCATION. Lat 33°03'40", long 108°32'12", in NEjNWj sec.30, T. 14 S. , R. 16 W. , Grant County, at gaging static 
at Hooker Dam site, 1.6 miles upstream from Hogollon Creek and 7 miles northeast of Gila.

DRAINAGE AREA. 1,864 sq mi.

PERIOD OF RECORD. Chemical analyses: June 1963 to July 1967, November 1968 to April 1969 (discontinued). 
Water temperatures: July 1959 to July 1967. 
Sediment records: July 1959 to July 1967.

REMARKS. Bacteriological data furnished by Nev Mexico Public Health Laboratory. 

CHEMICAL ANALYSES, NOVEMBER 1968 TO APRIL 1969

DATE 

NOV.
25...

APR.
23...

DIS­

SOLVED
CAL-

DIS- SILICA CIUM 
TIME CHARGE (SI02) ( CA I

1030 55 35 26

0840 93 8.9 18

DIS-

OIS- SOLVED
SOLVED SOLIDS

0!S- SODIUM
SOLVED PLUS

MAG- PC-
NE- TAS-
SIUM SIUM

5.1 35

5.6 25

NON- SODIU
CAR- AD-

BICAR- CAR-
BONATF BONATE

L24 0

B9 0

M SPECI­
FIC

FLUO- (SUM OF HARD- 80N4TE SORP- CCNO-

NOV
25

APR
23

DATE

25...
JAN.
24...

FEB.
24...

MAR.
26...

APR.
23...

... 2.8 -C 2LL

2.4 .2 14!

FIELD 

SPECI­
FIC

COND-

TIME CHARGE (MICRO- PH 
(CFS) MHOS) (UNITSI

0940 56 312

0945 86 ?9C B.4

0930 72 285 8.0

0845 L20 260 6.9

0850 52 245 8.1

L) ING/LI

E6 0 1.

68 0 1.

DIS-

ATURE OXYGEN

8.0 10.6

7.0 !0.5

7.C 1C. 9

9.0 5.6

L4.0 8.8

CHLO-
SULFATE RIDE

30 16

25 L2

 H TEMPER-

PHCS) (UNITS) (DEC C)

6 313

3 246

CHEM- COLI-
ICAL FORM

DEMAND PER

.6

.5

.4 <LO

L.I <L

1.0

7.5 8.0

7.L 14.0

IMME-

CCLI- TOCOCCI
FORM (COL-

PER PER
LOO ML) LOG ML)

A140

A 4

A 360 <1C

A38 <L

2000

A ANALYZES BY U.S. GEOLOGICAL SURVEY.



GILA RIVER BASIN

09430600 MOGOLLON CREEK NEAR CLIFF, N. HEX. 
(Hydrologlc bench nark station)

LOCATION Lat 33°10'01", long 108°38'58", in SEJ sec.13, T.13 S., R.18 W., Grant County, at gaging static

DRAINAGE AREA.  69 sq mi.

PSRIOD OF RECORD. Chemical analyses: February 1967 to September 1969. 
Sediment records: October 1968 to September 1969 (partial records).

REMARKS. Bacteriological data furnished by New Mexico Public Health Laboratory.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DATE

CCT.
24...

NOV.
22...
25...

DEC.
16...

JAN.
24...

FEB.
24...

MAR.
26...

APK .
23...

JULY
31...

AUG.
27...

SEP.
24...

TIME

1030

1630
1150

1115

1200

1200

1100

HOD

0940

1415

0830

DIS­ 

CHARGE

1.2

2.2
2.1

2.3

22

1C

28

22

1.4

l.Z

1.4

SILICA 
1 S 1021

18

 

IT

17

17

17

17

17

JO

22

17

DIS- 

DIS- SOLVED 
DIS- SOLVED MAG- PO- 

50LVED CAL- NS- TAS- ! 
IAQN CIUM SIUM SCOIUM SIUC ! 
(FEI (CA) (MGI (MA) IK) I

20 20 2.2 7.2 1.0

18 2.4
2C IS 1.9 6.7 .9

in 22 2.2 6.1 .9

1C 12 1.5 5.0 .7

0 12 1.7 4.8 .9

0 10 1.2 3.8 .5

C B.C 1.0 3.5 .5

7C 15 2.8 6.8 1.2

10 16 t.V 0.8 l.t

C. 16 3.1 7.Z 1.3

IICAR- 

1CNATE 
HCD3I

72

65
62

50

32

36

30

25

59

>¥

64

DIS- 
DIS- SOLVED 
SOLVED TOTAL TCTAL DIS- SCLICS 

CAR- CHLO- FLUC- NITRO- PHOS- SOLVED (RESI- 
BCNATE SULFATE RICE RIOt GEN NITRATE PHCRUS BORON DUE AT 
(CC3I (S04I (CLI (Fl (Nl (NQ3) (PI (B) 160 Cl

CCT.
24...
KCV.
22...
25...

CEC.
16...

J N.
4...

F B.
4...

...
A  

...
Jl Y

T*..

S .

OCT.
24...

NOV.
22...
25...

oec.
16...

JAN.
24...

FEB.

26*..
APR.
23...

JULY
31.'..

AUG.
27...

SEP.
24...

C 15 1.5

0 ~ 1.3
1 15 1.4

0 35 1.2

0 17 1. 1

C 16 1.0

0 14 .»

0 10 .5

0 13 1.0

2 10 1.5

0 14 1.2

DIS-
SCLVEC NON-
SOLIDS CAR-

1SUM OF HARC- B3NATE
CONSTI- NESS HARD-
TUENTS) (CA.MGI NESS

131 59 C

55 2
92 53 2

110 64 23

Tl 36 1C

72 37 S

63 3C 6

53 24 4

39 47 0

92 52 0

91 52 C

.4 .DC .1 .040 10 102

94
.4 ."2 .1 .030 0 92

.5 -- .0 .030 31 116

.5 ~ .1 .CCO 20 SO

.4   .0 .CIO 20 73

.4   .0 .OOD 0 66

.4   .0 .000 0 56

.5   .0 .020 20 89

.5   .C .050 10 94

.5   .0 .050 20 93

SODIUM SPECI-
ftD- FIC COLOR

SOBP- COND- (PLAT-
TION UCTANCE PH TEMPER- I NUM-
RATIC (MICRO- ATURE COBALT 

MHOS) (UNITS) (DEGC) UNITS)

.4 147 7.3 11.0 3

138 7.5 6.0
.4 136 7.5 T.C 5

.3 166 6.9 4.0 5

.4 9B 7.0 4.0 5

.3 100 7.0 5.0 5

.3 84 6.9 6.0 3

.3 68 7.1 12.0 ID

.4 124 7.3 21.0 6

.4 127 8.5 27.0 0

.4 131 7.8 14.0 3



GILA RIVER BASIN 

09430600 MOGOLLON CREEK HEAR CLIFF, N. HEX. Continued

FIELD 
c ocr i_

TIME
ATE

.

... 1C3<.

I.. use
.

121W1

".. I2or
I.

DCO

1100
Y

0940
;.
... 1415

4.*.. 0830

CIS- 
CHARGE
(CFS)

1.3

2.2

23

1°

2H

22

1.4

1.2

l.C

FIC COLOR

(MICRO- RH ATURE COBALT
MHOS) (UNITS) (DEC C I UNITS)

185 8.5 11.0 3

132 7.7 7.C 5

115 8.1 4.0 5

120 7.4 5.0 5

8C 7.2 6.0 1

78 7.6 12.0 1C

13C   21. C 6

125 7.8 27.0 0

250   14. C 3

SPECTROGRAPHIC ANB RABIOCHEMICAL ANALYSES, WATER

DATE

OCT.
24..

A PP.
23..

OCT.
24..

APR.
23..

TI*E

1"30

1100

OIS-

(GE)

<B

<?

DIS- DIS­
SOLVED CIS- OIS- SOLVED

INUM ARSENIC BARIUM LIUM E
(AL) «S ) (BA) (BE)

6C C 17 .2

5C   7 .4

DIS- 01 S-

(PB) (LI) (MN) (MO)

2351

0 0 3 C

CHEM-

OXYGfN DEMAND
(MS/L) (M.G/L)

9.8

10.5

10.8

10.8

10.4

8. 8

7.2

7.4

B.3 5

YEAR OCTOBER 1968

OIS-

01 S- SOLVED

ISMUTH M.IUM
(Bll (CO)

<4 <40

<1 <10

OIS-

(NII (RBI

<3 2

1 0

BI fl- 

CW M-

OEMAND
(MG/L)

.3

.6

.3

.3

1.0

.6

.6

1.6

1.3

IMME-

COLI- COLI-

PER PFR
100 PL) 100 ML)

67

88

9

<10 43

<1 37

<10 16

<10 300

<10 1000

<10 32

TOCOCC! 
(COL-

PER
100 ML)

_

.. _

 

<10

<i

<10

<10

<10

115

TO SEPTEMBER 1969

OIS-

SCLVED

MIUM
(CR)

7

<l

IAG)

.4

.1

BIS- DIS-

COBALT COPPER
(CO (CU)

.2 *

.4 2

DIS-

(SR) (SN)

17C <4

30 <1

OCT.
24...

APR.
2?...

SOLVED 
TI­ 
TANIUM
(TI )

1

2

SOLVED 

01 UM
(V)

2.0

.7

OIS- SUS-

DIS- GROSS GROSS

<170 <.4 <.4

<40 1.1 <.4

DIS-

GROSS

l.t

1.2

sus-

GRCSS

(PC/L)

.7

<.4

SCLVED

( PC /L )

.0

.0

SCLVEC

(U) 
(UG/L)

.08

<.01



GILA RIVER BASIN 

09430600 MOOOLLON CREEK NEAR CLIFF, N. HEX. Continued

PESTICIDE ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

OATE 

OCT.
24...

APR.
23...

TIME

1030

HOC

TOTAL 
OPGAN1C

CARBON ALORIN

e .0 .00

5.0 .CO

ODD

.CC

.CO

ODE

.OC

.00

DOT

.CO

.00

01-

ELOR1N

.OC

.00

ENCR1N CHLOR LINOANE 2,«-D 2i*,5-T StLVEX 

OATE (UG/L» (UG/L» (UG/L> (UG/LI <UG/L» (UG/L»

.00 .00 .OC .CC 

.00 .DC .CC .CC

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

MATER
TEM- SUSPENDED
PERA- CONCEN- SEDIMENT

UCT 24, 1968
I-EB 24, 1969
MAR 26......
APH 23......
JUL 31......

AUO 27......
itP 24......

1100
1300
1230
1110
0955

1500
OB30

TURE

11.
10.
7.

1).

27.
14.

DISCHARGE TRAT1ON DISCHARGE

1.5
11
31
23
1.4

1.2
1.4

1
9
9
1
4

2
12

0
.27
.75
.06
.02

.01

.05



236 GILA RIVER BASIN

09431500 GILA RIVER NEAR REDHOCK, N. HEX.

LOCATION. Lat 32°43'30", long 108°40'30", In Wj sec. 23, T. 18 S. , R. 18 W. , Grant County, at gaging station
0.2 mile downstream from Copper Canyon, 0.2 mile (revised) upstream from lower end of Box Canyon, 4.7 miles 
northeast of Redrock, and 14 miles downstream from Mangas Creek.

DRAINAGE AREA. 2,829 sq ml.

PERIOD OF RECORD. Chemical analyses: July 1967 to January 1969.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DATE

OCT.
31... HOC 

NOV.
26... 1035 

DEC.
12... 111S 

JAN.
29... 1115 

FES.
!2... 10CO 

HAP.
17... 1"30 

APR.
08... 1500 

MAY
C7... 1350 

JUNE
30 ... 1130 

JULY
18... 11CC 

AUG.

DIS­ 
CHARGE

36

87

84

163

103

95

198

89

16

48

19
32

SILICA 
IS 102 )

34

36

34

32

33

32

33

33

32

33

33
27

DIS­ 

SOLVED 
CAL­

CIUM 
(CA>

53

48

44

33

38

35

31

36

41

47

50
40

DIS­ 

SOLVED
MAG-
NS-

(«GI

8.3

6.6

7.1

5.2

5.8

e.6

5.0

9.7

11

e.9

14

7.8

SODIUM 
PLUS 
PO-

(NA) (NA+KI

45

41

40

29

37

40

26

41

48

40

49
29

PO-

(K) (HCC3)

2*2

210

200

137

170

180

1.9 130

180

216

4.3 217

263
176

(CC3)

0

0

0

0

0

0

0

0

0

0

0
0

(SC4)

38

35

34

28

32

33

26

31

38

36

39
27

OCT.
31...

NOV.
26...

DEC.
12...

JAN.
29...

FFB.
12...

MAR.
IT...

APR.
C8...

MAY
or...

JUNE
30...

JULY
18...

AUG.
04...
18...

SEP.
08...

CHLC- 

RIOE
(CD

14

15

16

14

15

16

13

16

20

14

18
\2

13

OIS- 

01 S- SOLVED 
SOLVED SOLIDS 
FLUC- (SUM Of

2.1 .1 31*

2.3 .1 267

2.3 .1 276

2.C .1 210

2.3 .1 247

2.3 .3 256

1.9 .3 202

2.2 .3 258

2.3 .8 29«

2.0 4.5 29T

2.1 .2 334
1.2 3.3 234

1.4 2.3 253

NON- 
CAR- 

HARO- BONATE

166

147

140

104

119

123

98

13C

147

154

181
132

146

MG/L,

0

0

c

0

0

0

0

c

0

0

0
0

c

SODIUM SPECI- 
AO- FIC

SORP- CONO-
PH TEMPER-

ATIIDCRATIC (KICRG  « ' w«u 
MHOS) (UNITS) (DEC C)

1.5 486

l.f 443

1.5 427

1.2 317

1.5 374

1.6 382

1.1 297

1.6 38C

1.7 446

1.4 446

1.6 497
1.1 3SO

1.1 383

T.2

7.6

7.4

7.9

8.C

7.8

7.2

7.9

7.5

7.9

T.8
7.7

7.3

12.0

7.0

7.0

6.0

7.0

8.0

15.0

12.0

27.0

26.0

24.0
23.0

23.0



GILA RIVER BASIN 

09433500 SUNSET CANAL ABOVE NEW MEXICO-ARIZONA STATE LINE, N. BEX.

LOCATION. Lat 32°41 142", long 109°02'48", in NWjSWj sec.31, T.18 S., R.21 W., Hidalgo County, north of U.S 
Highway 70, 2.8 miles west of Virden.

PERIOD OF RECORD. Chemical analyses: August 1969.

CHEMICAL ANALYSES, AUGUST 1969

01 S- 

CIS- SCLVED 
SOLVED HAG- PO- 

CAL- N f- TAS- BICAR- CAR- CHLO- 
OIS- SILICA CIUM SI'JM SODIUM SIUM BONATE BONATE SULFATE RIDE 

TIMfc CHARGE (SIO?) (CA) (HG) (NA) (K) (HC03I ( C03 1 (S04) (CD

27... rB20 1.1 46 92 It 152 3.6 519

CIS- CIS-

SCLVSO SOLIDS SOLIDS CAR- AD- FIC
FLUC- (RES I- (SUM OF HARD- BONATE SORP- COND-

(F| (N03) 160 C) TUENTS) ICA.MG) NES5 RATIC (MICRG-

AUG.
27... A2.2 3J 745 75* 300 n 3.8 B1150

0 11* *1

ATURE

C7.6 18.0



238 GILA RIVER BASIN

09436500 NEW MODEL CANAL ABOVE NEW MEXICO-ARIZONA STATE LINE, N. HEX.

LOCATION. Lat 32°40'54", long 109°02'48", in NWjSWj sec.6, T. 18 S. , R. 21 W. , Hidalgo County, north of U.S. High­ 
way 70, upstream from New Mexico-Arizona State line, and 2.8 miles west of Virden.

PERIOD OF RECORD. Chemical analyses: July to September 1969.

REMARKS, Bacteriological data furnished by New Mexico Public Health Laboratory. 

CHEMICAL ANALYSES. JULY TO SEPTEMBER 1969

DIS-
DIS- SCLVI-0
SOLVED MAG-
CAL- Nf- 

DIS- SILICA CIUM SIUH SODIU
TIME CHARGE (SI02I (CAI (MG) <NA>

JULY
3n... 1215   36 67 14 7]

SEP.
23... 1*03 5.3 36 88 18 80

DIS- DIS-
DIS- SOLVED SOLVED
SOLVED SOLIDS SOLIDS
FLUC- (RESI- (SUM OF HARD-
RIDE NITRATE CUE AT CDNSTI- NESS

JULY
3."...   4.4 437 457 212

SEP.
23... 1.8 .2 5*6 55E 2S8

FIELD
SPECI­ 
FIC 

COND- FIELD

JULY
3f!... 1215   750   17.0

AUG.
27... 11*1   820   17.0 

SEP.
23... 140U 5.3 1000 8.2 17.0

PO-
TAS- BICAR- CAR- CHLC-

(Kl (HC03I (CC3I (SC4I (CLI

3.2 3CO 0 B3 30

4.7 353 0 117 38

NON- SOOIUH SPEC I -
CAR- AD- FIC

BCN4TE SORP- CCNO-
HARD- TION UCTANCE PH TEMPER-

C 2.1 712 7.5 17.0

8 2.C 860 7.6 17.0

IMMF.-
BIO- FECAL OI*TE STREP-

,«/L, ,«/U 100 ML, ,00 -L, 100»L,

1.7 .4 <100 <10C <100

4.2   <10 500 10



GILA RIVER BASIN 

09438OOO GILA RIVER ABOVE NEW MEXICO-ARIZONA STATE LINE, N. NEX.

LOCATION. Lat 32°41 1 12", long 109°02'50", in SE$N»iNEi[ sec.6, T.19 S. , R.21 W. , Hidalgo County, at State lir 
2.8 miles west of Virden, N. Mex. , and 3*5 Biles southeast of Duncan, Ariz.

DRAINAGE AREA.  3,349 sq Hi.

PERIOD OF RECORD. Cbenical analyses: October 1967 to September 1969.

REMARKS. Bacteriological data furnished by New Mexico Public Health Laboratory.

CHEMICAL ANALYSES, MATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DIS- SODIUM 
DIS- SCLVED PLUS 

SOLVED MAG- PO- PO-

DIS- SILICA CIUM SIUC SODIUM SIUM SIUH BONATE BONATE SULFATE

OCT.
03... 0830 30

NOV.
06... 1215 ICO
CK.

JAN.
10... 1315 250

FEB.
C7... 1515 30C
JULY
30... 1105

AUG.
27... 1100 12

SEP.
23... 1345 32

DIS­
SOLVED

CHLO- FLUO-

ICLI IF) IN 

OCT.
E3... 14 2.0

NOV.
06... 12 2.1

DEC.
05... 10 2.2

JAN.
1C... 8.8 .5

FEB.
17... «.* 2.1

JULY
30... 15

AUG.
27... 15 1.9

SEP.
23... 16 2.2

TIME CHARGE 
DATE ICFSI

JULY
30... 1105 50

AUG.
27... 1100 12

SEP.
23... 1345 32

3* 54 1C ~ 56   276

34 5* S.B   44   248

3J 46 6.5 -- 36 -- 213

33 41 8.1 ~ 30   ISO

35 46 9.0 43   3.9 224

33 48 S.7 43   4.5 240

36 46 8.5 41   5.1 191

DIS- DIS-

SOLIDS SCLIDS CAR- AD- FIC
IBESI- ISUf CF HARD- BONATE SORP- COND-

L , L

0 45

0 42

0 39

0 38

0 35

6 39

0 39

10 33

.C   351 177 0 1.8 542

1.2   321 175 C 1.4 515

.4   3C1 160 0 1.5 483

.3   276 150 C 1.3 455

.2   247 136 0 1.1 412

1.5 3C2 3C8 155 C 1.5 477

?.C 3CO 313 156 0 1.5 488

.2 288 2?2 141 C 1.5 430

FIELD IMME-
SPECI- BIO- FECAL OIATE

CONC- FIELD DIS- ICAL FORM FCRM

"HCSI (UNITS) IDEG C) ("G/L1 IMG/L1 100 ML 1 100 ML)

480   24. C 6.9 2.3 <tO 370C

480 8.1 26. C 6.8

3PO 7.* 26.0 7.3   <10 500

7.7 16.0

7.5 13. J

7.6 10.0

7.6 10.0

7.6 11. .0

8.5 24.0

8.1 26.0

8.5 26.0

STREP-

ICOl- 
ONIES

100 ML)

<10

 

10



GILA RIVER BASIN 

09444000 SAK FRANCISCO RIVER NEAR GLENKOOD, N. HEX.

LOCATIOH. Lat 33°14'SO", long 108°S2 > 4S", in NE$NW$ sec. 23, T. 12 S. , R.20 W. , Catron County, at gaging station 
t »ilie64 P6tPea* fr°  ^ Spring8 ' S miles 8Outh of olenwoo:1 . 6 miles downstream from Whitewater Creek, and

DRAINAGE AREA. 1,653 sq ml.

PERIOD O» RECORD. Chemical analyses: April 1963 to September 1969. 
Sediment records: April 1963 to July 1967 (partial records).

REMARKS. Bacteriological data furnished by New Mexico Public Health Laboratory.

tlSTF 

OCT.
2)...

nov.
J6   .  

ore.
24...

JAN.
15...

FnB.
U6...

M49.
19...

APO.
03...

MAY
14...

JUNE
13...

JULY
; 7...
31...

usl..
28.   .

SfP.
09...
?4...

OCT.
73...

NOV.

nec.
24...

JAN.

FEB.
06...

MAH. 
19...

APR. 
.) 3 ...

MAY 
14...

JUNE
13...

JULY 
'J7...

AUG. 
<I5...
It...

39...
24...

DATE

JULY
31 .

AUG 
?8 .

S6P 
24 .

TIME

I(i45

1430

ll.Tj

1345

1245

1031

TJCI

113f.

i 14C

i53J
1130

C84C
A83D

K.45
lior,

CHLO­
RIDE 
ICL)

5.7

5.7

5.6

5.3

4.8

7.6

,. T

3.3

5.6
3?

3.5
21

2.4

TIME

133C

0830

HOC

01 s- 
ois- SOLVED

OIS- SOLVcO WAG- 
SOLVED CAL- NE- 

DIS- SILICA IRON CIUH SIUM SCDIUM

25 36   4T 9.0

25 35   40 8.3

23 35   4C R.5

40 35   42 7.5

38 31   4C 8.9

29 34   3* 11

45 32 C 36 9.2

37 33   30 7.8

27 34   31 7.9

!2 3 0 31 H
260 3   37 5.4

3<i 1   32 7.3
320 3   35 fi.4

292 2   5T 9.6
33 3   36 8.8

OIS- DIS-
DIS- SOLVFO SOLVED

SCLVFO OIS- SOLIDS SOLIDS
FLUC- SOLVED (RESI- (SU» CF H

SODIUM 
PLUS 
PC- PC- 
TAS- TAS- 
SIUM SIUM 

INA*K) IK)

8ICAP- CAR­ 
BONATE BONATE SI1LFATE 
(HCC3) (C03I (SQ4I

 

 

 

 

 

--

20

 

 

22
1«

 

2?

--

21

tRC-

KICS NITRATE BORON CUT AT CONSTI- NESS

.4 .5     225

.4 .1   " 227

.5 1.0   ~ 234

.5 .4 « -- 227

.3 .2     219

.4 .3 40   2C9

.3 .2     187

.3 .1   " 186

.4 1.1 4C   213
.8   264 268

.3 .7     165

.S 2.3   226 235

.5 1.2   " 23C

.4 1.2   2K 214

FIELD
SPECI­ 

FIC
CONO- FIELD OIS- 

DIS- UCTANCE PH TEMPER- SOLVED
CHARGF (MICRO ATURE OXYGFN
(CFS) MHOSI (UNITS) OFG C) (MG/LI

260 42« ~ 26. 01 6.5

32C 450 7.8 18.0 7.4

33 36C B.« 14. C 7.9

137

U4

135

136

136.

133

128

107

no

121
132

11C
12*

163
136

CHEM-

OXYCEN
OEM AND

23

23

25

27

23

24

1.9

20

18

2.6
3.4

18
2.6

16
2.4

NON- SCDIUM
CAR- AD-

BONATE SORP-
HARD- TION

C .8

C .9

C .9

C 1.0

0 .9

C .9

C .8

0 .9

C .8

C .9
0 1.4

C .8
0 1.1

C .5
0 .8

200

20C

205

211

200

2P4

180

162

161

1B4
189

161
162

212
191

SPECI­
FIC

COND­
UCTANCE

348

345

346

349

3*3

341

318

277

282

319
430

282
37?

351
32^

IMME-

CHEM- COLI- COLI-

OXVGEN [COL. (CCL.
DEMAND PE

(MG/L) (MG/LI 100

-

-

1.3

1.4

2 .8

R PER
PLI 100 PLI

<10 140

<10 10300

<1C 1000

0

0

0

0

6

0

0

f)

0

12

12

11

11

12

9.C

13

12

12

13
13

11
12

17
11

PH TEMPER­ 
ATURE

7.4

7.6

7.3

7.4

8.3

7.7

7.4

7.4

7.3

7.B
8.0

7.4
8.7

7.9
B.2

TOCOCC1 
(COL-
CNIES

PER
100 HL)

<13

<10

10

13.0

8.0

7.0

14.0

11.0

12.0

12.0

19.0

 

29.0
26.0

19.0
18. C

19.13
14. r



GILA RIVER BASIK 

09448500 GILA RIVER AT HEAD OF SAFFORD VALLEY, NEAR SOLOMOH, ARIZ.

LOCATION. Lat 32°52 f 08", long 109°30'38", in SEJNE} sec.31, T. 6 S. , R. 28 E. , Graham County, at gaging station 
0.6 mile downstream from intake of Brown Canal, 8 miles northeast of Solomon, and 17 miles downstream from 
San Francisco River.

DRAINAffl AREA.  7,896 sq ml.

PERIOD OF RECORD. Specific conductance: January 196S to September 1969. 
Water temperatures: January 1965 to September 1969. 
Sediment records: February 1965 to September 1969.

EXTREMES.  1968-69:
Specific conductance: Maximum dally, 1,800 mlcromhos June 29, 30, July 12; minimum daily, 300 mlcromhos

Sept. 2.
Water temperatures: Maximum, 34.0°C June 28, July 2; minimum, 3.0°C Dec. 22. 
Sediment concentrations: Maximum daily, 33,800 mg/1 Sept. 2; minimum daily, 5 mg/1 June 23. 
Sediment loads: Maximum daily, 84,600 tons Sept. 2; minimum daily, 0.59 ton June 23.

Period of record:
Specific conductance (1967-69): Maximum dally, 1,800 mlcromhos June 29, 30, July 12, 1969; minimum daily,

260 mlcromhos Feb. 15, 28, 29, Apr. 4, 1968.
Water temperatures (1967-69): Maximum, 34.0°C June 28, July 2, 1969; minimum, 2.0°C Dec. 20, 21, 1967. 
Sediment concentrations: Maximum dally, 52,000 mg/1 July 28, 1967; minimum dally, 5 mg/1 June 23, 1969. 
Sediment loads: Maximum daily, 1,900,000 tons Dec. 23, 1965; minimum daily, 0.59 ton June 23, 1969.

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

BAY

1 
2
3
4
5

6
7 
B
9

10

11
12
13 
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28 
29
30
31

250

100
200
200

100
100 
150

200

200
200
250 
250
250

300
250
250
200
200

200
200
200
200
200

200
200
200
100
200
200

1200

1200
1200
1200

900
1100
1100

1200

1100
1100
1100 
1100
1000

900
9iO

1000
1000
1000

1000
1000
1000
1000
1000

1000
1000
1000 
1000
1000 

950

950
950
950

950
950 
950

930

1000
1000
1000 
1000
950

950
950

1000
1000
1000

1000
1000
1000
1000
950

980
450
700 
820
850
900

900

900
900
900

900
1000 
950

900

900
860
900 
900
790

790
800
820
840
840

840
8)0
840
790
800

790
780
680 
680
680
690

838

690

730
780
790

790
810 
810

830

090
860
880 
860
890

900
900
900
900
9*0

940
960
960
960
960

960
980
1000

 
~

873

990

980
980
980

980
950

880

910
910

930
960

960
960
990
1000
1010

1010
1000
960
790
900

880
890

900
910
900

940

890

SOO
780
720

710
700

700

720
730

780
800

S10
810
840
840
890

910
910
910
950
900

950
975

1000
1000
 

833

000 1400

LOOO 1400
050 1300
000 1300

950 1300
900 1400

000 1400

000 1400
050 1400

000 1400
000 1400

000 1400
100 1500
100 1600
100 1600
150 1500

150 1500
150 1500
ZOO 1500
200 1500
250 1600

250 1450
200 1490

250 1800
250 1800
250

090 1470

1700

1680
1600
1620

1640
1600

1640

1600
1800

1600
650

1050
960
700
860
1000

920
800
1100
1100
820

560
700

785
S80

1000

1210

950
S80 
800
860
1200

1000
1020

700 
1120

1120
1150

1150
820

1000
1000
050
100
200

200
210
190
220
200

1080
950

1000
780
820

1030

370
300 
510
510
440

640
730

560 
460

510
510

480
600

450
610
650
750
840

1000
000
010
010
100

080
100

150
300
 

73,5

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

1234567 9 10 11 12 13 14 15

OCTflHFB.. 19 20 20 25 25 25 17 17   24 19 17 17 18 17 13 11 11 13 21 21 21 19 17 20 19 14 13 18 14 13 18
NOVtMHER. 14 20 18 13 12 11 12 11 10 10 9 10 12 13 12 14 11 11 12 11 11 11 11 11 10 11 12 8 8 8   12
OECFMBFK. 8 10 10 6 9 10 10 10 10 11 11 11 10 10 11 8 8 8 7 8 4 3 6 6 8 8 7 7 7 9 9 8



GILA RIVER BASIN 

09448500 GILA RIVER AT HEAD OF SAFFORD VALLEY, NEAR SOLOMON, ARIZ. Continued

DAILY SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

OCTOBER NOVEMBER DECEMBER

1
1
1
1
1

MEAN

83
83
80
94
97

88
97
114
108
91

88
88
83

i 77
15 72

16 74
1
1
1

r 77
i 85
> 85

20 93

21 96
2
2
2

'. 100
J 97
i 101

25 97

26 7
2
2
2
3

T 4
9 5
» ?
) 2

31 92

MFAN 
CONCEN-

18
16
31
30
19

22
32
29
23
22

19
18
29
16
14

11
11
11
15
18

13
13
13
15
14

15
10
10
12
10
8

TOTAL 2810

MEAN

DAY ICFS)

1 191
2 190
3 '190
4 186
5 176

6 176
7 172
8 163
9 155

10 151

11 147
1
I
1

2 151
3 151
4 163

15 186

16 225
1
1
1

7 214
B 214
9 205

20 195

21 190
2
2
2

? 181
3 205
4 220

25 209

26 205
2
2
2
3

7 290
8 380
9 365
0 360

31 »41

JANUARY

MEAN
CONCEN-

IMG/L)

121
106
99

109
100

117
99
103
90
78

69
80
84

100
131

146
121
114
136
146

134
138
135
114
113

263
341
274
254
273
263

MEAN

3.
6.
7.
* 

5.
8.
8.
6.
5.

4.
4.
6.
3.
2 -

2 .
2.
2.
3.
* 

3.
3.
3.
4.
3.

3 B
2 ,
2.
3.
2.
2-

92
90
90
98

105

108
108
115
118
118

118
118
122
160
253

228
214
200
190
186

190
209
186
172
176

163
190
181
176
176
~

132.1 4650

MEAN

(TONS) (CFS)

62 331
54 314
51 308
55 294
48 282

56 276
46 265
45 265
38 263
32 251

27 240
33 223
34 227
44 227
66 211

89 203
70 203
66 203
75 194
77 189

69 189
67 192
75 192
68 199
64 199

146 192
267 157
281 150
250
265
242

MEAN 
CONCEN-

IMG/L) 

11
13
9

10
10

16
13
12
31
20

21
29
30
73

463

582
248
124
127
152

242
223
145
145
145

174
203
144
126
110
~

~

FEBRUARY

MEAN
CONCEN-

(MG/L)

262
215
184
168
148

144
111
80
73
57

78
98
89
60
68

79
82

102
74
53

55
124
57
55
54

42
22
19
 
.  
 

LOAD
(TONS) 

2.7
3.2
2.2
2.6
2.8

4.6
3.8
3.7
9.3
6.4

6.7
9.2
9.9

32
316

358
143
67
65
76

124
126
73
67
69

76
104
70
60
52
~

1945.6

(TONS)

234
182
153
133
113

107
79
57
52
39

50
59
54
37
39

43
45
56
39
27

28
64
30
30
79

22
9.3
7.7
 
 
 

MEAN 
DISCHARGE

ICFS) 

176
176
172
188
189

189
185
181
181
186

181
168
160
155
177

189
188
179
172
152

143
135
127
127
127

155
413
274
241
235
210

5731

MEAN

(CFS)

154
165
167
168
179

193
197
202
202
202

190
184
189
180
180

171
163
141
122
115

111
121
167
200
198

222
222
202
188
183
197

MEAN 
CONCEN­ 
TRATION
IMG/L) 

128
135
134
115
140

99
98
126
90
91

86
130
69
63
78

84
73
88
47
52

53
53
49
56
79

66
2080
650
172
172
144

-

MARCH

MEAN
CONCEN-

IMG/L)

25
28
31
35
36

31
34
32
33
24

25
21
32
21
21

28
26
31
30
32

31
37
82

114
60

88
75
60
55
37
48

LOAD
(TONS) 

61
64
62
58
71

50
49
62
44
46

42
59
30
26
37

43
37
42
22
21

20
19
17
19
27

28
2600
481
112
109
82

4440

(TONS)

10
12
14
16
17

16
18
17
18
13

13
10
16
10
10

13
11
12
9.
9.

9.
12
37
6?
32

53
45
33
28
18
26



GILA RIVER BASIN 

09448500 GILA RIVER AT HEAD OF SAFFORD VALLEY, HEAR SOLOMON, ARIZ. Continued

DAILY SUSPENSE]) SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

1
2
3
4
5

6
T
8
9

10

11
12
13
14
15

16
IT
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL

1
2
3

5

6
T 
8
9 

10

11
12
13
14
15

16
IT
18
19
20

21
22
23
24
25

2T 
28

30
31

TOTAL

TOTAL
TOTAL

MEAN

209
245
282
334
360

366
360
366
372
353

346
346
334
322
290

290
267
245
229
209

190
185
176
185
163

162
150
146
132
115
~

7729

MEAN

24
28
28
28
33 

35
28 
28
35
42

63
110
69
44

319

94
288
199
128
99

83
221
103
82
186

152 
262

112
63

3433

DISCHARGE
LOAD FOR

MEAN 
CONCEN-

55
94
113
170
184

189
204
185
184
190

163
154
132
114
114

94
80
74
50
35

33
25
20
22
22

23
22
21
17
15
 

-

JULY

MEAN
CDNCEN-

29
37
19
21
23 

22
29 
24
2T 
24

32
429
850
389

27100

12600
14500
13300
4490
1950

5000
19200
4020
2300
4820

6480 
3830

1500
750

-

31
62
86
153
179

187
198
183
185
181

152
144
119
99
89

74
58
49
31
20

17
12
9.5

11
9.7

10
8.9
8.3
6.0
4.6
 

2377.0

1.9
2.8
1.4
1.6
2.0 

2.1
2.2
1.8
2.5 
2.7

5.4
216
166
46

37100

3160
16300
7150
1550
521

1120
12900
1120
509

2640

2660 
2910

454
128

115196.4

MEAN

109
109
100
101
103

147
165
146
129
122

109
104
106
109
115

115
112
112
104
94

86
83
82
82
82

76
74
65
63
58
56

3120

MEAN

110
161
79
74
64

6
8 

15
14
8

65
59
66
150
158

102
92
88
80
72

61
55
57
56
58

93 
111 
91

185 
188
518

3420

MEAN 
CONC EN-

17
15
16
26
28

29
39
29
30
24

21
19
26
22
23

22
20
17
16
15

1

1
1
1

1
1
1
11
24
12

-

AUGUST

MEAN
CDNC EN-

5620
7370
6000
4100
5980 

11100

5420
12600 
3250

825
455
2290
5350

14900

4850
1250
1150
645
530

345
254
225
533
412 

1720
1920 
520

6730 
8050

16700

-

5.0
4.4
4.3
7.1
7.8

12
17
11
10
7.9

6.2
5.3
7.4
6.4
7.1

6.8
6.0
5.1
4.5
3.8

3.5
2.0
3.3
2.9
2.6

2.6
2.8
2.1
1.9
3.8
1.9

174.5

MEAN

48
44
47
58
63

60
47
44
51
56

54
54
54
54
51

42
40
4
9
1

7
4
4

40
38

38
40
37
35
37
 

1411

MEAN 
CONCEN-

(MG/LI (TONS) 

22 2.8
1
1
1

2 1.4
5 1.9
9 3.0

17 2.9

15 2.4
1
1
1

V 1.8
5 1.8
L 1.$

12 1.8

,
I
I

2.0
1.6
1.6
.87
.83

.79

.76

.95

.93

.83

1.1
.71
.59

i .86
6 .62

28 2.9
2'

i
i

2.6
.80
.76
.80
 

44.20

SEPTEMBER

LOAD

2430
3800
1280
819

1030 

1920

2900
4860 
728

145
72

407
2170
6360

1340
310
273
139
103

57
38
35
80
65

432 
575 
128

4160 
4090

27900

69195

MEAN 
DISCHARGE

(CFSI 

714
874
583
398

363

402

590

676
1020
579
520
385

385
346
302
250
170

130
125
105
102
101

86 
64 
57 
50
42
 

10715

MEAN
CONCEN­ 
TRATION LOAD
IMG/LI (TONS) 

31900 61800
3380(
29801

84600
51300

12200 13100

11500 11600

15100 19100

11500 18300

13200 29800
2480C
1250C
730C

69600
19500
10200

3500 3640

3020 3140
28 4C
148C
725

2650
1210
489

590 271

250 88
199
140
110

67
40
30

125 34

100 23 
61 10 
51 7.8 
38 5.1
62 7.0
 

-

FOR YEAR ( CFS-DAYS 1
YEAR (TONS)

 

454131.9

61480
652937.80



244 GILA RIVER BASIN

09448500 GILA RIVER AT HEAD OF SAPPORO VALLEY, NEAR SOLOMON, 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 WATERl P, PIPETl S, SIEVEl 

Vt VISUAL ACCUMULATION TUBEl W, IN DISTILLED WATER)

DEC 27 
JUL 15 
JtJL 15 
AUG 6 
SEP 2

HATER PARTICLE SIZE
T M- SUSPENDED METHOD 
PFRA- CONCtN-SEDIMENT PERCENT FINER THAN THE SIZE (IN MILLIMETERS) INDICATED OF 
TURK OISCHARGF TR AT ION 01 SCHARGE ANALY- 
CC) ICFS) IMG/L) (TONS/DAY) .002 .004 .008 .016 .031 .062 .125 .250 .500 1.00 2.00 SIS

PARTICLE-SIZE DISTRIBUTION OF SURFACE BED MATERIAL, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 
(METHODS OF ANALYSIS: H, HYDROMETERl 0, OPTICAL ANALYZERl Si SIEVEl V, VISUAL ACCUMULATION TUBE)

DfC 10, 1968 1100
JU'4 27, I1f>1 1230
SfcP 26...... 1100

MATED MIHBER
TEH- OF
PtRA- SAH-
Tim PL ING DISCHARGE
CO POINTS (CFS) .062

PARTICLE SIZE 

PERCENT FINER THAN THE SIZE (IN MILLIMETERS) INDICATED



GILA RIVER BASIN

09460200 FRYE CREEK AT THATCHER, ARIZ. 

LOCATION.--Lat 32°50'00", long 109°45'39", In SWj sec.11, T.7 S., R.25 E., Graham County, at gaging station

DRAINAGE AREA. 24.3 sq mi.

PERIOD OF RECORD. Sediment records: March 1963 to September 1969.

REMARKS. This station is operated in conjunction vith a trap efficiency study of the Frye Creek detention res 
voir. Results are published by flow event, as opposed to the normal procedure of reporting daily values.

SUSPENDED SEDIMENT, MATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 
(WHERE NO MEAN CONCENTRATIONS ARE SHOWN, LOADS ARE COMPUTED FROM DISCHARGE-SEDIMENT LOAD CURVES)

JUL

SEP

8-19, 1969..

LOW 
VENT
NO.

1
2
3
4
5
6
7

OUTFLOW. 
DURATION
(HOURS)

8
5
3
6.5
9
7
7.5

TOTAL B 
OUTFLOW
(ACRE-FEET)

25
2.0
.4

6.0
9.5
1.6
9.7

MEAN 
DISCHARGE 
FOR PERIOD

(CFS)

37
5.0
1.7

11
13
8.7

16

MEAN 
CONCENTRATION

(MG/L)

1,030
--
 
 

8,770
3,370
 

OUTFLOW 
SEDIMENT LOAD

(TONS)

5,460
5.2
.38

12
273
13
18

A DURATION OF EVENT IS BASED ON TIME WHEN FLOW IS MORE THAN 0.2 CFS.

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENTS AND PARTICLE SIZE, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 
(METHODS OF ANALYSIS: B, BOTTOM WITHDRAWAL TUBEl C, CHEMICALLY DISPERSEDi N, IN NATIVE HATERl P, PIPETl S, SIEVEi 

V, VISUAL ACCUMULATION TUBEl W, IN DISTILLED WATER)

DATE

JUL IS, 1969 
JIJL IB......
AUG ?S......
SEP 7......
SFP 7......

TIPE 

1655
1655 
2100 
1900 
1900

WATER 
TEP-

TU5E
CO 

20
20 
22 
2? 
22

SUSPENDED METHOD

DISCHARGE TRATION DISCHARGE ANALY-
ICFS)

30
30 
84

I1G/LI (TONS/DAY) .002 .004 .008 .016 .031 .062

31200 7080 28 44   72   98

.125 

100

100

.250 .5OO I. 00 2.00 SIS 

  VPWC

  VPKC 
    SPWC



 «*" GILA RIVER BA3IH

09471000 SAN PEDRO RIVER AT CHARLESTON, ARIZ.

LOCATION. Lat 31°37'33", long 110°10'26", In NE}NE} sec.11, T. 21 S. , R.21 E. , Cochlse County, at gaging station 
In Spanish land grant of San Juan de las Boqulllas y Nogales, at county highway bridge 0.3 mile south of 
Charleston, 1.9 Miles upstream from Charleston Dam site, 9 miles upstream from Babocomarl River, and 
29 miles upstream from Benson.

DRAINAGE AREA. 1,219 sq Hi, of which 696 sq mi Is In Mexico.

PERIOD OF RECORD.-Specif Ic conductance: October 1964 to September 1969. 
Water temperatures: July 1963 to September 1969. 
Sediment records: July 1963 to September 1969.

EXTREMES.  1968-69:
Specific conductance: Maxlmui dally, 910 mlcromhos July 16; minimum dally, 140 mlcromhos Mar. 16.
Water temperatures: Maximum, 30.0°C Aug. 28; minimum, 1.0°C Dec. 24.
Sediment concentrations: Maximum dally, 20,800 mg/1 Aug. 6; mlnimui dally, 1.0 mg/1 Oct. 23, 24, Nov. 2, 12.

Period of record:
Specific conductance: Maximum dally, 1,990 mlcromhos Dec. 22, 1967; minimum dally, 140 mlcronhos Mar. 18,

1969.
Water temperatures: Maximum, 36.0°C July 12, 1968; minimum, freezing paint on several days during 1964-66. 
Sediment concentrations: Maximum dally, 30,600 mg/1 July 29, 1966; minimum dally, 1 mg/1 May 27, 28, 31,

June 1, 2, 1966, Oct. 23, 24, Nov. 2, 12, 1969. 
Sediment loads: Maximum daily, 410,000 tons Aug. 14, 1964; minimum daily, 0.01 ton July 3, 6, 7, 1969.

SPECIFIC CONDUCTANCE (MICROMHOS AT 23°C), WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 
(ONCE-DAILY MEASUREMENT)

DAY

1 
2 
3

5

6 
7

9

11 
12

1*
15

16

18

21 
22

2*

27

29 
30

AVG

OCT

400 
380

380 

380

450 
380

400 
450

400

400

400

430

450

400 
410

NOV DEC

430 450 
450 450

470 46O 

510  

470

500  

390 440

450 440

420 440 
450 420

JAN FEB MAR APR MAY

400 425 420   410 
410 425 350   410

is :x ::s :00° s
460 3OO 460 390 300

425   460 400 360 
400   410 400 300

JUN

300 
300 
350

350

360

340 
350

300

350 
340

338

JUL 

340 

380

360

350

410 
400

340

370

303 
360

345

AUC

400 
450 
420

300

310

350 
350

400

360 
350

40O

400

360

280 
253

350

SEP

350 
350 
250

370

370
360

360 

400

240

370 
450

400

380

340

350 
340

3S2

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

OAY

21 22 23 24 25 26 27 28 29 30 31

10 9 15 10 10 11 9
4 5 18 13      

15 18 15 20 20 9 9

10 21 9 13 10 17  
14 24 15 20 25 18 15
20 24 26 17 22 17  

23 23 26 23
AUGUST... 22



GILA RIVER BASIH

09471OOO SAN PEDRO RIVER AT CHARLESTON, AHIZ.  Continued 

DAILY SUSPENDED SEDIMENT, HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

OCTOBER

DISCHARGE TRAT10N
MEAN

DISCHARGE 
ICFS)

NOVEMBER

MEAN 
CONCEN­ 

TRATION 
IM6/L)

DISCHARGE TRAT10N 
ICFS) (MG/L)

MEAN 
CONCEN­ 

TRATION
MEAN

ICFS)

MEAN 
CONCEN-

(MG/L) ITONSI

MEAN

ICFS)

MEAN 
CONCEN-

1 MG/L I 1 TONS

.26 

.42 

.63 

.95 

.60

.58 

.39 

.55



GILA RIVER BASIN

09471000 SAN PBDRO RIVER AT CHARLESTON, ARIZ. Continued 

DAILY SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

APRIL HAY JUNE

1
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MEAN 
MEAN CONCEN-

12 10 .32
13 10 .35
12 7 .23
12 10 .32
13 13 .46

13 18 .63
13 7 .25
13 12 .42
13 11 .39
12 10 .32

12 8 .26
L3 8 .28
13 8 .28
12 8 .24
11 6 .18

11 I
11
11 1
11
11 I

9.6 1
9.2
8.8
8.4
9.2

9.2
8.0
8.0
7.6
7.6

.39

.27

.48

.24

.45

.26

.17

.09

.14

.12

.17

.13

.13

.10

.14
 

MEAN

7.2
7.6
7.6
8.0
8.4

8.8
9.2

LO
9.6
9.2

9.2
8.8
8.4
8.4
8.0

7.2
6.8
6.5
6.2
6.2

6.2
5.9
5.6
5.3
5.6

5.3
4.5
4.1
4.1
4.1
4.1

MEAN 
CONCEN-

8
12
7

18
8

11
6
8
5
9

6
6
8
6

18

6
6
8
8
8

7
14
7

10
6

10
7

10
35
7

10

MEAN 
MEAN CONCEN-

.16 4.1 2

.25 3.9 14

.14 3.9 11

.39 3.7 8

.18 3.7 10

.26 3.7 14

.15 3.4 17

.22 3.2 47

.13 3.2 40

.22 3.1 11

.15 3.1 18

.14 2.9 12

.18 2.6 10

.14 3.2 20

.39 2.9 14

.12 2.3 9

.11 2.3 I

.14 2.1

.13 2.3

.13 2.1

.12 1.8

.22 2.3

.11 2.6 I

.14 2.2

.09 1.9

.14 2.1

.09 2.1

.11 1.9 8

.39 1.6 14

.08 1.5 11

.11

DAY 

I
2 
3
4
5

6
7
8 
9

10

11
12
13
14
15

16
17 
18
19
20

21
22
23
24
25

26
27
28
29
30 
31

TOTAL
TOTAL

MEAM
DISCHARGE

ICFS) 

1.5
2.1 
1.9
1.5
1.0

.90

.70
1.4 
3.2
3-1

8.0
5.6
3.6

19
28

24 
10
12
6.5

18
24
25
32

464

335
43

861
134
45 
30

DISCHARGE

MEAN
CONCEN­
TRATION
IMG/L) 

6
5 
3
6
7

3
8

23 
10
42

51
24
21
112
330

3250 
990

1900
500

3450
4700
4800
8070
19700

13200
3100

18100
8500
1350 
875

LOAD
ITDNS) 

.02

.03 

.01

.02

.02

.01

.01

.09 

.09

.35

1.1
.36
.20

23
7680

211 
27
62
8.8

287
395
814
950

38700

15700
360

78600
3080
164 
71

MEAN
DISCHARGE

23
19 
16
15
47

274
240

145
43

27
33
30

129
29 

23
16 
15
18
14

16
11
9.6
9.6

31

26
296
123
80

64

MEAN
CONCEN­
TRATION

255
121
55
64

1380

20800
14200

7650
1750

349
1460
2800
12000
1500 

336
100 
81

708
870

998
500
135
120

1510

890
11500
6830
4280

3640

MEAN
LOAD DISCHARGE

I

270

1740
1130

299
20

2
24
22

531
11 

2

3
3

i,
1

15

6
1340
231
92

48

.4 117

.6 45
40

33
23
24 
22
17

15
15
19
69
40 

29
.3 26 
.3 18

15
14

11
10

.5 9.6

.1 9.2
8.8

8.4
7.2
6.8
7.2

629

MEAN
CONCEN­
TRATION

795

2840
1010
1400

2070
325
222 
250
125

52
317

1510
7180
5600 

3800
5130 
1860
595
163

175
0
5
6
2

1
6

66
47 
36

FOR YEAR (CFS-DAYS)
LOAD FOR YEAR (TONS)

LOAD

103

89
12
20

IB

I 
1

.7

.1
I
3

134
60 

29
36(

2
.2

5.2
2.2
1.4
1.

. 6

1.
. 1

I.
. I
. 6

8750.00
261427.96



GILA RIVER BASIN 

09471000 SAN PEDRO RIVER AT CHARLESTON, 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, PIPETl S, SIEVE) 

Vi VISUAL ACCUMULATION TUBE) W, IN DISTILLED WATER)

WATER PARTICLE SIZE
TEM- SUSPENDED METHOD 
PERA- CONCEN- SEDIMENT PERCENT FINER THAN THE SIZE (IN MILLIMETERSI INDICATED OF 
TURE DISCHARGE TRATION DISCHARGE ANALY- 

DATE TIME (°CI <CFS> (MG/L) (TONS/DAY) . 002 .004 .008 .016 .031 .062 .125 .250 .500 1.00 2.00 SIS

4UG 6, 1969 1030 22 348 24300 22800 49 60   84   94 96 98 100     VPHC

AUG 14...... 1130 27 152 12200 SOLO 47 60   83   96 98 LOO       VPWC
AUG 27...... 0700 20 680 24400 44800 37 42   63   78 83 93 10D     VPWC
SEP 15...... 1230 20 50 6810 919 47 56   70   80 82 89 98 100   VPHC

PARTICLE-SIZE DISTRIBUTION OF SURFACE BED MATERIAL, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 
(METHODS OF ANALYSIS: H, HYDROMETER! 0, 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
TURE PLING DISCHARGE ANALY-

UME f C) POINTS (CFS) .062 .125 .250 .500 l.OD 2.00 4.00 8.00 16.0 32.0 64.0 SIS

98 100 
98 LOO 

1DO



250 GILA RIVER BASIN

09471800 SAN PEDRO RIVER NEAR BENSON, AHIZ.

LOCATION. Lat 32°07'35", long 110°17'22", in SWj sec.15, T.15 S., R.20 E. , Cochise County, at gaging station 
6 miles downstream from Tres Alamos Wash and 11 miles north of Benson.

DRAINAGE AREA.  2,500 sq mi, 

PERIOD OF RECORD. Sediment

EXTREMES. 1968-89:
Sediment concentrations: 
Sediment loads: Maximum

ecords: March 1988 to September 1989. 

Maximum daily, 87,100 mg/1 Dec. 21; minin daily, no flow on many days 
0 ton on many days.

Period of record 
Sediment conce 
Sediment loads

itrations: Maximum daily, 78,600 mg/1 July 28, 1989; minimum daily, no flow on many days. 
Maximum daily, 98,400 tons July 28, 1989; minimum daily, 0 ton on many days.

MONTHLY AND ANNUAL SUMMARY OF SUSPENDED-SEDIMENT DISCHARGE, MARCH 1966 TO SEPTEMBER 1967

MONTH

OCTOBER 1966......

DISCHARGE 
(CFS)

..... 28.3

SUSPENDED SEDIMENT 
(TONS)

200 
0

MONTH

JULY................

DISCHARGE 
(CFS)

5,877.0

SUSPENDED SEDIMENT 
( TONS )

487,000

749,700

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, MARCH 1966 TO SEPTEMBER 1969
(METHODS OF ANALYSIS: Bt BOTTOM WITHDRAWAL TUBEi C, CHEMICALLY DISPERSEDl N, IN NATIVE WATER) P, PIPETl S, SIEVEl 

V, VISUAL ACCUMULATION TUBEl W, IN DISTILLED WATER)

UATES PARTICLE SIZE
TEN- SUSPENDED METHDO
PERA- CtlNCEN- SEDIMENT PERCENT FINER THAN THE SIZE UN MILLIMETERS) INDICATED OF

JUL

JUL 
Ailf!
AUi

SFP 
SEP

JUL 
JUL

DtC
JJL 
AUG 
AUG

?2, 1966

26......

11......

1......
12......

T, 1967 

21......
16, 1069 

12......

830

215

900

400 
T30'

BOO

600

29 104 13200 3710 55 71

80 88 96 99 100

59   94 98 100

T2   93 98 100

ANALY
1.00 2.00 SIS

VPN

  VPHC

  VPHC

  VPHC 
  VPWC

PARTICLE-SIZE DISTRIBUTION OF SURFACE BED MATERIAL, MARCH 1966 TO SEPTEMBER 1969 
(METHODS OF ANALYSIS: H, HYDROMETER! 0, OPTICAL ANALYZER; S, SIEVEl V, VISUAL ACCUMULATION TUBE)

SFP 1 
MAR 1 
MAR 
JUN 2 
AUb 1

1967
1968
1969

1010
0950
1400
1300
1300

METHOD
KATE1 NUMBER 
TEM- OF 
PERA- SA«-
TURt PLING DISCHARGE ANALY- 

TIME <°C) POINTS (CFS) .062 .125 .250 .500 1.00 ?.00 4.00 8.00 16.0 32.0 64.0 SIS

PARTICLE SIZE 

PERCENT FINER THAN THE SIZE (IN MILLIMETERS) INDICATED

IS 53 75 95 98 100



GILA RIVER BASIN 

09471800 SAN PEDRO RIVER NEAR BENSON, ARIZ. Continued

DAILY SUSPENDED SEDIMENT, HATER YEAR OCTOBER 1967 TO SEPTEMBER 1968 

APRIL MAY JUNE

MEAN MEAN MEAN 
CONC6N- MEAN CONCES- MEAN CONCEN­ 
TRATION LOAD DISCHARGE TRAUON LOAD DISCHARGE TRATION 
(MG/L) (T0«) (CFS) (MG/L) (TONS) (CFS» (MG/L)

SEPTEMBER

 >AY

1
2
!
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
2?
23
24

2fl
29
30
31

>TAL 

1TAL
>TAL

MEAN
DISCHARC

(CFS)

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0

41
36
20
10

347

DISCHARGE
LOAD FOR

MuAN 
CONCE'J-

;E TRATION
(KG/L)

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
D
0
0
0

0
0
0
0

8000
5000
4000
4000

LUAD
(TONS)

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0

886
486
216
108

MEAN
DISCHARGE

(CFS)

10
28
5.9
3.6

27

23
0

282
114

1090

150
50
30
10
8.0

5.0
3.0
2.0
2.0

50

30
15
10
10
8.0 

5.0
4.0 
3.0
3.0
3.0

119

MEAN 
CflNCEN-
TRATION
(MG/L)

21600
25200
14300
12500
46900

6860
0

8800
17400
39900

32100
8600
5000
2000
1000

500
300
200
200

40600

35000
15400
8100
2000
1000 

500
400 
300
300
300

9900

LUAD
(TONS)

583
2190
220
122

3420

426
0

38200
5360

172000

13000
1160
405
54
22

6.8
2.4
1.1
1.1

9360

2840
624
219
54 
22

6.8
4.3
2.4
2.4
2.4

9620

MEAN
DISCHARGE

(CFS)

517
17
2.5
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0 
0

0
0 
0
0
0"

MEAN
CONCEN­
TRATION
(MG/L)

28500
9700
1900

0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0 
0
0
0
 

FDR YEAR (CFS-DAYSI
YEAR (TONS)

LOAD
(TONS)

52200
445
13
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0 
0

0
0 
0
0
0

12124.70
744075.30



GILA RIVER BASIN 

09471800 SAN PEDRO RIVER NEAR BENSON, ARIZ. Continued

DAILY SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 

OCTOBER NOVEMBER DECEMBER

MEAN

1 0
? 0
3 91
4 20

MuAN 
CONCt"*!-

0
0

33800
9260

0
U

B300
500

MEAN

(CFS)

0
0
0
0

MEAN 
CONCEN-

0
0
C
C

0
0
0
0

MEAN

0
0
0
0

MEAN 
CONCEN-

0
0
0
0

LOAD
(TONS)

0
0
0
0

42
41
35

648
202
123
90

76
60
50
40
35
35

11300
loroo
10300

29400
13300
8700
5600

4400
4100
4000
4000
4000
4000

1280
1180
973

58900
7250
2890
1360

903
664
540
43?
378
378

I
2
3
4
5

6
7
R

r)

in

11
12
13
14
15

Ift
IT
la
19
20

21
22
23
24
25

26
27
28
29
30
31

(1T4L

MEAN 
DISCHARGE

3b
35
35
35
35

34
34
41
37
42

43
38
35
2?
2?

3?
36
34
3?
29

17
10
11
12
16

IT
23
31
17
If.
16

87?

MEAN 
CONCEN­ 
TRATION LOAD

3000
3000
7700
2500
2200

?150
2100
2100
2100
2100

?050
2000
7100
2750
2000

1800
1950
19SO
1850
moo

84
84
55
36
08

97
93
32
10
3R

38
05
98
34
19

56
90
79
60
41

1000 46
500 14
500 15
700 23
700 30

1000 46
1500 93
1800 151
1000 46
1000 43
1500 65

4629

MEAN 
DISCHARGE

14
11
10
10
7.8

9.211*

9.2
7.8

20

22
41
2
4
2

3
9
6
4

52

51
49
45
43
42

41
40
37
37
 
 

1010. 0

ME 
CON 
TRA

1
1
1
1

I

*

I
5
3
5
4

,,
4
3
3
2

2
2
2
2
1

N 
EN- MEAN 
IPN LOAD DISCHARGE
L) (TONS) (CFS) 

00 64 37
00
00
00
00

00
00
00
00

44 36
27 36
27 35
15 35

22 34
44 34
22 34
15 34

50 127 32

50 116 34
50
00
00
50

50
00
00
00
50

00
00
00
50 .

26 95
08 104
50 83
78 73

57 50
33 50
90 45
81 45
00 40

99 35
44 30
92 20
38 10

00 159 8.4

1100 122 5.0
1200
1100
1000
 
 

30 2.4
10 .70
00 .10

0
0

MEAN 
CONCEN­ 

TRATION 
(HG/L)

1000
1000
1000
1000
650

600
550
600

1400
2300

2900
10700
8400
5400
3900

3100
2800
2600
2150
1900

1700
1300
1900
2000
800

400
200
50
7
0
0

LOAD 
(TONS)

100
97
97
94
61

55
50
55

128
199

266
2740
2360
1210
769

418
378
316
261
205

161
105
103
54
18

5.4
1.3
.90

0
0
0



GILA RIVER BASIN 

09471800 SAN PEDRO RIVER NEAR BENSON, ARIZ. Continued

DAILY SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

APRIL M4Y

MEAN 
CONCEN­ 

TRATION

I
^
3
4
5

6
7
8
q

10

1)

12
13
14
15 

16
17
l»
IS
20

21
22
21
24
25

26
27

29
30
31

TOTAL
TCTAL

MEA.J 
MEAN CHNCEN-

nlSCrlARr.h TR4TION

0 0
0 0
n o
0 0
0 0

n 0
0 0
0 0
n 0
0 0

2.0 nooo
15 14000
5.0 11000
1.0 1000

30 10000 

45 40800
32 15000
33 27600
80 "58700
9.7 24500

5.1 1000
5.0 2000

15 2000
5.0 10000
S.C 2000

704 39000
100 2-5600

412 41400
40 23500
7.0 16800

LOAD

0
0
0
0
0

0
0
0
0
0

54
567
148
2.7

?430 

4960
1650
2650

10*00
642

40
27
81

135
27

74100
6900

S7100
?540
318

MEAN
DISCHARGE

3.
3.
4.
5.
3.

52
487
419
389
51

5.0
104

5.0
365

10
5.0
4.0
J.O
2.0

1.0
.50
.20
.10
.10

.10
15
91 
20

420
70

MEAN 
CONCEN­
TRATION

13100
5000

10000
8000
4000

24400
33900
37400
36500
28900

11200
15100
11500
31400

11900
6000
500C
2000
1000

900
300
100
50
50

50
2 900
2 ?on
1 000
1 900
1 400

MEAN 
MEAN CDNCEN-

LOAD DISCHARGE TRATION

120
46

132
117
37

3420
58800
48600
44400
3980

151
20700

155
51600

321
31
54
16
5.4

2.4

.40

.05

.01

.01

.01
1050
6180 
756

29900
3100

45 11300
35 12000
25 13000
15 14200
10 12000

65 23600
9.2 12000
5.0 10000
3.0 8000
2.0 5000

173 16000
37 37000
5.0 10000
2.0 5000

184 34200 

81 25600
8.0 15000
5.0 10000
4.0 10000
4.0 8000

3.0 5000
3.0 5000
2.0 4DOO
2.0 4000
1.0 3000

.50 1500
0 0
0 0 
0 0
0 0
"

DISCHARGE FOR YEAR ICFS-DAYSI
LOAD FOR YEAR (TONS)

LOAD 
(TONS)

1370
1130
878
575
324

4140
298
135
65
27

27000
3760
135
27

17000 

5600
324
135
108
86

40
40
22
22
8.1

2.0
0
0 
0
0

5336.10
601287.08



254 GILA RIVER BASIN

09473500 SAN PEDRO RIVER AT WINKELMAN, ARIZ.

LOCATION. Lat 32°58'38", long 110°46'11", in SEjSWj sec.24, T.5 S. , R.1S E. , Pinal County, at gaging static 
0.7 mile (revised) south of Winkelman and 1.0 mile upstream from mouth.

DRAINAGE AREA. 4,471 sq mi, of which 696 sq mi is in Mexico.

PERIOD OF RECORD. Chemical analyses: January 1967 (miscellaneous). 
Specific conductance: January 1966 to September 1969. 
Water temperatures: January 1966 to September 1969, 
Sediment records: January 1966 to September 1969.

EXTREMES. 1968-69: 
Spe
Water tempe 
Sediment co 
Sediment lo

Maximum, 41.0°c'sept. 10; minimum, 8.0°C Oct. 17, 23. 
ons: Maximum daily, 83,000 mg/1 Aug. 8; minimum daily, no flow on many days, 
imum daily, 98,400 tons Aug. 8; minimum daily, 0 ton on many days.

daily, 2,05O mic Sept. 15, 1969, minimu ly, 320 micromhos Feb. 14,
Period of record:

Specific conductance: M
1968.

Water temperatures: Maximum, 42.0°C Sept. 10, 1968; minimum, 2.0°C Dec. 31, 1966. 
Sediment concentrations: Maximum daily, 119,000 mg/1 July 8, Sept. 24, 1967; minimum daily, no

days. 
Sediment loads: Maximum daily, 961,000 tons Dec. 20, 1967; minimum daily, 0 ton on many days.

REMARKS.-- No flow Oct. 20-28, May 26 to July 20, July 24-26, Sept. 23, 24, 27-30.

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

AY 

1
2 
3 
4
5

6
7
8
9

10

11
12

1*
15

16
17
18
19
20

21
22
23
24
25

26
27
28

30
31

1100 
1100 
1100
1100

1100
1100
1100
1200
1200

1200
1200

1200
1200

1200
1200
1200
1200

--

_
 
 
-_
 

_
--
--

1200
1100

1200 
1150 
1200
1200

1200
1200
1200
200
200

150
200

300
900

1000
1200
1150
1150
1150

1150
1200
1150
1150
1150

1200
1200
1200

1150
 

1200 
1200 
1200
1200

1200
1200
1200
1200
1200

1200
1200

1200
1200

1200
1200
1200
1160
1050

1160
1120
1120
1120
1100

1020
460
800

1140
1140

1080 
1150 
1180
1150

1150
1150
1150
1130
1080

1100
UOO

1050
1120

1020
1020
1100
1170
1100

1100
1100
1100
1100
1100

1100
 

1100

1160
1160

1160 
1150 
1180 
1000
1150

1040
1080
1040
1040
1100

1040
1090

1050
1080

1120
1100
1110
1090
1120

1100
1140
1160
1160
1100

1170
1190
1190

_
 

MAR

1190 
1200 
1200

950

1000
1000
1000
1000
1000

1000
1000

1000
1000

1000
1000
1000
1000
1010

1010
1000
1010
1010
1000

1000
1010
1020
1010 
1010
1010

APR

020 
020 
050

050

050
050
040
050
050

020
020
040 
050
040

040
040
050
050
050

050
080
OBO
100
100

100
120
110

150
 

MAY JUN

150 
150 
200

100

100
100
080
100
100

100
150
150 
150
180

180
150
200
250
300

200
050
100
100
100

__
 

--

_
 

,IUL

 

-

_
 
 
 
 

_
 

_
 

_
 
 
 
 

_
753
 
-_
 

_
 

625
658 
410
575

A US

1000 
1200

900

490
740
477
510
420

530
585
605 
590
525

720
775
915
980
990

990
890
820
970
850

900
580
735
460 
690
535

SEP
450 
700 
725

620

700
950
710
900
980

1000
500

810
2050

1200
705
980
1020
1020

1000
1030
_
__

10BO

1060
__
--

II
 

TEMPERATURE ("O OF WATER, WATER YEAH OCTOBER 1968 TO SEPTEMBER 1969 
(ONCE-DAILY MEASUREMENT)

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

OCTOBER.. 14 12 30 19 14 14 15 15 14 14 15 36 32 16 15 10 8 9 28 -- --   -- -- -- -- --   14 26 13
NOVEMBER. 26 22 16 23 17 25 21 23 23 21 21 22 18 19 14 21 20 22 24 23 23 24 16 20 20 19 20 19 15 16   20
DECEMBER. 20 16 17 17 20 21 18 16 20 20 20 18 17 13 20 19 17 16 13 14 17 13 16 11 18 14 10 12 12 19 17 16

JANUARY..   20 19 15 21 22 22 22 14 19 15 21 21 16 18 21 19 21 24 22 20 21 20 18 19 19 23 16 18 20 20 20
FEBRUARY. 17 22 21 19 22 21 21 17 23 25 24 20 19 21 22 22 22 18 16 19 22 20 12 25 24 23 25 20     ~ 21
M4RCH.... 18 22 24 20 21 23 19 22 22 20 21 24 20 18 20 20 26 27 27 28 26 17 26 26 27 29 30 29 26 31 28 24

SEPTEMBER 25



GILA RIVER BASIN 

09473500 SAN PEDRO RIVER AT WINKELMAN, ARIZ. Continued

DAILY SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

OCTOBER NOVEMBER

I
2
3
4
S

6
T
8
9

10

11
12
13
I*
15

16
IT
13
19
20

21
22
23
24
25

26 
27
28
29
30
31

TOTAL

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
IT
IB
19
20

21
22
23
24
25

26
27
23
29
30
31

MEAN

0
0
0
1.0
1.0

.TO

.50

.40

.20

.10

.10

.10

.10

.10

.10

.10

.10

.10

.10
0

__
 
 
 
 

--
0
.10
.10
.10

5.10

MEAN 
DISCHARGE

53
39
34
30
20

18
16
15
18
25

21
21
23
32
3T

48
45
32
2T
25

21
23
23
23
23

21
19
19
19
16
18

MEAN 
CONCEN-

 
 
580
295

256
240
193
134
IT6

164
126
161
162
160

153
15B
141
105
 

--
 
 
 
 

-

_
104
150
122

MEAN 
MEAN CONCEN- MEAN

0
0
0
1.6
.BO

.48

.32

.21

.10

.05

.04

.03

.04

.04

.20 154 S.OB 13

.30 170

.40 225

.50 216
1.0 222

1.6 232
2.6 233
3.1 229
3.1 281
3.1 242

3.1 211
3.1 215
8.4 239

48 2650 S34
.04 103 2580 S87

.04 30 1150 9

.04

.04

.03
0

_
 
 
 
 

-

19 330 1
14 203
12 204
8.4 192

4.5 183
6.2 161
5.3 149
5.3 139
6.2 112

6.0 126

0 10 119
.03
.04
.03

10 98
2 105
 

.14 12

.24 11

.29 14

.60 14

.0 14

.6 14

.9 16

.3 14

.0 16

.8 16

.8 19

.4 17
16
16

15
14

.6 14

.6 16

.4 16

.2 19

.7 18

.1 19

.0 21

.9 23

.0 465

.2 97

.6 72

.4 63
59

MEAN 
CONCEN-

106
135
174
173
183

178
180
176
173
159

168
192
176
154
182

1 0
1 4

7
I 2
1 5

204
144
251
258
249

2420

965
193
168
189

4.00 33T.40   1386.85 1699

JANUARY

MEAN
CONCEN­ 
TRATION

124
132
123
140
138

94
123
97
99
T2

72
42
49

132
227

253
187
173
138
127

131
161
157
122
87

113
66

100
80
69
83

FEBRUARY

MEAN
MEAN CONCEN- MEAN

18 18 66 3.2 18
14
11
11

8 56 2
6 74 3
9 55 2

7.4 14 49 1

4.6 11 59 1
5.5
3.9
4.8
4.9

4.1
2.4
3.0

11
23

33
23
15
10
8.6

7.4
10
9,
7.
5.

6.
3.
5.
4.
3.0
4.0

8.4 74 1
7.2 77 1
5.3 51
5.3 67

7.2 53
9.6 64
1 63
2 54

.7 18

.2 19

.8 21

.8 19

.8 23

.7 37

.5 34

.73 37

.96 34

.0 34

.6 32

.9 32

.7 32
4 67 2.5 32

4 48
4 76 2
6 62 2
8 80 1

.8 32

.9 32

.7 30

.9 30
9 66 3.4 27

1 45 2.6 27
1 68 2
3 104 (
1 61 :

.8 25

.4 27

.4 25
9 44 2.2 27

2 70 2.3 27
1 50
4 57 i

 
   
 

.5 23

.2 18
14
11
12

HARCn

MEAN
CONCEN-

45
35
41
28
51

40
69

104
51
89

76
41
63
61
57

100
41
31
32
45

32
50
20
23
27

22
2B
47
42
23
46

(TONS) 

.7

.4

.2

.5

.9

.7

.a

.6

.5

.9

.3

.a
_ i
.6
.9

.3

.1

.7

.0

.3

,
.0

1
1
1

S 7570

253
38
28
30

1B097.3

2.
1.
2.
1.
2.

2.
6.
9.
5.
8.

7.
3.
5.
5.
4.

8.
3.
2.
2.
3.

2.
3.
1.
1.
2 -

1.
1.
2.
1 .
.

1.

TOTAL 804   284.3

S COMPUTED BY SUBDIVIDING DAY.



GILA RIVER BASIN 

09473500 SAN PEDRO RIVER AT WINKELMAN, ARIZ. Continued

DAILY SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

APRIL MAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
IB
19
20

21
2?
23
24
25

26
27
28
29
30

MEAN 
DISCHARGE

11
12
8.4
7.2
9.6

11
9.6

12
12
14

16
16
16
16
14

12
11
11
11
11

9.6
8.4
7.2
5.3
4.5

5.3
4.5
5.3
5.3
3.8

MEAN 
CONCEN- MEAN 
TRATION LOAD DISCHARGE

37 1.1
35 1.1
36 .b2
46 .89
24 .62 1

41 1.2 1
20 .i2 1
IB .56
24 .78
18 .68

47 2.0
71 3.1
42 1.8
31 1.3
27 1.0

32 1.0
24 .7
25 .7
31 .9
19 .«,

9 .2
15 .3
12 .2
16 .2
9 .1

12 .1
5 .0
9 .1

17 .2
45 .4

.8

.8

.1

.8

.6

.2
 2

.8

.8

.8

.8

.1

.1

.6

. 1

.6

.0

.3

.0

.30

.20

.10

0
 
 
 
 

MEAN 
CONCEN­ 
TRATION
(MG/L) 

22
17
34
41
53

56
49
42
30
36

46
22
33
22
30

23
14
27
19
15

11
22
47
26
31

--
 
 
 
 

MEAN
MEAN CONCEN- 

LOAD DISCHARGE TRATION 
(TONS) ICFS) (MG/L)

2.0

2.1 
1.6 
1.1
.58 
.60

.47 

.22 

.34 

.22 

.25

.19 

.10 

.15 

.08 

.34

D«Y

1
2
3
4
5

6
7
8 
9
10 

11
12 
13
14
15

16
17 
IB
19
20

21
22
23
24
25

26
27 
28

MEAN 
MEAN CQNCEN-

DISCHAR6E TR4TION 
(CFSI (MG/LI

_
   
   
  __
~

_
 

II ~~-

 

   
 

 

II
   

0

6.2 1780
33 4880
3.6 3720
0
0

0
281 57100 
143 48900

(TONS)

_
 
 
 
~

_
 

--

 

 
 

-

_
 
0

S102
S1440
S119

0
0

0
S 80200 
18900

59020

MEAN

(CFS)

125
21
6.2
4.7
13

59
12

415 
278

74 
86
316
216

42
37 
21
19
18

14
16
16
11
11

11
341 

289
7.2 

152

MEAN 
CONCEN-

(MG/L)

46800
5800
1640
1410
1660

23000
22300
83000 
67600

33400 
32000
80200
77300

32600
16800 
6800
4400
8500

6500
2350
1550
450
250

650
48000 

34900
28900 
67000

( TONS )

S21100
329
27
18

S72

S7410
723

S 98400 
53400

S8890 
S8750

S 68500
S51800

3700
1680 
385
226
413

246
102
67
13
7.4

19
S 53000 

S42000
562 

S 36400

MEAN

(CFS)

45
9.6

14
21
81

9.6
19

9.6
4.5 

17

34
12
43

30

8.4
3.8
1.6

1.0
.20

0
0
.50

.20
C 
0 
0
0

MEAN 
CONCEN-

IMG/L)

50800
24500
13100
15600
48200

27600
29200

9750
2600 

6980

49900
18200
20900

23100

23500
4420
1060

549
350
 
 
110

50

~

II

LOAD
(TONS)

6170
635
495

S2040
S 13800

715
S 2700

253 
32

1700

S4580
S 590
S6580

4280

533
45
4.

I.

0
0

 

.
0 
0 
0
0

6

5
19

15

03

S COMPUTED BY SUBDIVIDING DAY.



GILA RIVER BASIN 2! 

09473500 SAN PEDRO RIVER AT WINKELMAN, 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; S, SIEVE; 

V, 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- 

OATE TIME (°CI (CFSI (MG/LI (TONS/DAY).002 .00* .008 .016 .031 .062 .125 .250 .500 1.00 2.00 SIS

NOV 14, 1963 
DEC 27......

AUG 6......

AUG 15......

615 
140

615

19
in

39

53 358D

147 55800

512

22100

186000

58

55

52
34

75

68

67 
55

95

95

92 
78

99 
88

  100

98 
98

100 
97

99
100

100

__ _. - -

100

PWC
PWC

PWC

PWC 
PWC

PARTICLE-SIZE DISTRIBUTION OF SURFACE BED MATERIAL, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 
(METHODS OF ANALYSIS: H, HYDROMETER; 0, OPTICAL ANALYZER; S, SIEVE; V, VISUAL ACCUMULATION TUBE)

WATER NUMBER PARTICLE SIZE
TEM- OF METHOD 
PCRA- SAM- PERCENT FINER THAN THE SIZE (IN MILLIMETERS! INDICATED OF 
TURE PL ING DISCHARGE ANALY- 

TIME (°CI POINTS (CFSI .062 .125 .250 .500 1.00 2.00 4.00 8.00 16.0 32.0 64.0 SIS

DEC 19, 1969 1100
JUN 29...... 1600
StP 2S...... U30

31 53 70 82 89 100



GILA RIVER BASIN 

09474000 GILA RIVER AT KELVIN, ARIZ.

18 m
from

lies downstream from San Pedro River, 19 miles upstre

k station) 

} sec. 12, T.4 S

am from Ashurst-Hayden Dam, and 49
Coolidge Dam.

PERIOD OF RECORD.  Chemical analyses
Water 
Sedlme

EXTREMES
Diss 
Hard

Sedi

temperat

. 1968-
olved so 
ness: M

ures: December 1950

69:
lids: Maximum, 1,29

: Dec
to Se

0 mg/1

nc .
0 -11
1 -31

NO .
C -04
0 -15
I -30

DE .
C -05 
0-35
2 -23
2 -31

JA . 
0 -15
1 ...
1 -25
2 ...
2 -31

FE .
01-C2
C3-C9
n-2a

WAR.
Cl-31

APR.
01-30

MAY
01-31

JUNE
Cl-30

JULY
01-31

AUG.
01-31

SEPT.
01-30

TO. AVG.
TIME

TO. AVG.
TONS

PER DAY

MEAN

203
91

100
160
100

98 
355

1320
265

161
590
403
331
130

116
184
393

602

593

633

700

824

315

467

 

489

 

DIS­ 
SOLVED

(SI02) (f=E)

30
32 0

35
29
31

30 
31
23
28

27
30
22
28

28
27
27

28

28 30

29

27

33 10

32

31 10

30

30

39

CAL-

ICA)

96
128

122
103
136

120 
94
78

122

104
156

97
160

142
100

88

31

79

76

74

77

80

94

85

96

112

ember 1950 to Septe
ptember 1969.

Jan. 1-15; minimum 
; minimum, 248 mg/1

MAG- 
NE-

IMG) INA)

14
21 153

19
19
26

24 
20
13
24

23
27
34
33

32
28
22

15

17 154

'7

22

13 150

19

23 157

20

21

27

mber 1969.

, 559 mg/1 Dec. 
Dec. 26-28.

26-28.

Dec. 21, 22.
19.

miles dow

Dam.

nstream

SODIUM
PLUS

pa- pn-

134
12

151
135
170

169 
152

96
163

12 
104
193

30
207

210
175
157

155

6.2

150

169

6.4

161

7.2

_

 

 

190
206

200
192
217

226
202 
174
229

224
100
216

4
214

236
218
205

198

209

200

210

210

222

227

209

209

276

0
0

0
0
0

0

0
0

0 
10

0
0
0

0
0
0

0

0

0

0

0

0

0

0

0

0

199
317

285
233
357

299

140

293

512 
264
464
390
504

418
243
181

150

1*6

140

135

134

137

183

169

209

223

CHL3-

ICLI

160
194

176
158
190

192

112
186

224 
96

186
24

200

222
222
208

200

212

224

234

220

212

225

211

206

278



GILA RIVER BASIN 

09474000 GILA RIVER AT KELVIN, ARIZ. Continued

EXTREMES.  1968-69: Continued

Period of record: 
Dissolved solids: Maximum, 4,330mg/l Jan. 3, 1966; minimum, 294 mg/1 Sept. 24, 1954, Feb. 12, 1963. 
Hardness: Maximum, 2,610 mg/1 Jan. 3, 1966; minimum, 152 mg/1 Sept. 1-30, 1957.

Sediment concentrations: Maximum daily, 153,000 mg/1 July 30, 1961; minimum daily, 1 mg/1 
Sediment loads: Maximum daily, 740,000 tons Dec. 23, 1965; minimum daily, 0.01 ton on sev 

June and July 1961.

May 8, 1961. 
eral days during

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DIS- DIS­ 
SOLVED SOLVED DIS- DIS- NON- SODIUM SPECI- 
SOLIDS SOLIDS SOLVED SOLVED CAR- 40- FIC 

FLUO- (RESI- (SU1 OF SOLIDS SOLIDS HARD- BONATE SORP- COND-

D 

CC

NC
0 
0
1 

OF.
0

2

JA
0
i

2

FE 
0
0

MA 
0 

AP 
0 

MA 
0 

JU 
0 

JU 
0 

AU 
0 

SE 
0

HTD. 
TIM 

MTO. 
TON

-11   1. 150   728 .99 399 298 142 3.

-04   1. 170 -- 987 1.21 239 382 218 3.

160   121 .IS 1150 356 183 2. 
-25   . 2*0   1160 1.58 126D 502 325 3,

-31   2. 250 -- l?*0 1.69 *35 53* 358 3. 

-D2   1. 260   H70 1.59 366 485 291 4.

-28   1. 180   786 1.07 83* 310 142 3. 

-31   .9 180   727 .99 1180 26* 102 4.

E

Y

VG.   1.4 0 -- 777     296 12* *.C 

VG.   1.4 191   829 1.19   326 155 3 . <3

MHOS1 (UNITS! 

1170 8.0

1380 8.1

1480 8.1

921 7.9

1880 8.0 
1080 8.* 
1730 8.1 

806 5.3 
1810 8.0

1780 7.9 
1*80 8.0 
1310 8.0

1210 8.2

1250 8.1

1390 8.2 

1280 8.1 

13*0 8.1



GILA RIVER BASIN 

09474000 GILA RIVER AT KELVIN, ARIZ. Continued

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

DAY

2
3

5

6
7

9 
10

3
4

6 
7 
8

20

25

28 
29

31

DCT NDV DEC

1110 1380 1470

1120 1290 1440

122^   1250 
1'20 1260 1250

1490 llln 1220

IML, 1420 1190 
1500 1S70 1210 
1490 1590 1710

15°C 121"

145C l:>6t, 125'-!

1420   1750

JAN

1860

1990 
1810

1830

1080 
1470 
1650

1760

1810

1850

FEB MAR APR MAY

690 1250 1210 1240

470 1210 1230 1260

420 1210 1260 1280

380 1190 1250 1260

1230 1240 1230

1210   1260

JUN ML

1250 1270

1240 230

1250

1260 1270

1270

AUG

1300

1300 
1310

1210 
1180

1280 
1200

1310

1310

1080

1290

SEP

1280 
1310

1320 
1300

1330

1310 
1330

1430

1400 

1450

1450

1450

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

1 23.0
2 22. C
3 22.0
4 22.0
5 2 2 . 'J

6 22.0
7 23.0
8 22."
9 22.0

10 22.0

1
2 ?3.0
3
4 22.0
5 71 .0

t> 20.0

8 70.0
9 21.0
0 20.0

1 20. 1
2 20.0
3 20.0
4 20.0
''

7 20.0 
8 2 .1 . 0
9 20.0
J 20.0
1 20.0

19.0
19.0
19.0
la. o
18. 0

17.0
17.3
16.0

--
Id.O

16.3
15.0
 

13.0
12.0

14. C

3.P
2.0
2.0
1.0
l.C

1.0
1.0
2.0
7.0
3.0

3.0
1.0
C.ij
0.0
1.0

1.0

16.0 R.C
15.0 1 11 . 0
14.0 1.0

lo.O 7.0
16.0 7.3
16. r 9.0
I6.il lu.ri
15.0 15.0

14. 0 
13. ) 9.0
12.0 10.0
12.0 10.0

10.0

12.0
12.1
12.0
14.0
14.0

15.0
15.0
14.0
12.0
14.0

14.0
15.0
15.0
 

15.0

14.0

15.P
15.0
15.0

15.0
16.0
15. r
14.0
U.o

17.0 
14.0
U.O
12.0
13.0

13.0
10.0
10.0
11.0
14. J

 
13.0
14.0
12.0
14.0

12.0
12.0
12.0
12.:
12.0

12.0

12.0
10.0
10.0

10. j
10.0
10.0
12.0
 

14.0 
12.0
 
--
 

11.0
11.0
14.0
12.0
12. C

17.  
10. C
U.O
10.0
i ~ .0

11.0
--

10.0
9.0
9.0

12.0

13.0
14.0
15.0

14.0
11.0
13.0
12.0
12.0

15.0 
15. C
15.0
15.0
10.0

fc.O
6.0
4.0
5.0
4.0

14.0
13.0
14.0
15.0
15.0

14.0
15.0
17.P
lfc.0
15.0

16.0

16.0
17.0
lb.0

19. C
1P.O
19. u
18.0
17. C

16. C 
17.0
17. C
19. C
 

19.0
1R.O
18.0
15. n
13.0

14.0
17.0
18.0
20.0
20.0

22.0
--

22.0
?0.0
20.0

20.0

20.0
20.0
20.0

19.0
20.0
20.0
20.0
20.0

20.0 
20.0
21.0
20."

20.0

70.0
20.0
70.0
70.0
7 l.C.

21.0
20. C
27.0
27.0
21.0

70.0
20.0
20. C

--
20.0

20. C

21.0
--

21.0

21.0
21.0
?!.-

77.0
71.0

22. C 
27.0
22.0
23.0

--

24. j 30. 27
24.0 79. " 25
7J.3 iO.O 25

50. 0 27
74.0 30.7 25

24.0 30. 1 25
23.0 3C.~ 26
25.0 31. ' 26
25.0 H1.0 28
78.0 50. ) 26

.D

.0

.0

.0

. T

.0

.0

.U

27.0 29.0 25.0
2B.O 79.0 24
29.0 29. r 24
3P.O 79.0 26
30.0 30.0 74

28.0 30.0 24
29.0 iO.O 25 
27. r 30. ] 2b
2R.O 31.0 25
28.0   26

28.0 3U.O 25
28.0 30.3 25
29.0 23.0 75
30.0 '9.0 75
30.0 '5.0 25

3C.O 27. 'J 26 
29.3 25.0 78
29.0 75.0 26
31. J 25.0 26
30.0 26.0

. 0

. J

.n

.0

.'o

.0

.0

.0

. n

.0

.0

 



GILA RIVER BASIN

09474000

DAILY SUSPENDED SEDIMENT, WATER

1
2
3
^
5

6
7
B
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TAL

1
2
3
^
5

6
7
8
9

10

1
2
3
4
5

6
7
8
9
0

1
2
3
^
5

6
7
8
9
0
1

MEAN 
DISCHARGE

268
249
251
249

223

176
176
166
162
162

155
110
105
101
99

95
93
91
91
93

87
B7
85
85
85

86
84
86
86
88
88

4062

MEAN
DISCHARGE

101
78
80
79
74

77
84
60
80
78

79
76
73

12B
1250

590
318
223
189
245

270
1440
371
294
276

331
189
141
117
104
97

OCTOBER

MEAN
CONCEN­ 

TRATION

140
145
95

124
98

62
62
75
65
46

39
23
18
14
22

22
13
15
5

22

10
26
29
32
25

16
23
65
16
14
50

(TONS) 

101
97
64
83
59

29
29
34
28
20

16
6.
5.
3.
5.

5.
3.
3.
1.
5 -

2.
6.
6.
7.
5.

3.
5.

15
3.
3.

12

M

3
L

AN

FS) 

90
00
00
10
28

38
42
46
48
55

58
58
62
00
28

78
42
14
08
00

94
90
88
87
87

86
82
84
79
Bl
 

YEAR OCTOBER

NOVEMBER

MEAN
CONCEN-

(MG/L) 

13B
77
84
54
77

54
65
31
75

123

25
99

265
205
1100

775
210
95
80

143

66
48
75
B4

242

70
51
68
65
55
 

671.5 3663

JANUARY

MEAN
CONCEN­
TRATION

110
72
65
64
52

21
16
50
34
72

29
24
39
59

108

521
371
115
52

300

71
4 7
1 3

9
3

7
2
2
6
0
5

LOAD

30
15
14
14
10

MEAN
DISCHARGE

93

4.3
3.(

11
7.:

15

6.2
4.'
7."

20
378

830
318
69
26

233

52
2400
193
79
39

71
21
12
11
8.'

17

39
3
8
0

8
3
2
1
1

8
9
2
4
4

B
8
1

92
43

78
78
06
14
82

58
50
50
 

»
 

FEBRUARY

MEAN
CONCEN­
TRATION

22
321
318
173
243

215
329
209
133
155

342
319
249
219
215

211
199
207
404
378

400
442
377
294
244

2B7
256
247
 
 
 

1968 TO

(TONS) 

34
21
23
16
26

20
25
12
30
51

11
42
116
111
745

372
BO
29
23
39

17
12
18
20
57

16
11
15
14
12
 

2018

LOAD

5.5
122
131
74

112

103
171
114
83
97

254
266
216
197
194

193
182
190
42B
452

516
570
515
408
318

355
311
300
 
 
 

SEPTEMBER

MEAN

(CFS) 

89
99
99

102
102

137
197
226
233
251

318
338
341
344
368

403
414
407
403
418

486
466
478
458
410

1450
1920
587
375
276
144

12339

MEAN

1969

DECEMBER

MEAN
CONCEN-

(MG/L) (TONS) 

61 15
96
90
133
226

26
24
37
62

369 136
417 2
268
224
194

241
301
254
121
179

188
157
127
162
144

175
141
171
160
87

1380 11
3750 21
1020 1
255
141
101

22
64
41
31

07
75
34
12
78

04
75
0
6
2

0
7
1
8
6

0
0
0
8
5
9

39495

MARCH

MEAN
CDNCEN-

DISCHARGE TRAT10N LOAD

450
446
446
446
454

478
506
494
562
594

679
694
670
65B
662

666
670
666
666
670

674
678
694
698
65B

614
606
610
618
622
626

256 311
243 2
124 1
219 2

92
49
64

282 346

179 231
287 3
411 5
523 7

92
4B
94

562 901

63B 1180
563 10
490 B
440 7

50
86
82

470 840

485 872
409 7
416 7
366 6

40
48
58

361 653

393 715
280 5
325 6
278 5
275 4

13
09
24
B8

267 443
280 4
238 3
216 3
262 4

58
92
60
40

312 527



GILA RIVER BASIN

09474000 GILA RIVER AT KELVIN, ARIZ. Continued 

DAILY SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

MEAN 
DISCHARGE 

ICFSI

67* 
678 
678 
658 
658

658 
658 
658 
600
570

580
570
570
570
570

570
570
560
550
550

550
5*0
5*0
540
540

560
580
600
600
600
--

17800

MEAN
DISCHARGE 

ICFSI

734
722
71*
710
698

734
738 
738
738

738
780
780
780
780

830
810 
830
820
835

825
830

1050
925
910

875
960
1010
915
1090
9*5

255*2

DISCHARGE
_OAO FOR Y

MEAN 
CONCEN­ 
TRATION
IMG/LI

317 
309 
161 
167 
333

225 
339 
343 
32*
17*

260
168
212
264
305

253
253
225
183
151

72
113
155
124
82

162
1D9
186
111
52
 

-

JULY

MTAN
CONCEN-
TRAT ION 
IMG/LI

150
203
139
105
106 

120
16L

153
223

245
229
203
172
258

244
206 
1120
750
409

350
410
1090
*89
360

389
12200
11900
3020

22600
5990

-

FOR YEAR
EAR (TONS

LOAD 
ITONSI

577 
566 
295 
297 
592

400 
602 
609 
525
268

407
258
326
437
469

389
389
340
272
224

107
165
226
181
120

245
171
301
180
84
 

10022

297
396
267
201
200 

226
319

305
444

488
482
428
362
5*3

5*7
455 

2560
1660
922

780
917

3160
1220
884

919
38600
32500
7800

68300
15300

181779

ICFS-OAYSI
1

MEAN 
DISCHARGE 

ICFSI

flO 
610 
626 
650 
666

674 
674 
674
638
618

614
602
586
582
590

602
602
618
630
642

642
642
646
646
646

65*
65*
654
650
642
634

19618

ME«N

ICFSI

920
885
860
860
831

870

988
970

825
790
775
830
880

730
722 
710
710
710

710
730
730
734
726

730
878
824
961
722
762

25258

MEAN 
CONCEN­ 
TRATION 
IMG/LI

92 
187 
233 
251 
249

160 
10* 
127 
118
128

180
117
118
las
251

241
139
211
256
231

223
259
202
165
192

225
213
18P
162
162
87

 

AUGUST

MEAN
CONCEN-

IMG/LI

1530
735
589
485
729

610 
6*5

19200
14600

5000
1500
2150
16100
17600

2450
1250
800
455
399

4*0
499
375
299
395

365
15800
16100
16600
6250
4350

-

LOAD 
ITONSI

152 
308 
394
440 
448

291 
189 
231 
2D3
214

298
190
187
297
*OD

392
226
332
435
400

386
4*9
352
2BB
335

397
376
332
284
281
149

9676

LOAD 
ITONSI

3800
1760
1370
1130
1640

1410 
1520

53100
38200

11100
3200
4500

36100
41900

4830
2440 
1530
872
765

8*3
984
739
592
774

719
41700
36200
*7100
12200
8950

44D76B

MEAN 
DISCHARGE 

ICFSI

638 
634 
646 
658 
654

662 
662 
69',
69*
69D

686
686
686
682
686

686
706
722
730
742

738
738
738
738
738

7*6
T34
734
730
730
 

21008

MFAN
DISCHARGE 

ICFSI

734
694
694
694
706

670
69* 
678
654

646
892
626
558
534

466
410

312
262

228
218
21*
209
206

204
197
195
193
191
"

13997

MEAN 
CONCEN­ 
TRATION 
IMG/LI

111
102 
90 
187 
181

192 
160 
174 
178
140

152
148
1*9
130
168

252
235
137
140
196

202
181
112
169
223

226
201
183
190
188
 

 

SEPTEMBER

MEAN
CONCEN-
TRAF ION 
IMG/LI

5400
2850
1000
525

9DOO

980
1950 
1210
435

400
20300
11000
2000
7280

3110
21200

768
391

234
243
311
185
200

189
128
119
1D3
73
 

-

LOAD 
ITONSI

191 
174 
157 
332 
320

343 
286 
326 
334
261

28?
274
276
239
311

467
*8
67
76
93

02
61
23
37
44

55
98
63
74
70
 

9684

LOAD
ITDNSI

10700
5340
1870
984

17200

1770
3650 
2220
768

698
52100
18600
3020

1D5DO

3910
23400

6*7
276

144
1*3
180
104
111

104
68
63
5*
38

171922

178557

895939.*



GILA RIVER BASIN 263 

09474000 GILA RIVER AT KELVIN, ARIZ. Continued

PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(METHODS OF ANALYSIS: Bi BOTTOM WITHDRAWAL TUBE! C, CHEMICALLY DISPERSED; N, IN NATIVE WATER I Pi PIPET; S, SIEVE! 

V, VISUAL ACCUMULATION TUBE; W, IN DISTILLED WATER)

WATER PARTICLE SIZE
TEM- SUSPENDED METHOD
PtRA- CONCEN- SEDIMENT PERCENT FINER THAN THE SUE (IN MILLIMETERS) INDICATED OF
TURE DISCHARGE TRATION DISCHARGE ANALY-

HUG R......
AUG ?7......

(METHODS

FEB 11, 1969
JUN 26......

900
900

31
27

OF ANALYSIS:

1200
1300

HATER
TEM­
PERA­
TURE

1*
22

1110 42800 128000 55 65   92
870 26«00 62000 <.8 60   85

H, HYDROMETER! 0, OPTICAL ANALYZER! S, SIEVE:

NUMBER PART
OF

SAM- PERCENT FINER THAN THE S
PLING DISCHARGE

  99 100         VPWC
99 100         VPWC

V, VISUAL ACCUMULATION TUBE)

CLE SIZE
METHOD

ZE (IN MILLIMETERS! INDICATED OF
ANALY-



264 GILA RIVER BASIN

09502000 SALT RIVER BELOW STEffART MOUNTAIN DAM, ARIZ. 
(Irrigation network station)

LOCATION. Lat 33°33'59", long 111°32 I 08", in sec.33, T.3 N. , R. 8 E. (unsurveyed), Maricopa County, at Ste 
Mountain Dam, 3.5 miles upstream from gaging station and 9.5 miles upstream from Verde River.

DRAINAGE AREA. 6,232 sq mi, at gaging sta

PERIOD OF RECORD. Chemical analyses: December 195O to September 1969. 
Water temperatures: December 1950 to September 1969.

EXTREMES.  1968-69:
Dissolved solids: Maximum, 544 mg/1 Nov. 1-30; minimum, 5O8 mg/1 Apr. 1-30.
Hardness: Maximum, 20O mg/1 June 1-3O; minimum, 162 mg/1 Mar. 1-31, Apr. 1-3O.
Specific conductance: Maximum daily, 995 micromhos Dec. 10; minimum daily, 894 micromhos Apr. 13.
Water temperatures: Maximum, 29.0°C Sept. 11, 12; minimum, 11.0°C on many days during January and February.

Period of record:
Dissolved solids: Maximum, 1,300 mg/1 Aug. 21-28, 1951; minimum, 361 mg/1 Mar. 21-31, 1953.
Hardness: Maximum, 270 mg/1 Nov. 1-30, 1956; minimum, 121 mg/1 Dec. 22-23, 1967.
Specific conductance: Maximum daily, 2,490 micromhos Aug. 20, 1951; minimum daily (1950-64, 1965-68),

620 micromhos Mar. 28, 1953. 
Water temperatures: Maximum, 29.0°C Aug. 24, 26, 27, 1951, Sept. 11, 12, 1969; minimum, 9.5°C Feb. 14, 1951.

REMARKS. No inflow between sampling point and gaging station except during periods of heavy local rains.

DIS-

DIS- SILICA IRON 
CHARGE (SI02I (FEI

OCT. 
01-31 92* 20 

NOV. 
01-30 *23 18 

DEC. 
01-31 799 16 

JAN. 
01-31 188 18 

FEB. 
01-28 *75 18 

MAR. 
01-31 611 19 

APR. 
01-30 1388 19 20 

MAY 
01-31 21*7 18 

JUNE 
01-30 2269 IB 

JULY 
01-31 1129 20 0 

AUG. 
01-31 205 21 

SEPT.
01-30 1310 20

WTD. AVG.   19
TIME

WTD. AVt. 990 19
TUNS

PER DAY   50

FLUO-
RIOE NITRATE BORON
(Fl (N03I (B)

oc

NJ

LIE

JA

Ft

MA
0

AP

MA
0

JU

JU

AU

SE
0

TUN

.^ 8

-31   .7 120

-31   .5 130
E

r

T.
-30   1.2 120

PER DAY   2.2 0

SODIUM 
PLUS 

MAG- PO- PO-

CIUM SIUM SODIUM SIUM SIUM 
(CAI (MGI (NA) (Kl (NAtKI

50 9.7     129 

53 12     131 

48 13     13* 

*9 12     132 

53 9.7     130 

53 7.3     125 

54 6.7 120 *.3 

56 10     129 

49 19     120 

50 9.5 123 *.* 

50 9.5     125

52 9.4     125

52 11     127

51 11     128

138 30     320

DIS- OIS-

SDLIOS SOLIDS SOLVED SOLVED
(RESI- (SUM OF SOLIDS SOLIDS HARD-
DUE AT CONSTI- (TONS (TONS NESS
180°CI TUENISI PER PER (CA.MGI

512 .70 845 162

541 .74 31*0 182

519 .71 1840 168

1*10

BONATE BONATE SULfATE 
(HC03I (C03) (S04I

1*9 0 *7 

159 0 49 

160 0 50 

152 C 49 

154 0 49 

152 0 51 

152 0 48 

153 C *8 

158 0 *9 

152 C 50 

152 0 *8

152 0 48

154 0 *9

15* 0 49

*11 0 130

CAR- AD- f=IC
BONATE SORP- CONO-
HARD- TION UCTANCE
NESS RATIC (MICRO-

37 4.3 912

56 4.2 956

*3 *.2 937

 

RIDE 
(CD

194 

200 

198 

200 

19t 

181 

180 

204 

198 

186 

184

188

194

193

517

PH

6.1

7.9

7.8

 



GILA RIVER BASIN 

09502000 SALT RIVER BELOW STEWART MOUNTAIN DAM, ARIZ. Continued

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

950 937 911 915

950 932 917 918

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

17." 

18.0 
18.0 
1S.O
iu.0

17.0 
17.0 
17.0 
17. J

17.0
17.0
17.0
1 7.0
17.0
17. 0

17.*

19.0
19.0
I'l.O

22.L 

22.- 

19.1



GJLA RIVER BASIN

09508300 WET BOTTOM CREEK NEAR CHILDS, ARIZ. 
(Hydrologic bench-mark station)

DRAINAGE AREA.  37 sq mi, approximately. 

PERIOD OF RECORD.  Chemical analyses: August 1968 to September 1969.

DATE 
AUG. 
21... 

SEPT. 
16. ..

DATE 
AUG. 
21. . .

SFPT.
16. . . 

DATE
UCT.
la. ..

MUV.
u. ..

DEC.
It. ..

JAN. 
21. .. 

FEU. 
20. .. 

MAR. 
Id. .. 

APK. 
22... 

MAY 
LU. .. 

JJNE 
25. .. 

JULY 
17. .. 

AUto. 
18. .. 

SEPT. 
10. ..

UATt 
UCT. 
15. ..

NUV.

DcC. 
12. .. 

JAN. 
.il. .. 

FEB. 
20. .. 

MAK. 
IB... 

APK. 
a. .. 

MAY
15...

JUNE 
26. .. 

JULY 
17...

AUG. 
18. .. 

SEPT. 
10. ..

DATE

NOV IB... 
DEC 12...

TIME 

105T 

I 3 3 j

(CLI

4.8 

1.6

TIME

1000 

1130 

1230 

11*0 

1330 

12*0 

0930 

1100

IOJO 

0930

CHLO- 
KIUE 
(CLI

U 

11 

9.7 

1.9 

2.0 

2.2 

5.4 

7.4

lo 

TIME

... 1120

CHEMICAL ANALYSES, IN MILLIGRAMS PER LITER, AUGUST TO SEPTEMBER 1968

DIS- HAG- P'J- 
SuLVED CAL- ME- T4S- RICAR- CAR- 

TEMPER- TIS- SILICA I "(ON CIUM SUM SODIUM SIUM flONATE BONATE SULFATE 
ATURE CHARGE (51(12! (FEI TA| ( M5 1 (NA| IKI JHC13I (COS) I 504 1

25 .5? 1C 1C ?4 5.3 1* 1.5 11" C °-2

,t . C 5 31 31 37 9.1 20 1.6 193 C 3.0 
DIJ- SPECI-

SilLVFD N1N- S30IIN F I C 
SOLIDS CAR- AU- COND-

( F | IN T3| (pri<,| |m 1«;«CI (CA.MC.I NESS RATIO MH'IS 1 COLOR 

1.2 .1 1.: ^°' 150 rt<t l. .7 217 7.7 5 

1.3 .2 .C5 2 r 204 130 0 . a 323 B.C 3

OIS- MAG- PO- 
SOLVED CAL- NE- TAS- BICAR- CAR-

ATURE CHARGE ISIU2I (FEI ICAI (MGI (NAI 1 K» IHCQ31 (C03I (SC4»

19 .12 29 20 44 7.3 22 1.4 202 C 5.6 

13 .34 31 30 42 6.3 26 1.2 2C9 0 7.0 

10 .36 31 0 40 7.8 25 1.2 200 0 6.0 

11 16 17 60 9.0 1.1 5.2 .7 28 0 9.6 

8 36 14 30 7.0 1.3 3.1 .5 21 0 9.2 

U 26 14 50 6.5 1.5 3.2 .5 21 0 8.B 

17 .32 27 0 25 5.2 11 1.0 114 0 10 

16 .13 26 10 32 6.8 14 1.2 149 2 6.6

28 .18 36 80 44 11 27 1.7 230 4 3.6

26 .10 31 10 42 12 28 2.3 242 0 .0 
DIS­ 

SOLVED NQN- SODIUM SPECI- 
SCLIDS CAR- AD- FIC CCLCR 

PLUG- PHOS- IRESI- HARD- BDNATE SORP- CQND- (PLATI- 
KIOE NITRATE PHATE BORON DUE AT NESS HARD- T I DN UCTANCE PH INUK- 
(F> IN03I (PD4I (Bl 180°CI ( CA , MG » NESS RATIO (MICRO- C06ALT

1'* -I .25 BO 212 1^0 0 .6 351 8.0 3

2.0 .0 .04 60 236 132 0 .9 355 6.0 3 

 6 .1 .12 40 76 27 4 .4 78 7.1 25 

 *  ! .02 30 61 23 6 .3 64 7.2 15 

.4 .2 .03 30 62 22 5 .3 64 7.3 30 

1-C .1 .01 60 139 64 0 .5 216 6.1 30 

1.1 -0 .00 90 167 108 0 .6 273 6.3 3

1.6 .0 .05 7C 221 170 0 .9 401 6.4 5 

  " -0 .04 70 242 154 0 1.0 391 8.2 3 

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENTS, AUGUST 1968 TO SEPTEMBER 1969

WATER HATER 
TEM- SUSPENDED TEM- SUSPENDED 
PERA- CONCEN- SEDIMENT PERA- CONCEN- SEDIMENT 
TURE DISCHARGE TRATION DISCHARGE TURE DISCHARGE TRATION DISCHARGE 
(od (CFSI (MG/L) (TONS/DAY) DATE TIME I»C] (CFSI (MG/LI (TONS/DAY)

24 .06 9 0 MAR 16...... 1230 11 26 3 .21

13 .34 3 0 AUG 16...... 1030 26 .16 0 0 
10 .36 4 0 SEP 10...... 0930 26 .10 4 0

T LESS THAN 0.05 TON.



GILA RIVER BASIN

09510000 VERDE RIVER BELOW BARTLETT DAM, ARIZ. 
(Irrigation network station)

LOCATION. Lat 33°49'05", long 111°37'53", in sec.33, T.6 N., R.7 E. (unsurveyed), Maricopa County, at Bartlett

of Cave Creek. 

DRAINAGE AREA. 6,188 sq ma (at gaging station).

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

EXTREMES.  1968-69:
Dissolved solids: Maximum, 375 rag/1 Nov. 1-30; minimum, 196 mg/1 July 1-31. 
Hardness: Maximum, 240 mg/1 Dec. 1-31, Jan. 1-31; minimum, 136 mg/1 July 1-31.

Water temperatures: Maximum, 30.0°C Aug. 28, 29, 30, Sept/5; minimum, B.O°C Jan. 2, 3, Feb. 11.

Period of record:
Dissolved solids: Maximum, 550 mg/1 Dec. 18-21, 1956; minimum, 152 mg/1 May 1-31, 1965. 
Hardness: Maximum, 413 mg/1 Dec. 18-21, 1956; minimum, 102 mg/1 May 1-31, 1965.

MEAN
OIS- SILICA 

CHARGE (SI02I

DIS­ 

SOLVED
IRON 
It-El

CAL­ 
CIUM 
(CA)

MAG-
NE- 

SIUK 
IMGI

PO-

SODIUM SI UN 
INA) IK)

g. 14, 1951; minimum, 5.0°C

SODIUM 
PLUS 
PO-

SIUN BONATE

UCT. '
01-31 164 21 30 43 26 32 3.9   240

0
Jtl
0

JAI\
0

-30 78 23

-31 39 20
.
-31 70 21

 

 

 

45

46

48

28

30

29

 

 

 

49

36

33

256

268

274
FtU.

MAR.
Ol-li 110 20 
Ib-^U 206 20

29-J1 246 17
APR
01
11

MA*
01

Juf,
01

JUL
01

AUb
01
14

SEP
01

rtTG. A
1 I Ml

TUNS

-10 204 20
-30 30 16

-31 213 17
E
-30 403 19
V
-31 1290 21

-13 1883 20
-31 1956 20
T.
-30 92 23
Vb.   20

 

70

 

 

20

--
--

 
 

PtK JAV   31

FLUU-
RILJfc NITRATE 

{ hi IN03)
BORON 
IBI

44 
40
35

40
39

34

34

38

46
47

46
41

65

DIS-
SULvtD
SOLIDS
IRES)-
DUE AT 
180° C(

2B
23 
16

13
12

16

16

10

8.0
17

24
16

21

26

DIS­
SOLVED
SOLIDS
(SUM OF
CONSTI­ 

TUENTS)

 

II II

 

15 2.3

 

 

13 I .9

 
 

 
 

 

OIS- DIS­
SOLVED SOLVED
SOLIDS SOLIDS
ITONS ITONS

24

15

19
--

17

14

 

16
24

27
 

 

HARD­
NESS

ULT.
0

Nu
-31 .4 .3
.

01-30   .3

01-31   .2
JA
0

FE
0

MA
0
It
i

AP
&
1

MA
0

JU
0

JU
0

AU
0
1

st
0

HTU.
MM

MTU.
FUN

PtR L

<J.
-31 -- .2

1.
-tl   .3

-15   .2
-^b   .4
-31   .6
.
-10   .8
-30 .4 .7

-31 -- .6
fc
-30   .7
V
-31 .1 l.l

-13   .4
-31   .4
T.
-30   1.3
VU.   .6

Vb.   .5

A*   .9

210

210

210

210

190

180
160
120

110
100

80

110

100
140

200
0

161

0

316

--

_

 

 

~-
 
 

--

211

 

 

--
 

 
--

 

 

329

375

353

346

337

305
256
210

224
209

210

207

210
271

308
242

283

380

.43 140

.51 79.0

.48 37.2

.47 65.4

.46 96.4

.41 908

.35 143C

.29 1400

.30 1240

.29 173

.29 121

.28 225

.29 1070

.37 1430

.42 76.5
 

.38

 

214

227

240

240

231

226
196
155

152
148

150

149

136

148
188

212
171

194

 

246

173

174
168

174

164

168

180
200

210
194

217

304

NON-
CAR­

BONATE
HARU-

18

17

20

15

14

14
15
13

9
10

7

a

0

0
11

20

8

12

 

BONATE

0

12

0

0

6

0

0
0

0

4

0

0
8

12
3

3

4

SODIUM
AD­

SORP­
TION

.9

1.4

1.0

.9

1.0

.7

.5

.5

.7

.5

.6

.5

.5

.6

.8

.8

.6

.8

 

SULFATE

63

68

71

67

54

34

34
30

29

27

22

23
45

62
36

49

56

SPECI­
FIC

COND­
UCTANCE

HHOSI

530

565

591

585

567

545
476
364

361
347

342

334

310

341
449

529

405

467

 

1965.
1952.

RIDE 
(CLI

21

23

ia

13

16

7.2
11
6.8

11
10

1C

11

6.2

7.2
11

9.0
9.6

13

15

PH

(UNITS)

8.2

a. 4

8.0

8.2

8.2

8.4
a. 3
B.O

8.0
a.o

8.1

8.3

8 1

8.2
8.5

8.5

8.2

a. 2

 



GILA RIVER BASIN 

09510000 VERDE RIVER BELOW BARTLETT DAM, ARIZ. Continued

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

515 

51*



GILA RIVER BASIN 

09510000 VERDE RIVER BELOW BARTLETT DAM, ARIZ. Continued

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

12.0 
10.0 
10.0 
12.1) 
13.u

9.0 
9.0 

11 .3

12. j 
12.0 
10.0

12.C

12.0 
12.G 
12.0 
12.C 
12.0

i:.c 12.0
1 >.C 11.0
1 n. o H.o
1C.O 12.j
12.0 12.0

12.0 13." 
12.0
12. 13.0
13.C 12.0
i?.:. 12.?

12.0 I'-.O
12.C 12.0
1 3. C 1 ?. C
13. <
13.0 13.0
13.:

29. .

27.7 
27.. 
27. 
27. C 
27. "

12.6



GILA RIVER BASIN 

09518000 GILA RIVER ABOVE DIVERSIONS, AT GILLESPIE DAM, ARIZ.

OCATION (revis 
prise Canal 
and 8 miles

tAINAGE AREA.- 

:ii 1OD OF RECOR

ed).  Lat

-49,650 sq 

D.   Chemic

STREMES.   1950-69: 
Dissolved solids: Ma 
Hardness: Maximum, 2

Dee. 28,

(1950-65) 

MARKS.   Sampl

MEAN 
DIS­ 

CHARGE

T. 
1-18 23 
9-22 12

R. 
i-12 28 
3. . . 34 
R. 
3... 22 
5. .. 23 
7... 20

9-16 36 
7-26 24 
9-30 26
y
4... 20
NE
o. .. la
LY 
3. .. 12 
5... 21
G. 
6. .. 9.3 
PT.
1. .. 16

NITRATE 
(N03I

-18 65
-22 53 
-31 51

-12 59 
... 66

... 47 

... 40
40

-16 56 
-29 53 
-30 57

... 41 

... 46

39 
... 47

... 39
r.

1967.

, 2.0°C Ja

SIL ICA 
1 S 1021

26 
27 
27

26 
23

22 
23 
22

31 
31
26

35 

30

25 

32 

26

TOTAL 
NITRO­ 

GEN

15

15 

12

13

12 

14 

9.2

10 

3.9

33°13'36 M ,

01 from Has 

al analyse

long 112°46'17",

sayampa 

s: Dece

ximum, 7,720 mg/1 
,220 mg/1 July 1-1

n. 1, 1951.

CAL­ 

CIUM 
(CA1

280 
305 
2BO

2HO 
265

385 
345 
365

290 
190 
360

340 

298

250 

160 

265

PHOS­ 

PHATE 
(P04 1

3.5

4.1 

1. 1

1.2

l.A 

1.4 

.97

1.2 

1.1

MAG- 
NF- 

SIUM 
1 MGI

112
126
115

117
104

177

16P

113
62 

146

144 

140

101

49 

85

HURON 
1 HI

2900 
?500

33DO 
2600

3400

2900 
2100 
3400

3700 

420P

3800 
2700

2203

River, 

mber 1950

Dec. 1-31, 
8, 1966; m

STDIUM 
IN A)

638

01S- 
SULVEO 
SULIDS 

(SUM OF 
CONSTI­ 
TUENTS 1

39,10

4240 
3610

5030

 .020 
2630 
4990

4910 

4730

5050 
3550

3280

in SW^NEj sec. 28 , T.2 S. ,

to September 1969.

19ii2 ; minimum, 144 mg/1 
inimuiii, MO mg/1 Dec. 26-2

PD-

SIUM 
1 Kl

7.7 

14

DIS- 
SClLVtO 
SOL IOS 
ITONS

5.41

5.77 
4.91

6.84

5.47 
3.faO 
6.79

6.68 

6.43

7.14 
4.83

4.46

SODIUM 
PLUS
PO­ 
TAS­ 
SIUM 

(NA»K 1

953 
1120
It 9

1060 
B64

1430 
1250 
1320

971 

12DO 

1190 

1170

871 

581 

781

DIS­ 
SOLVED 
S OL I D S 
ITONS

172

321 
331

312

391 
17? 
350

265 

230

170 
201

142

' '

riONATE 
IHC03)

286 
?92 
296

25" 
262

34? 
321

286 
23d 
'31

293 

?30

167
236

lilt- 

253

HARD- 
NFSS

1160

1170

1 )90

1690 
1430 
1570

1190 
730 

1500

1440 

1320

1320 
1040

1010

R.5 W. ,

Dec. 26-2 
8, 1967.

CAR­ 
BONATE 
ICOJ)

0 
0
0

0 
0

0
0

0 
0 
0

0

0

0 
0

1

5

NI1N-

BO'W TF 
HADil-

(Mii/l 1 

926

936

875

1410 
1170 
1320

955 
541 

1230

1200 

1130 

1180

794

Maricopa Cc

8, 1967.

'

passing Gl

SULFATE 
I S04I

1000 
1170
1000

1110
900

1540 
1 300

1060 
648 

1290

1260 

1280

1340
860

528

905

SODIUM 
AD­ 

SORP­ 
TION

12

12

11

15 
14 
14

12 
13 
14

14 

14

15 
12

1 1

unty, Enter-

CHLO- FLUO-
MDE RIDE 
(CD IF)

1 350 
1570 
1390

1460 
1250

2040 
1770

1^60 
980 4.3 

1740

1730 

1630

1820 2.6 
1280

800 

1150

SPECI­ 
FIC 

CONO- 
ICTANCE PH

MHOS) (UNITS1 

6 06 0 7.8

6200 7.8

5590 8.0

8700 8.0 
7580 8.1 
8530 7.8

6090 8.1 
4150 a. 2 
7520 7.9

7400 7.8 

7100 7.9

7780 7.2 
5590 7.5

5160 8.3



GILA RIVER BASIN 

09520700 GILA RIVER NEAR HOOTH, NEAR YUHA, ARIZ.

from mouth and 5 miles east o 

[NAGE AREA.  58,000 sq mi, app 

[OD OF RECORD.  Chemical analy

DIS­ 
CHARGE 

DATE (CFSI 
OCT., 1968

21..
NOV.

18.. 
DEC. 
02.. 
16.. 
30.. 

JAN., 
13.. 
27.. 

FE8. 
10.. 
24.. 

MAR. 
10.. 
26.. 
APR. 
09.. 

MAY 
07.. 
21.. 

JUNE 
06.. 
26.. 

JULY 
10.. 
23.. 

AUG. 
06.. 
22.. 
SEP. 
03.. 
19..

OCT., 
07... 
21... 

NOV.

18... 
DEC.

JAN.i 
13... 
27... 

FEB. 
10... 
24... 

MAR. 
10... 
26... 

APR.

MAY 
07... 
21... 

JUNE

JULY 
10...

AUG.

SEP.

19...

 

*1969

CHLO­ 
RIDE

1968 
655 
658

515

1969

555 

415

795 
875

565 
495

755

f Yuma. 

roximately 

ses: Octo

SILICA 
ISI02I 
IMG/LI

 

22

24

16 

20

20 

18

22 

20 

20

DIS­ 
SOLVED 
SOLIDS 
(SUM OF 
CONST 1-

1770

2450

1880

1980

ber 1968

CIUM 
ICAI 

IMG/LI

166

146

142 
150 
150

182 
158

132 
182

166 
190

191

158 
129

166 
170

198 
178

170 
188

178 
158

DIS­ 
SOLVED 
SOLIOS 
(TONS

2.41

3.33

2.56

to Septe

 UG-

SIUM 
(MGI 

IMG/LI

67

52

58 
61 
72

84 
65

49 
82

70 
84

79

53 
55

68 
76

87 
65

82 
85

87 
65

HARD­ 
NESS

580

820

610

mber 1969.

SODIUH 
PLUS 
PO-

SIUM 
(NA+KI 
(XG/LI

 

401

539 

323

487

568 

436

445 

591 

536

NON- 
CAR­ 

BONATE
HARD-

386

578

390

BONATE 
(HC03I 
(MG/LI

288
280

28B 
236

260 
272 
280

296 
276

232 
292

208 
296

296

268 
248

268 
276

292
280

290 
296

264
280

SODIUM 
AD­ 

SORP­ 
TION

 

8.3

8.7 

7.7

T.3

 

RONATE 
IC03I 
IMG/LI

SPECI­ 
FIC 

COND­ 
UCTANCE

MHDSI

295D

3600 

4060

4090 

4180 

30TO

3220

4000

SULFATE 
IS04I 
IMG/LI

530 

540 

4BD

490 

440 

450

510 

520

540 

500 

450

PH 

( UN I T S 1

7.6 
7.6

7.6 
7.7

7.7 

7^8

7.6 
7.8

7.9 
7.8

7.6 
7.6

7.8

7.6 
7.6

7.5 
7.5

7.8
a.o

B.O 
7.9

a.o
8.0



COLORADO RIVER MAIN STEM

09522000 COLORADO RIVER AT NORTHERLY INTERNATIONAL BOUNDARY ABOVE MORELOS DAM, NEAR ANDRADE, CALIF. 

LOCATION. Lat 32°43'07", long 114°43'05", in NEjSEj sec.21, T.8 S. , R. 24 W. , Gila and Salt River Meridian, Yuma

ary, and 21 miles downstream from Laguna Dam. 

CHEMICAL ANALYSES, MATER YEAR OCTOBER 1968

SODIUM 
PLUS 

MAG- PO-

DIS- 
CHARGE 

DATE (CFS)

OCT., 1968
07...
I*...
21...
28...

NOV.
0*...
12...
18...
25...

DEC.
02...
09...
16...
23...
30...

JAN., 1969

13...
20...
27...

FEB.
03...
to...
17...
2*...

MAR.
03...
to...
17...
24...

APR.
01...
07...
I*...
2t...
28...

HAY
05...
12...
19...
26...

JUNE
02...
09...
16...
23...
30...

JULY
07...
I*...
22...
28...

AUG.
0*...
It...
18...
25...

SEP.
02...
08...
15...
22...
29...

SILICA 
(SI02) 
(MG/L)

12
12
12
13

12
12
12
12

12
12
13
It
11

5*
It
11

14
12
12
12

12
11
10
11

11
11
10
10
11

10
11
It
11
12
It
It
14
12

It
It
12
It

It
11
11
It

11
12
11
I*
11

CIUM SIUM SIUM 
(CA) (MG) (NA+K) 

(MG/L) (MG/L) (MG/L)

103
106
100
103

103
105
108
106

III
106
11*
11*
116

122
127
lift

113
111
122
12*

114
106
11)
118

116
1U
119
12*
119

121
111
118
127

130
130
121
119
129

12*
129
11*
111

113
110
118
121

11*
11*
121
116
108

2 183
9 189
I 188
0 18*

2 183
1 18*
1 195
5 203

I 202
5 192
5 2*2
5 23*
* 236

5 2**
9 286
5 207

2 206
0 191
5 251
* 236

6 2*0
0 2*2
8 239
5 2*2

6 230
5 230
5 253
I 2*5
5 230

3 2*5
5 229
5 228
3 2*7

5 2*9
5 2*3
6 263
9 267
3 25*

I 2*0
3 2*9
5 2*2
9 226

7 252
6 2*1
5 2*2
I 2*2

8 2*5
2 2*3
8 23*
* 206
7 177

TO SEPTEMBER 1969

EONATE 
(HC03) 
(MG/L)

20*
20*
ZOO
20*

20*
208
208
212

216
208
20*
20*
208

190
22*
22*

216
20*
208
208

196
199
192
200

200
200
200
200
20*

212
208
212
216

216
220
212
208
208

200
196
200
200

200
200
200
196

20*
208
212
208
188

BONATE 
(C03) 
(MG/L)

 
 
 
 

  .
«
 
 

 
 
 
 
 

._
 
 

 
 
 
 

 
 
 
 

 
 
 
 
  _

 
  
 
 

 
 
«
 
 

.  
 
 
__

 
 
 
 

 
 
 
   
 

SULFATE 
(SO*) 
(MG/L)

360
360
370
360

360
360
380
380

380
360
*00
390
390

*00
*35
390

370
360
400
390

390
*00
*00
*00

390
390
*10
*20
*00

*30
*30
*30
**0

*50
*30
*30
*30
*30

*10
*30
*10
400

*30
410
*20
*20

*30
*20
*20
390
380



COLORADO RIVER MAIN STEM 273 

09522000 COLORADO RIVER AT NORTHERLY INTERNATIONAL BOUNDARY ABOVE MORELOS DAM, NEAR ANDRADE, CALIF. Continued

DRAINAGE AREA. 243,000 sq mi, appro* 
PERIOD OF RECORD. Chemical analyses: 
REMARKS.  Unpublished chemical analys

1968 to 
ter year in district office at Tucson, Ariz.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

CHLO­ 
RIDE 
(CD 

DATE (MG/L)

OCT., 1968

DIS­
SOLVED
SOLIDS

(SUM OF
CONSTIT­
UENTS)
(MG/L)

DIS­
SOLVED
SOLIDS
(TONS
PER

AC-FT)

HARD­
NESS
(CA.MG)
(MG/L)

NON-
CAR­

BONATE
HARD­
NESS
(MG/L)

SODIUM
AD­

SORP­
TION

RATIO
(SAR)

SPE­ 
CIFIC 
CON­ 
DUCT­ 
ANCE 
(MICRO- 
MHOS)

14...

28...
NOV. 
04... 
12...
18... 
25...

DEC. 
02... 
09... 
16... 
23... 
30... 

JAN., 
06...

20...

FEB. 
03...

17...

MAR. 
03... 
10...

APR.

07... 
14... 
21... 
28... 

MAY 
05...

19... 
26...

JUNE 
02... 
09...

23... 
30... 

JULY 
07... 
14...

28... 
AUG. 
04... 
11... 
18...

SEP. 
02... 
08... 
15...

29...

208

198

202 
202

228

222 
228 
292 
288 
288 

1969 
288

358

242

318

312
295

292 
312 
292 
282

278

252 
282

288 
292

328 
308

292 
308

278

292 
282 
288

282 
298 
282

182

1020

1000 

1000

1080 
1050 
1210 
1180 
1190

1180

1380

1100

1250

1220

1190 
1250 
1230 
1190

1230

1190 
1260

1280 
1260

1310 
1280

1220 
1270

1180

1250 
1200 
1220

1230 
1240 
1220

989

.39

.36

.47 

.43 

.65 

.60 

.62

.60

.88

.50

.70

.66

.62

.70 

.67 

.62

.67

.62 

.71

.74 

.71

.78 

.74

.66 

.73

.60

.70 

.63 

.66

.67 

.69 

.66

.35

430 
425

420

445 
450 
470 
470 
470

460

520

455

490

485

480

480 
480 
480 
480

480

480 
495

510 
510

500 
500

480 
500

480

475 
465 
480

480 
500 
500

420

262 
258

252

268 
280 
302 
302 
300

296

336

278

320

324

316

316 
316 
316 
312

306

306 
318

333
330

330 
330

316 
340

316

311 
301 
316

312
330 
326

266

.8 

.0

.9

.2 

.9 

.9 

.7 

.7

.8

.5

.2

.9

.7

.8

.6 

.0 

.9 

.6

.9

.5

.8

.8 

.7

.2 

.9

.8 

.8

.5

.0 

.9 

.8

.9 

.7 

.6

.7

1660 
1690

1660

1750 
1740 
2000 
2020 
2020

1990

2310

1810

2090

2080

2050

2040 
2080 
2000 
2010

2010

1940 
2060

2090 
2090

2150 
2100

2010 
2100

1950

2000 
1950 
1970

200O 
2050 
1980

1550

8.2 
8.0 
8.2 
8.2



COLORADO RIVER MAIN STEM 

09522200 COLORADO RIVER AT SOUTHERLY INTERNATIONAL BOUNDARY, NEAR SAN LUIS, ARIZ.

ijL^fti iun .   ija t 
national boundary, 2 miles west of San Luis, Ariz., 19.4 

from northerly international boundary.

DRAINAGE AREA.  243, OOO sq mi, approximately.

REMARKS.   Unpu

HAG-

015- SILICA CIUM SIUM

OCT.. 196B
31...   23 29* 138

DEC.
31...     27* 126

JAN., 1969
30...     290 130

FEB.
27...   20 21* 113

MAR.
27...     158 61

APR.
29...     21* 89

MAY
29...   19 19B 8*

JUNE
26...     19* 89

AUG.
28...     178 73

SEP.
30...   18 266 126

DIS­
SOLVED OIS-

CHLO- (SUM OF SOLIDS HARD- 
RIDE CONST 1- (TONS NESS

OCT., 1968 
31... 1810 *51D 6.13 1360

3o!i. 1790 *3BO 5 - 96 12(>0
FEB.

27... *35 1630 2.22 6*5

AUG.

3o!.. 1760 *510 6.13 1180

miles downstream from Morelos Dam, and 20.5 mile

SOD1UK
PLUS
PO-

SIUM BONATE BONATE SULFATE

1160 312   9*0

288

344

B09 296   780

2*0  

292

659 260   780

253  

192

1190 320   990

NON- SODIUM SPECI- 
CAR- AD- FIC

BONATE SDRP- CDNO- 
HARD- TION UCTANCE PH

1000 1* 7520 7.*

978   7300 7.5

582 ~ *050 7.9

918 15 7000 7.9



DIVERSIONS AND RETURN FLOWS AT AND BELOW IMPERIAL DAM 

09522500 GILA GRAVITY MAIN CANAL AT IMPERIAL DAM, ARIZ.-CALIF. 

LOCATION. Lat 32°52'34", long 114°27'18", in SEjSWj sec. 30, T.6 S. , R.21 W. , Gila and Salt River Meridian,

Dam. 

PERIOD OF RECORD.  Chemical analyses: December 1967 to September 1969 (miscellaneous).

EXTREMES. 1968-GH:
Water temperatures: Maximum, 32.0°C on many days during July, August, and September; minimum, 11.0°C on 

several days during January and February.

Period of rncnrd:

Jan. 13-17, 1984.

REMARKS.  No flow Nov. 22-27.

CAL­

CIUM
TI1E (CAI

Temperati

MAG-
NE-

SIUM
IMGI

Jre recorder inoperative Ue

DIS­ 
SOLVED
SOLIDS

BICAB- CHIO- (SUM C1F
WONATf RIOF CONSTI-
(xcrm (CLi TUFNTSI

c. 24 to

DIS­

SOLVED
SOLIDS
(TONS

PER

Jan. 2, May 5-14,

NON-
CAR-

HARD- DONATE
NESS HARD-

ICA,MGI NESS

limum, 7.0°C

Sept. 29, 30.

SPECI­
FIC

COND­
UCTANCE PH
(MICRO-

"EMPERATUHE (°C) OF WATER, WATEU YEAH OCTODEH 1968 TO SEPTEMBER 1969



DIVERSIONS AND RETURN FLOWS AT AND BELOW IMPERIAL DAM

09522500 GILA GRAVITY MAIN CANAL AT IMPERIAL DAM, ARIZ. CALIF. Continued 

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

&PR

20.0
70.0
20.0
7C.O
20.0

20. u
;o.o
20.0
70.1
19.0

20.0
21.0
72.1)
2^.0
71.0

70.0 
70.0 
20.0
71. J
2<!.0

72. 3
22.0
72.0

71.0

20. u
20.0
21.0
22.0
22.0

MPl

19...
19. C1
19.0
19.1

20. C

2U.J
19. (j 
19.,^

19. U
19.0

19. r

20.0
21. U
21.0
20.0

20.0

20. 0
21.0

21.(,
22.0
22.0 
21.0
20."

?0 .,x

70. n
20.C
21.0
22.0

MAY
MIX

23.0
23.0
21.0
72.0

--

"

 
 
 

_
 
 
 

? >.'*

26.0 
26. r,
?6.Q
76.0

26. n
?*>. 0
26.0

26.0

?6.0
?6.0
27.0

27. U
2S.O

MPJ
22."
22.0
22.0
21.0
 

"

 
-_
 

..
 
 
 

24.0

24.0 
25.0
25.0
25.0

25.0
25.0
25.0 
75.0
25.0

26.0
26.0
26.0
26.0
27.0

JUN 
MuX

27.0
27.0
26.0
26.0
76.0

27.0

77.0
26.0
26.0

24.U
74.0
75.0
77.0
27. J

27.0 
27.0
77.0
28.0

28. 0
28.0
27.0
77.0 
28.0

77.0
27.0
28.0
?8.0
29.0

MI\

76.0
76.0
26.0
25.0
75. C

76.0

26.0
26.0
24.0

24.0
24.0
24.0
75.0
27.0

26.0
26.0
26.0
27.0

27.0
27.0
27.0

27.0

27.0
27.0
27. C
27.0
27.0

JUL 
MAX

29.0
29.0
30.0
30.0
30. C

29.0

76.0
79.0
29.0

29.0
31.0
31.0
31.0
31.0

30.0 
29.0
30.0
31.0

31. C
31.0
31.0

31.0

31.0
31. C
31. C
31.0
31. C
3? -D

MIN

28.0
28.0
29. 1
29.0
29.0

28.0

27.0
27."
28.0

28.0
29.0
30.0
30.0
30.0 

29.0
29.0 
29.0
29.0
30.0

30.0
31.0
31.0 
31.0
30.0

30.0
30.0
30.0
30.0
31.0 
11 . n

AUG 
MAX

32. n
32.0
32.0
32.0
32. C

32.0

31.0
31.0
30.0

31.0
32.0
32.0
32.0
32.0

32.0
32.0 
32.0
32.0
31.0

31.0
31. 0
32.0 
31.0
31.0

32.0
32.0
31.0
30.0
30.0 
77. n

HIM

31.0
31.0
31.0
32.0
32.0

31.0

30.0
30.0
30.0

30.0
30,0
30.3
30.0
31.0 

32.0
31.0 
31.0
30.0
30.0

30.0
30.0
31.0
30.0
30.0

30.0
30.0
30.0
30.0
30.0 
 tn. n

SEP
MAX

32.0
32.0
32.0
32.0
31.0

32.0

31.0
32.0
31.0

31.0
30.0
30.0
30.0
29.0 

28.0
28.0 
29.0
29.0
28.0

28.0
27.0
27.0 
27. C
28.0

28.0
28.0
27.0
 
 

HIN

31.0
31.0
31.0
30.0
30.0

30.0

30. u
30.0
30.0

30.0
30.0
30.0
29.0
28.0 

28.0
28.0
28.0
28.0
28.0

27.0
26.0
26.0

26.0

27.0
26.0
26.0
 
 



DIVERSIONS AND RETURN FLOWS AT AND BELOW IMPERIAL DAM 

09523000 ALL-AMERICAN CANAL NEAR IMPERIAL DAM, ARIZ.-CALIF. 

LOCATION. Lat 32°52'17", long 114°28'47", in SEjNWj sec.17, T.15 S. , R. 24 E. , San Bernai

of Imperial Dam and 13.7 miles upstream from turnout to Yuma Main Canal. 

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

DATE 

AUG.
12..

SEPT.
16..

DIS-

FIC SOLIDS
COND- (RESI-

OIS- TEMPER- UCTANCE DUE AT

1440 8040 31 1320 862

1300 5120 28 1350 898

ORGANIC DRTHD
NITRO- PHOS- PHOS

NITRATE AMMONIA GEN PHATE PHAT
(N03I (NH4I (Nl IP04I (P04

AUG.
12... 1.2 .01 .37 .06

SEPT.
16... .5 .00 .74 .02

SOLVED SOLVED
SOLIDS SOLIDS
(TONS (TONS 
PER PER

1.17 18700

1.22 124DD

TOTAL
SOL­
UBLE
PHOS-

E PHATE
1 IP04I

06 .00

30 .02

PESTICIDE ANALYSES, AUGUST TO SEPTEMBER 1969

DATE

AUG.
12...

SEPT.
16...

(UG/LI

.00

.00

(UG/LI

.00

.00

DI-

IUG/LI

.00

.00

(UG/L)

.00

.00

HEPTA-

(UG/L)

.00

.00

H6PTA- 

CHLOR

(UG/LI

.00

.00

(UG/LI

.00

.00

(UG/L)

.00

.00

(UG/L)

.00

.00

(UG/L)

.00

.00



DIVERSIONS AND RETURN FLOWS AT AND BELOW IMPERIAL DAM 

09525500 YUMA MAIN CANAL BELOW COLORADO RIVER SIPHON, AT YUMA, ARIZ.

LOCATION.  Lat 32°43'39",

Water temperatures: May 
EXTREMES.  1968-69:

Dissolved solids: Max
Hardness: Maximum, 41 
Specific conductance:

MEAN
OIS-

TIME CHARGE

OCT.
01-31   352

NOV.
01-30   322

DEC.
01-31   203

JAN.
01- H   192
20-31   1R2

FEB.
01-28   454

MAR.
01-31   404

APR.
01-30   529

MAY
01-31   533

JUNE
01-30   550

JULY
01-31   572

AUG.
01-31   531

SEPT.
01-30   469

CCT.
01... 0930 

NOV.
05... 1030

DEC.
03... 1430

JAN.
07... 0930

FEB.
04... 1000

MAR.
04... 0915

APR.
D9... 1315

MAY
06... 0920

JUNE
03... 0940

JULY
01... 0930

AUG.
07... 1320 A755

SEPT.
C2...

long 114°37'13", in NWiNEj sec

1961 to September 1969.

imum, 1,040 mg/1 Jan.

Maximum d:

SILICA
IS 102 I

17

15

14

14
14

13

13

14

15

15

16

16

15

9.0

--

 

--

9.0

--

7.0

8.0

 

 

lily, 1,670

DIS­
SOLVED

IRON
(FE)

10

 

 

 
 

 

 

 

 

 

0

 

 

ANALYSES

 

 

 

 

 

 

 

 

 

 

20-31; m

micromho

CAL­
CIUM
(CA)

100

100

100

98
103

95

98

103

93

96

95

94

98

OF ADOIT

94

94

94

98

98

94

95

94

94

95

95

97

.35, T.16 S. , R.22 E. , San Bernardino Meridian, Yuma 

itorial Prison, and

September 1969.

inimum, 823 mg/1 Mar. 1-31.

s Jan. 28; minimui

MAG­
NE­

SIUM SODIUM
IMG) <NA)

38 151

32

32

31
32

31

31

38 141

32

38

32 132

32

32

IONAL SAMPLES

33

35

38

31

31

35

35

40

38

32

31

34

m daily, 1,210 m

SODIUM
PLUS

PO- PD-
TAS- TAS-
SIUM SIUM
(K) INA*K)

9.2

167

165

166
201

154

135

5.5

152

139

5.6

152

161

144

 

 

 

137

 

134

136

 

 

icromhos

BICAR­
BONATE
IHC03)

175

184

185

180
210

160

174

182

130

IBD

174

174

168

176

176

168

168

172

176

172

172

16B

168

164

Mar. 6.

SULFATE
(Sn4)

354

365

368

373
400

355

326

362

357

350

351

354

359

340

 

 

 

330

 

350

350

 

 

CHLO­
RIDE
(CLI

142

148

144

138
176

132

128

128

133

130

130

132

143

138

148

142

148

138

138

132

12B

132

128

132



DIVERSIONS AND RETURH FLOWS AT AND BELOW IMPERIAL DAM 

09525500 YUMA MAIN CANAL BELOW COLORADO RIVER SIPHON, AT YUMA, ARIZ. Continued

EXTREMES.  1968-69: Continued

Period of record (1943-69): 
Dissolved solids: Maximum, 1,
Hardness: Maximum, 520 mg/1 J
Specific conductance: Maximum

1953.

Dec. 27, 1968.

FLUO-
RIDE NITRATE BORDN 

IF) IND3) (B)

CCT.
01-31 .4 4.1 24D

NOV.
01-30   4.4

DEC.
01-31   1.5

JAN.
01-19   1.5
2D-31   2.0

FEB.
01-23   3.3

MAR.
01-31   2.1

APR.
01-30 .5 1.9 200

MAY
01-31   1.1

JUNE
01-30   1.5

JULY
01-31 .4 1.2 220

AUG.
01-31   1.3

SEPT.
01-30   1.7

OCT.
01...

NOV.
05...

DEC.
03...

JAN. 
07...

FEB.
04...

MAR.
04...

APR.
08...

MAY
06...

JUNE 
03...

JULY
01...

AUG.
07...

SEPT.
02...

040 mg/1 Jan. 20-31
uly 7, 1962; minimui
daily, 1,680 microi

 

DIS- D1S-

SOL1DS SOLIDS
(RESI- (SU1 DF
DUE AT CDNSTI-

915 892

921

918

910
1040

871

823

984 834

877

858

890 852

869

904 904

810

848

346

822

829

792

843

810

780

798

, 1969;
n, 260 m
nhos Dec

DIS­ 
SOLVED
SOLIDS
(TONS

1.24

1.25

1.25

1 .24
1.41

1.13

1.12

1.20

1.19

1.17

1.21

1.18

1.23

1.10

1.15

1.15

1.12

1.13

1.08

1.15

1.10

1.06

1.09

minimum, 532 mg/1
g/1 Jan. 1-10, 19!
. 5, 1967; minimun

DIS­ 
SOLVED
SOLIDS HARD-
(TDNS NESS

87D 365

801 380

503 380

472 370
511 400

1070 365

898 370

1270 410

1270 378

1270 394

1380 370

1250 368

1150 378

370

380

390

370

380

380

400

3TO

1590 365

380

Jan. 1-10,
53.
i daily, 795

NON- 
CAR­

BONATE
HARD-

« C ,L,

222

229

228

222
229

224

227

261

230

246

227

225

227

232

236

246

232

231

236

259

232

227

246

1953.

micromho

SODIUM 
AD­

SORP­
TION

3.4

3. 7

3.7

3.8
4.4

3.5

3.0

3.0

3.4

3.0

3.0

3.4

3.6

 

3.2

 

 

3.1

 

2.9

 

 

 

27.

s Jan. 5

SPECI­ 
FIC

COND­
UCTANCE 
(MICRO-

MHOS)

1360

1420

1390

1360
1570

1320

1290

1310

1350

1330

1320

1330

1390

1350

1380

1410

1370

1300

1320

1360

13*0

1300

1330

7.9 

8.1

7.7 

7.6 

8.0

7.8

7.9 

7.7 

9.0 

T.8 

7.9 

7.8 

9.1 

8.0



DIVERSIONS ANT) RETURN FLOWS AT AND BELOW IMPERIAL DAM 

09525500 YUMA MAIN CANAL BELOW COLORADO RIVER SIPHON, AT YUMA, ARIZ. Continued

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

1
2

4
5

6
7

9

15 

16
17 
18 
19

21 
22

25

26
27 
28
29
30 
31

AVG

320

390
360 
370 
370

430
380

360 

410

360

1370

1410

~

420
410

430 

450

480 

1410

1410 1320 1310 1340 1310 1330

1330 lllo 1350 1350

1330 1310 1320 1420

HIS llll i^S U?S

1330 1320   1310

1320 1340



DIVERSIONS AND RETURN FLOWS AT AND BELOW IMPERIAL DAM 

09525500 YUMA MAIN CANAL BELOW COLORADO RIVER SIPHON, AT YUMA, ARIZ. Contin

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

(ONCE-DAILY MEASUREMENT)

23.0
73.0 
23.0
?3.0
23.0

23.0
73. >;
23.0
23.0 
23.0

23.0
23.0 
?3.0
?3.0 
22.0

21.0
20.0
19.0
19.0
19.0

19.0
20.0 
20.0
?0.0
20.0

20.0
--
 
 
--
 

21.6

0.0

9.0
9.0
9.0

R.O
R.O
7.0
6.0

6.0
6.0

6.0

6.0
 
 
--
 

6.0

6.0
6.C
6.0

4.0
3.0
2.0
2   u
t .0
 

6.2

1.0

1.0
0.0

1.0
1.0
1.0
l.O
1.0 

1.0
1.0
t.o

J.O

o.o
l.O
0.0
9.C
0.0

8.0

8.0
8.0
8.0

8.0
7.0
8.0
8.0
9.0
3.',

9.8

11.0
10.0
1.0
1.0
 

_
 
 

1.0

o.o
0.0 
2.0

2.0

3.0
2.0
2.0
3.0
4.0

5.0

5.0
6.0
6.0

5.0
4.0
4.0
3.0
2.0
2.0

2.6

11.0
10.0 
11.0
12.0
11.0

11.0
12.3
11. l)
12.0

12.0
13.0

U.O

13.0
13.0
14.0
12.0
 

--

11.0
12.0
12.0

13.0
13.0
13.0

--
 
 

12.0

4.^ 10.0 21.0
3.0 19.0 22.0 
3.0 IFt.O 71.0
2.3 17.0 20. i
2.0 1R.O 10. 0

2.0 1H.O 19. C
3.C 1P.O 19.0
2.0 17.0 21.0
2.0 1P.C 22.0
4.0 1P.C 23.0 

2.0 19.0 24.0
2.0 19.0 25.0 
3.0 19.0 26.0
3.0 ?0.0 25.0 
?.0 19.0 24.0

3.0 19.0 24.0
4.0 19.0 24.0
5.0 19.0 24.0
1.0 19. C 25.0
l.r 19.0 25.0

2.C 70.0 25.0
1.0 21. C 
6.3 71.0 26.0
6.0   74.0
6.C 21 .0 24. ^

7.C   76.0
7.0 21.0 26.0
6.0 19.0 26.0
7.0 30. 0 26.0
h.O 21.0 27.0
9.C   27.0

3.8 19.1 23.7

26. f 27. C
?6.0 79. i. 
76.0 <9.0
25. n 79.?
76.0 79. C

26.; 2«.0
76.0 2R.T
25.0 77.:
76.0 27.3
2<,.0 7i.O 

73.0 7fl.O
73.0 7o.O 
74.3 79.:
74.0 79. I 
76.0 79.0

76. r 79.0
2h.O 29.1
76.0 7R.O
76.: 70.0
76.0 7}.:

76.0 79. .3

76.0 3C.O
27.0 30. 0

31.0

76. C 79.0
76.0 79. j
26. C 29.^
25.0 3U.D
77.0 3c.O

31.3

75.6 78.9

29. r
31.^ 
31."
31."
H.O

31. r
31.
U.r
31.0
29.    

iO.C
31.0 
31. '
31." 
31.0

31.  *
11.1

~-
--

?9.3

79. 1

iO.O
31.';
at. 1.1

30.0
30.''
3u . r -
30. C
29. '
29.3

SO. 3

30.
3f.O 
31 .0
31. .
31. C

3D. *
i:.  
30. u
30.0
30.'' 

31. D
30. cj 
79. J

7«.0

77.'-
26. i
77. C
27.   

76. C

73. T
74. '
7».r
25.0
24. -

2ft. ->
26.".
26.j
28. P
27. L
 

27. V



282 DIVERSIONS AND RETURN FLOWS AT AND BELOW IMPERIAL DAM

09529300 WELLTON-MOHAWK MAIN OUTLET DRAI1 NEAR YUMA, ARIZ. 

LOCATION. Lat 32°44'35", long 114°26'02", in NW^NEj sec.17, T.8 S. , R.21 W. , Yuma County, at gaging static

OIS- SILICA CIUM

MAG-

SIUM

SODIUM 
PLUS
PQ-

SIUH

uma.

BQNATE 
(HCQ3I

OCT., 1968
(

t

ty

0

J

F

M

A

7...
«...
1...
B...
V.
«...
I...
B...
5...
C .
2...
9...
6...
3...
0...
N., 1969
6...
3...
0...
7...
B.
3...
0...
7...
«...
R., 196S
53...
17...
>«...
>l...
>R.
)7...
l«...
21...
>B...

27 310
27*
29«
310

27 262
298
Z9«
306

27 31«
106
298
266
290

27 322
310
31«
318

2B 318
222
270
25*

26 Z9«
2T«
298
298

25 302
318
290
270

121
135
1*3
1*0

126
130
138
1*5

1«3
148
155
1«0
1«5

1*0
1«3
1«D
138

133
9«

111
123

118
128
128
121

128
133
116
10«

1080
 
 
 

1220
 
  -
 

1220
- 
 
 
 

1160
 
 
 

12«0
 
 
 

1070
 
 
 

1160
 
 
 

MAY

12...

J

J

A

9...
26...
JNE
32...
59...
6...
J3...
JO...
JLY
97...
l«...
21...
28...
JG.
3*...
11...
B...
?5...

23«
2*6
238

21 23«
22 250

25B
262
278

23 278
26«
262
262

2« 2«6
21«
202
222

89
99
99

96
101
111
113
1D9

10«
103
109
113

118
99

106
99

__
 
 

816
822
 
- 
 

960
 
 
 

962
 
- 
 

SEP.

OB...
5...
22...
29...

23«
262
278
218

106
99

152
130

 
 
 
 

392
388
392
392

252
36«
36*
«00

«0«
«OB
«00
236
332

«12
«0«
«oa
«16

«12
376
3B«
3BO

388
312
392
388

396
396
392
3BB

3BB
376
3B«
38*

3S«
388
396
392
392

392
3BB
3S«
388

392
196
20«
2«B

360
372
380
«08
«08

BONtTE SULFATE 
(C03I (S0«l

  920
   
   
   

uzo
   
.. _ 
   

  1060
_. _ 
   
   

 

980
   
    .
 

1000
 
 

 

930
   
 
   

1020
   
   
   

-_
   

 

8«0
8«0
 

  __
 

930
   
   
 

   7«0
   
  __
   

860

   
   
 



DIVERSIONS AND RETURN FLOWS AT AND BELOW IMPERIAL DAH 

09529300 WELLTO.V-HOHAWK MAIN OUTLET DRAIN NEAR YUHA, ARIZ. Con

PERIOD OF RECORD. Chemical analyses: October 1968 to September 1969.
R]

CHEMICAL ANALYSES, WATER

DIS­ 
SOLVED 01 S- 
SOLIDS SOLVED

DATE
OCT.,
07...
14...
21... 
23...

NOV.

11...
18...

DEC.
02...

16...

JAN.,
06...
13...
20...

FEB.
03...
10...
IT...

MtR.,

IT...
24...
31...

APR.

14...
21...
28...

HAY
05...

19...

JUNE

16...

30...
JULY

14...
21...
23...

AUG.
04...

18...

SEP.
02...
08...
15...

29...

CHLO­
RIDE
(CLI

1968
1660
1590

1T40
1790

1840

1890

1969
1310

1840

1390
958

1310

1969

1T10

1T10

1540
1260

1210

1090

1360

1360

1340
1390

1490

1310

1160
1140
1160

1810

CONSTI­
TUENTS)

4310
4210

4520
4600

4810

4710

4640

4610

4820
2850
3540

4300

3980
3480

3500

3080

3590

3680

3630
3600

3780

3400
3000
3110

444C

PER

5.86
5.T3

6.15
6.26

6.54

6.41

6. SI

6.2T

6.56
3. 38
4.81

5.85

5.41
4.T3

4.T6

4.19

4.88

5.00

4.94
4.90

5.14

4.62
4.08
4.23

6.04

YEAR OCTO

(CA.HG)
(HG/L)

12TO
1240

1280
1300

13TO

1380

1330

1360

1340
940
1130

1210

1200
1100

1060

1020

1100

1140

1080
1100

1100

1020
1020
1060

1280

BER 1968 TO SEPTEMBER 1969

NON- SODIUM SPECI- 
C»R- »0- FIC

NESS
(MG/L)

948
922

982
1000

1040

1050

1040

1030

1000
632
815

954

8T8
782

T42

T05

776

818

762
785

7T8
780

725
715
749

946

RATIO

13
 

 
 

14

 
 

14
 
 

15
 
 

 

 

14

 
 

11

 

11

 
- 
 

 
 

13
 

  -

11
-_
 

 

(MICRD-
MHOS)

7110
T010

8000

7540
7670

7810

7850
8020

7700
7550
7690

7610
4730
5950

71TO

7100

7160

6640
5800

5590

5140

5120

5990
6100
6140

6050
6000

6030
5850

5820

5350
5000
5190

7400

PH

(UNITS)

T.T
7.8
7.7
7.7

T.6
7.6
7.5
7.8

T.6
7.8
7.7
7.6
7.6

7.7
7.7
7.7
7.7

7.8
7.8
7.8
T.9

7.7
T.6
7.7
7.T

7.7
7.6
7.7
T.7

7.8
T.6
.7
,T

.3

.7

.6

.6

.6

T.T
7.7
8.0
8.0

T.8
8.0
8.0
7.9

7.9
T.7
8.0
8.0
8.0



DIVERSIONS AND RETURN FLOWS AT AND BELOW IMPERIAL DAM 

09534000 MAIN DRAIN NEAR SAN LUIS, ARIZ.

CHEMICAL

DIS­
CHARGE

BATE (CFS)

OCT., 1968
07...
14...
21...
28...

NOV.
04...
12...
18...
25...

DEC.
02...
09...
16...
23...
30...

JAN., 1969

13...
20...
27...

FEB.
03...
10...
17...
24...

KAR., 1969
03...
10...
17...
24...

APR.
01...
07...
14...
21...
28...

MAY

12...
19...
26...

JUNE
02...
09...
16...
23...
30...

JULY
01...

14...
21...
28...

AUG.

11...
18...
25...

SEP.
02...
08...
15...
22...
29...

ANALYSES,

SILICA
(5102)
(MG/L)

21
 
 
--

21
22

--
 

22
 
 
 
--

 
--
 

23
--
._
 

18
 
 
 

18
 
 
 
 

-.
 
 

17
 
 
-_
 

 

..
- 
 

_
 
 

18
 
 
 
 

WATER

CIUM
(CA)

(MG/L)

145
146
148
130

 
138
135
140

138
138
146
113
122

134
140
143

146
143
137
143

145
113
137
145

150
150
145
146
143

150
150
153

143
143
138
146
145

95

143
143
142

106
106
122

140
142
146
140
146

!J sec. 11,

YEAR OCTOBER 1968

MAG-

SIUM
(MG)

(MG/L)

53
52
51
55

 
52
52
54

54
56
50
55
52

55
51
49

48
52
51
52

53
55
51
51

53
55
51
57
57

53
53
52

57
57
57
55
52

32

49
57
52

52
50
48

54
50
50
54
52

SODIUM
PLUS
PO-

SIUM
(NA+K)
(MG/L)

306
 
 
- 

 
328

--
 

321
 
 
 
  .

 
«
 

341
 
  .
 

338
- 
 
 

338
 
 
 
 

_
 
 

335
 
 
__
 

 

_
- 
 

_
_-
 

321
 
 
 
 

TO SEPTEMBER 1969

BONATE BONATE
(HC03) (C03)
(MG/L) (MG/L)

276
272
268
252

   
252
252  
264

268
276
264
182
216

252
264
260  
264

264
260
256
264

268
180
236
260

272
276  
264
272
264

268 
268
276
276

272
27?
264
276
264  

168  
276 
264  
268  
268

278 
148
164
19=

264  
264  
268
268
268

SULFATE
(S04)
(MG/L)

*30
 
 
- 

420
450
 
 

440
 
 
 
   

420

«
-.-

440
   
__
 

450
  _
 
 

470
 
 
  .
 

500

 
 

490
 
 
__
 

490

«
 

490

«
 

480
  .
 
 
 



DIVERSIONS AND RETURN FLOWS AT AND BELOW IMPERIAL DAM 

09534000 MAIN DRAIN NEAR SAN LUIS, ARIZ. Continued

PERIOD OF RECORD. Chemical analyses: October 1968 to September 1969. 
REMARKS. Unpufc

DATE

OCT.,
07...
14...
21...
28...

NOV.
04...
12...
18...
25...

DEC.
02...
09...
16...
23...
30...

JAN.,
06...
13...
20...
27...

FES.
03...
10...
17...
24...

MAR.,
03...
10...
17...

APR.
01...

14...
21...
28...

MAY
06...
12...
19...
26...

JUNE
02...
09...
16...
23...
30...

JULY
01...
07...
14...
21...
28...

AUG.
OS...
11...
18...
25...

SEP.

08...
15...
22...
29...

CHEMICAL

CHLO­
RIDE
(CLI
(M6/L)

1968
405
425
408
415

425
395
415

415
425
415
428
418

1969
385
425
425
425

445
435

425
1969

445
415
385

435

425
445
412

415
425
425
420

415
445
398
445
405

132
418
395
398
398

425
422
392
408

408
408
418
425

ANALYSES

BIS-
SOLVED
SOLIDS

(SUM OF
CONSTIT­
UENTS)
(M6/L)

1590
1570
1480

1540
1510
1550

1520
1590

1600
1540

1520
1570

1580

1580
1520

1610
1580
1600
1620

1590
1510

810
1610
1510

1480

1510
1420

1470
1480
1500

, WATER

DIS­
SOLVED
SOLUS
(TONS
PER

AC-FT)

2.16
2.14
2.01

2.05
2.11

2.16

2.18
2.09

2.14

2.15

2.15
2.07

2.19
2.15
2.18
2.20

2.16
2.05

1.10
2.19
2.05

2.01

2.05
1.93

2.00
2.01
2.04

YEAR OCTOBER 1968

HARD­
NESS
(CA.MG)
(MG/L)

580
580
550

550
570

575

510
520

560

560

580
510

580
590
590
595

590
575

370
580
560

570

480

570
570
580

NON-
CAR­

BONATE
HARD­
NESS
(MG/L)

357
360
344

344
354

348

361
343

344

344

360
362

360
370
364
368

364
358

232
354
344

350

358

350
350
360

TO SEPTEMBER 1969

SPE-

AD- CON-
SORP- DUCT-
TION ANCE
RATIO (MICRO-
ISAR) MHOS)

2650
2610
2470

2530

2510
2580

2650

2660
2560

2620

6.3 2580

6.1 2610
2540

2530

6.2 2620
2630
2660
2700

2650
2520

1350
6.2 2600

2510

2460

2520

2450
2460
2500

PH

(UNITS)

7.7
7.7
7.7
7.6

7.8
7.8
7.7

7.8
7.8
7.8
7.7
7.7

7.8
7.8
7.8
7.7

7.8
7.8
7.8
7.9

7.8
7.7
7.7
7.6

7.7
7.8
7.6
7.7
7.7

7.7
7.6
7.5
7.6

7.7
7.7
7.6
7.6
7.6

7.8
7.7
7.7
7.8
8.0

7.9
8.1
8.1
8.0

8.0
8.0
8.1
8.0
8.0



DIVERSIONS AND RETURN FLOWS AT AND BELOW IMPERIAL DAM 

09534500 EAST MAIN CANAL WASTEWAY NEAR SAN LUIS, ARIZ.

LOCATION. Lat 32°29'13", long 114°47'01", in NWjSWj sec.12, T.ll S. , R.25 W. , Yuma Coi
0.2 mile east of Main drain pumping plant and 0.2 mile west of San Luls. 

PERIOD OF RECORD. Chemical analyses: October 1968 to September 1969.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

nty, at gaging static

DIS­ 
CHARGE

OCT., 196B
07...
21...

NOV.
04...
8...

D C.
3. . .
6...
1...

J K., 1969
3...
9...

F e.
0...
4...

MAR.
03...
10...
19...

APR.
07...
21...

MAY
06...
20...

JJNE
02...
17...
30...

JULY
14...
28...

AUG.
11...
25...

SEP.
10...
22...

SILICA 
(SID2I

11
 

10
 

11
...
 

9.0
 

6.0
.0

7.0
 
 

7.0
 

6.0
 

7.0
--
 

7.0
 

10
 

  -
 

CUM

102
86

121
100

105
98

103

98
113

92
68

102
87
07

100
95

103
92

95
103
86

94
B6

87
95

103
118

MAG-

SIUM

35
48

58
41

43
48
40

40
45

37
41

40
37
41

39
40

40
41

40
40
38

45
36

36
40

45
35

SODIUM 
PLUS 
PO-

SIUM BDNATE

178 164
152

334 156
156

209 1BO
160
188

162 174
168

152 156
223 48

191 184
144
156

168 152
168

180 168
146

170 162
172
132

162 164
128

181 118
176

148
176

BONATE SULFATE

360
 

  500
   

390
.» -  

 

350
 

340
390

370
 
 

370
 

380
   

  3BO
   
   

  380
   

390
 

   
 



DIVERSIONS AND RETURN FLCHfS AT AND BELOW IMPERIAL DAM 

09534500 EAST MAIN CANAL WASTEWAY NEAR SAN LUIS, ARIZ.  Continued

ished i 
>8 avail

OCT.,
07...
21...

NOV. 
04...
18...

DEC.

16... 
31... 

JAN., 
13...

FES.
10...
24...

MAR.
01... 
10...
19...

APR.
07...
21...

06...
20...

JUNE 
02...
17... 
30...

JULY
14...
28...

AUG. 
11...
25...

SEP.
10... 
22...

able in dis

CHEMICAL

CHLO­
RIDE
ICLI

1968
198
222

438
238

222 
1969 

182

162
268

212 
172
198

188
172

198
188

172
198 
168

172
178

182
162

232
238

trict office at Tucson, Ariz.

ANALYSES,

DIS­
SOLVED
SOLIDS
(SUM OF
CONSTI­
TUENTS)

966
1030

1D60

1050

866
1010

1010

948

948
888

991
930

876

942
864

858

1010

WATER

DIS­
SOLVED
SOLIOS
(TONS
PER

1.31
1.40

1.44

1.18
1.37

1.17

1.29

1.29
1.21

1.35
1.26

1.19

1.28
1.18

1.17

1.37

YEAR OCTOBER

HARD­
NESS
(CA.MGI

400
410

420

380
318

420

410

410
400

420
400

370

420
364

400

440

1968 TO

NON-
CAR­

BONATE
HARD­
NESS

266
286

292

252
298

269

282

286
262

282
280

26'

286
259

256

318

SEPTEMI

SODIUM
AD­

SORP­
TION

RATIO

3.9
-._

__

 

3.4
5.3

4.1

_

3.6
~

3.8
  

3.7

3.4
 

_

 

SER 1969

SPECI­
FIC

COND­
UCTANCE
1 MICRO-
MHOS)

1610
1720

1760

1890 
1750

1190
1750

1680

1580

1520
1480

1600
1550

1510

1460

1520
1440

1430

1690

PH

(UNITS)

7.7
7.8

7.7 
7.9

7.9
7.8 

7.8
8.0

7.9
8.2

8.0
7.8 
7.7

7.8
7.9

7.8
7.7

7.9
7.9 
7.5

7.8
8.2

8.1 
8.1

8.0 
8.1



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD STATIONS IN COLORADO RIVER BASIN

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

SODIUM 
PLUS

MAG- PO-

DIS- SILICA CIUM SIUM SIUM BONATE BONATE SUUFATE 
CHARGE (SI02I (CA) (MGI (NAtKI (HC03I <C03) I SO*)

TRIBUTARIES AND DIVERSIONS BETWEEN PARKER DAM AND PALO VERDE DAM 

09429130 OLIVE LAKE DRAIN NEAR BLYTHE, CALIF. (LAT 33°40'36", LONG 114°32'09")

OCT 1968
30...     127 40   260     
JAN 1969
16...     130 40   26* 

APR.
2*... 7.6   146 *0   296   

JULY
2*... 22 16 1*0 *6 138 276   *10 

AUG.
20...   -- 1*2 *3   292     
SEP.

11... ~ 15 143 42 1*7 284   415

DIVERSIONS AND RETURN FLOWS BETWEEN PALO VERDE DAM AND IMPERIAL DAM 

09429225 ANDERSON DRAIN NEAR PALO VERDE, CALIF. (LAT 33°21'19", LONG 114°43'00")

OCT 1968
29...   21 228 171 2570 616   1820 

APR 1969
24... .98   220 127   228 

JULY
22... l.D   19* 106 ~ 556   

AUG.
13... -- 22 226 125 2320 628   17*0 

SEP.
11... 2.1   226 111   612

COLORADO RIVER MAIN STEM

 20")

JAN 1968
2*...   11 108 *1 19* 212   380 

SEP.
10... 66*0 9.D 98 38 1** 178 ~ 3*0

DIVERSIONS AND RETURN FLOWS AT AND BELOW IMPERIAL DAM 

09529000 NORTH GILA DRAIN NO. 1 NEAR YUMA, ARIZ. (LAT 32°45'29", LONG 114°31'20")

DEC 1968 
31...     126 55   284

*0P?..1969 - ,6 122 52 330 256 - 570

J3l!.. - - 1H

09529050 NORTH GILA DRAIN NO. 3 NEAR YUMA, ARIZ. (LAT 32°44'28", LONG 114°26'39">

OCT 1968
31...     94 38   208 

DEC.
31...   17 92 37 153 16*   350 

JULY 1969
31... -- ~ 81 34 ~ 144

09529160 SOUTH GILA PUMP OUTLET CHANNEL NO. 3 NEAR YUMA, ARIZ. (LAT 32°43'04", LONG 114°30'12")

MAR 1969
03...   ~ 254 118 -- 3*8 

APR.
24... 43   250 118   3*8 
JUNE
30... 43 21 258 111 743 3*8   520 

JULY
31... 28 ~ 250 111 " 316 

AUG. 
21... 41   242 116   314

09529000 BRUCE CHURCH DRAIN NEAR YUMA, ARIZ. (LAT 32°43'26", LONG 114°31 I 07")

NOV 1968
04...   ~ 198 87 -- 388 

APR 1969
06... -- -- 204 71   400

J05^.. -- 22 207 71 305 432   680 

09529240 SOUTH GILA PUMP OUTLET CHANNEL NO. 2 NEAR YUMA, ARIZ. (LAT 32°42'31", LONG 114°31'45")

FEB 1969 
18...     17.0 "   268

J"o!.. 44 21 158 72 495 272   460 

AUG. 
15... 41 ~ 113 72   11*



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD STATIONS IN COLORADO RIVER BASIN

CHEMICAL ANALYSES i WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

CHLO­
RIDE 
(CLI 
(MG/LI

DIS­
SOLVED
SOLIDS
(SUM Of
CONSTI­ 
TUENT SI 
(MG/LI

DIS­
SOLVED
SOLIDS
(TONS 
PER 

AC-FTI

HARD­
NESS 
(CA.MGI 
(MG/LI

NON-
CAR­

BONATE
HARD­ 
NESS 
(MG/LI

SODIUM
.AD­

SORP­
TION 

RATIO

SPECI­
FIC

COND­
UCTANCE 
(MICRO- 
MHOSI

TRIBUTARIES AND DIVERSIONS BETWEEN PARKER DAM AND PALO VERDE DAM

OCT 1968
30...

JAN 1969
16...

APR.
24...

JULY

AUG.
20...

SEP. 
11...

132

131

142

142

882

912

978

960

1.20

1.24

1.33

1.31

480

490

530

530

267

274

288

290

1470

1520

1630

1600

°32'09")

7.9

7.6

7.7

8.2

8.0

8.0

DIVERSIONS AND RETURN FLOWS BETWEEN PALO VERDE DAM AND IMPERIAL DAM 

09429225 ANDERSON DRAIN NEAR PALO VERDE, CALIF. (LAT 33°21'19", LONG 114°43'00")

OCT 196B
29... 3180 8310 11.3 1300 795 31 12700 7.7 
APR 1969
24... 2780 7080 9.63 1070 883   11800 7.6 

JULY

AUG.
13... 2690 7440 10. I 1080 565 31 11400 8.1 

SEP.
11... 2310 6060 8.24 1020 518   10100 8.1

COLORADO RIVER MAIN STEM 

09429300 COLORADO RIVER BELOW CIBOLA VALLEY, ARIZ. I LAT 33°13'15", LONG 114°40'20")

JAN 1969
24... 208 1050 1.43 440 266 4.0 1730 7.9 

SEP.
10... 152 870 1.18 400 254 3.1 14*0 8.1

DIVERSIONS RND RETURN FLOWS AT AND BELOW IMPERIAL DAM 

09529000 NORTH GILA DRAIN NO: ± NEAR YUMA, ARIZ. (LAT 32°45'29", LONG 114°31'20")

DEC 1968
31... 325 1480 2.01 540 307   2460 7.7 
APR 1969
07... 308 1530 2.08 520 310 6.3 2420 7.8

31... 288 1340 1.82 490 284   22*0 8.D

09529050 NORTH GILA DRAIN NO. 3 NEAR YUMA, ARIZ. (LAT 32°44'28", LONG 114°26'39")

OCT 1968
31... 152 882 1.20 390 220   1470 7.7 

DEC.
31... 152 883 1.20 380 246 3.4 1460 7.7 

JULY 1969
31... 141 828 1.13 340 222   1380 8.1

0952^160 SOUTH GILA PUMP OUTLET CHANNEL NO. 3 NEAR YUMA, ARIZ. (LAT 32°43'04", LONG 114°30'12") 

MAR 1969

APR.
24... 
JUNE
30...

JULY
31...

AUG.
21...

1360

1340

1*60

1320

3170

3460

3210

4.31

4.71

4.37

1100

1080

1080

814

821

822

9.7 5410

5760

5350

7.6

7.4

7.6

7.6

7.8

09529000 BRUCE CHURCH DRAIN NEAR YUMA, ARIZ. (LAT 32°43'26", LONG 114°31'OT")

NOV 1968
04... 325 1660 2.26 850 532   2760 7.8 

APR 1969 , .
06... 2«Z 1590 2.16 800 472 -- 2650 7.6

05... 298 1790 2.*3 810 *56 4.7 2650 7.5

09529240 SOUTH GILA PUMP OUTLET CHANNEL NO. 2 NEAR YUMA, ARIZ. (LAT 32°42'31", LONG 114°31'45")

FEB 1969
18..  751 21*0 2.91 690 470 ~ 3560 7.7 

JUNE
S0»*4 T55 2100 2.86 690 467 8.2 3650 7.6

AUG.



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD STATIONS IN COLORADO RIVER BASIS

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

SODIUM
PIUS 

MAG- PO-

DIS- SILICA CIU« SIUM SIUH BONATE BONATE SULFATE
CHARGE (SI02I (CAI (HGI INA+KI (HCO3I (COB) (S0*l

DATE (CFSI (MG/LI IHG/LI (HG/LI (MG/LI IMG/LI 1M6/II (MG/LI

DIVERSIONS AND RETURN FLOWS AT AND BELOW IMPERIAL DAM 

09539360 SOUTH GILA PUMP OUTLET CHANNEL NO. 1 NEAR YUMA, ARIZ. (LAT 32°42'24", LONG 114°33'19")

OCT 1968
31... -- -- 11* 5*   268   

FEB 1969
10...     11O 48   296
18...   22 162 65 *87 296 ~ *60 

JUNE
30... 45   158 70   288 
AUG.
15... *1   158 67   290    

09529440 SOUTH GILA PUMP OUTLET CHANNEL NO. 4 NEAR YUMA, ARIZ. (LAT 32°42'46", LONG 114°35'50")

09530000 RESERVATION MAIN DRAIN NO. 4 NEAR YUMA, ARIZ. (LAT 32°44'09", LONG 114«37'16'')

NOV 1968
25...   18 142 *8 205 2*8   *30 

FEB 1969
25...     145 47   260 

HAY
22... 50   150 50   268   

JULY
28... 55 20 1*8 49 197 260   *50 

AUG.
13... 53   151 47   26*
28... ~   135 47   2*0   

SEP.
16... 66 18 14.! 48 216 2*0   480

09530500 DRAIN 8-B NEAR YUMA, ARIZ. (LAT 32°44'39", LONG 114°41'45")

NOV 1968
25...   20 9* 35 177 228   350 

FEB 1969
25...     ,10 43   260 

JULY
28... 2.1 17 86 43 179 180   380



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD STATIONS IN COLORADO RIVER BASIN

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DIS­ 

SOLVED DIS- NON- SODIUM SPECI- 
SDLIDS SOLVED CAR- AD- FIC 

CHLO- (SUM Of SOLIDS HARD- BONATE SORP- CONO- 
RIDE CONST I- ITONS NESS HARD- TION UCTANCE PH 
(CD TUENTS) PER ICAfMG) NESS RATIO (MICRO- 

DATE (MG/L) IMG/L) AC-FT) (MG/L) IMG/L) MHOS) (UNITS)

DIVERSIONS AND RETURN FLOWS AT AND BELOW IMPERIAL DAM 

09529360 SOUTH GILA PUMP OUTLET CHANNEL NO. 1 NEAR YUMA, ARIZ. (LAT 32°*2 1 2*", LONG 11*«33'19")

OCT 1968
31... 315 1*10 1.92 505 285 ~ 2350 7.7 

FEE 1969
10... **5 17*0 2.37 *70 228   2900 7.8
18... 715 2060 2.80 670 *28 8.2 3520 7.7 

JUNE
30... 685 21*0 2.91 68D ***    3560 7.7 

AUG.
15... 675 2050 2.79 670 *32   3420 8.0

09529*40 SOUTH GILA PUMP OUTLET CHANNEL NO. * NEAR YUMA, ARIZ. (LAT 32°*2'*6", LONG 11*°35'50")

FEB 1969 
18... 1690 37*0 5.09 1*00 1120   62*0 7.*

09530000 RESERVATION MAIN DRAIN NO. * NEAR YUMA, ARIZ. (LAT 32°**'09", LONG 11*°37'16")

NOV 1968
25... 2*5 1210 1.65 550 3*6 3.B 1930 7.8 
FEB 1969
25... 232 1180 1.60 555 3*2   1960 7.7 

NAY
22... 228 1180 1.60 580 360   1970 7.3 

JULY
28... 225 1220 1.66 570 357 3.6 I960 8.0 

AUG.

09530500 DRMN 8-B NEAR YUMA, ARIZ. (LAT 32°**'39", LONG ll*0*!^")

NOV 1968
25... 152 9*2 1.28 380 193 *.0 1520 7.9 

FEB 1969
25... 178 1070 l.*6 *50 237   1790 7.8 

JULY
28... 168 963 1.31 390 2*2 3.9 1560 8.1

2*5

232

228

222 
202

230

1210

1180

1180

1180 
1090

125D

1.65

1.60

1.60

l.*8

1.70

550

555

580

530

550

3*6

3*2

360

333

353

3.6 1930

1960

1970

1810

4.0 1900



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN COLORADO RIVER BASIN 

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

NOV 1968 
07...

MAR 1969
03...

JUN
02...

AUG
26...

NOV 1968
19...

MAR 1969
03

JUN
05...

AUG
27...

DIS- SODIUM 
DIS- SOLVED PLUS

DIS- SILICA CALCIUM SIUM SODIUM SIUM 
CHARGE (SI02) (CA) (MG) (NA) (NA K)

COLORADO RIVER MAIN STEM

09070500 COLORADO RIVER NEAR DOTSERO, COLO. (LAT

929 7.5 63 12 30

964 9.3 51 13 22

4100       8.8

1290 8.4 49 12 22

102 28 55 38 68

55 24 50 40 73

168   -- -- 36

95 29 44 48 80

GUNNISON RIVER BASIN

SIUM BONATE BONATE SULFATE

39 38 40 LONG 107 04 40)

140   116

123 f- 83

91   33

125   77

408 -- 90

386 -- 115

255 -- 55

426   102

CHLO­ 
RIDE

(MG/L)

40

29

9.0

23

10

11

4.0

8.8

09149900 UNCOMPAHGRE RIVER AT DELTA, COLO. (LAT 38 44 30 LONG 108 04 50)

NOV 1968
15... 

MAR 1969
05... 

JUN
06...

AUG
29...

479   -- -- 105

265 19 253 79 178

GREEN RIVER BASIN

276 -- 1250

275   1270

226   635

291   1080

23

26

14

20

09203000 EAST FORK RIVER NEAR BIG SANDY, WYO. (LAT 42 40 00 LONG 109 25 00)

JUL 1968
10. ..A

JUL 1969
08...

AUG
04...

SEP
09...

JUL 1969
08...

AUG
04...

SEP
09...

JUL 1969
08...

AUG
04...
SEP
11...

JUL 1969
09...

AUG
04...

SEP
11...

0915 248 2.7 1.8 .6 2.0

SAN JUAN RIVER BASIN

09346400 SAN JUAN RIVER NEAR CARRACAS, COLO. (LAT

852 17 17 3.1 6.7

800 18 22 4.6 9.7

460 18 27 9.2 16

322 14 25 3.3 7.9

300 15 28 4.0 8.4

320 14 29 3.8 7.2

155 8.3 30 4.9 13

415 8.0 21 3.5 9.6

278 7.6 24 3.9 9.3

09363500 ANIMAS RIVER NEAR CEDAR HILL, COLO. (LAT

1580 5.7 36 4.9 7.2

720 8.4 53 9.2 15

696 9.1 55 8.0 14

.180 4.2

37 00 47 LONG 107 18 30)

1.3 60   18

2.2 82   30

3.0 112 -- 54

1.6 76   29

2.1 87   30

1.6 87   30

1.9 130   15

1.9 92 -- 12

1.8 100   12

37 02 15 LONG 107 52 25)

1.2 79   50

3.0 134   78

2.5 134   79

.2

.8

1.2

1.5

1.2

1.2

1.6

2.0

2.9

6.8

5.2

10

8.1

AMARGO CREEK NEAR LUMBERTON, N. MEX. (LAT 36 55 59 LONG 106 55 03)

MAY 1969
07...

APR 1969
24...

MAY
20. ..B

SAN JUAN RIVER AT PUMPING STATION DIVERSION TO MORGAN LAKE, N

1530 5000 4.1 40 6.8   18

1025 5000 7.6 36 6.3 14

. MEX. (LAT 36 44 33 LONG 108 27 39)

107 0 71

1.4 98 0 60

46

3.8

3.0

A INCLUDES 0.09 MG/L TOTAL IRON (FE).
B INCLUDES 0.02 UG/L DISSOLVED IRON (FE).



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN COLORADO RIVER BASIN 

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

NOV
07.

MAR
03.

JUN
02. 

AUG
26.

NOV
19.

MAR
03.

JUN
05.

AUG
27.

NO
1 .

MA
0 .

JU
0 .

AU
2 .

DIS-
DIS- SOLVE! BIS- BIS-
SOLVED ORTHO SOLIDS SOLVED SOLVED
FLUO- PHOS- (RESI- SOLIDS SOLIDS HARD-
RIDE NITRATE PHATE DUE AT (TONS (TONS NESS

COLORADO RIVER MAIN STEM

09070500 COLORADO RIVER NEAR DOTSERO, COLO. (LAT

196B
.3 .02 345 .47 865 208

1969
.4 .00 283 .38 737 180

.3 .00 168 .23 1860 102

.4 .01 266 .36 926 171

1968
2.3 .02 506 .69 139 294

1969
4.0 .15 508 .69 75.4 290

.3 .02 322 .44 146 184

.4 .02 517 .70 133 308

GUNNISON RIVER BASIN

1968
19 *02 2110 2.87 1130 1060

1969
17 .00 2120 2.88 590 1030

>4 .16 1250 1.70 1620 680

18 .04 1860 2.45 1330 955 

GREEN RIVER BASIN

NON- SODIUM
CAR- AD-

BONATE SORP-
HARD- TION

(MG/L) (SAR)

39 38 40 LONG 107

93 .«

79 .7

68 .7

0 1.7

0 1.9

0 1.2

0 2.0

834 2.8

804 3.1

495 1.8

09203000 EAST FORK RIVER NEAR BIG SANDY, WYO. (LAT 42 40 00 LONG 109

JUL
10.

JULY
08. 

AUG
04.

SEP
09.

JUL
OB.

AUG
04.

SEP
09.

JUL
OB.

AUG
04.

SEP
11.

JUL
09.

AUG
04.

SEP
11.

1968
.1 .1 -- C14 .02 9.37 7

SAN JUAN RIVER BASIN

1969
.1 -- 75 .10 173 50

.6 -- 122 .17 264 73

.3 .1 ~ 180 .24 224 101

1969
.0 -- 106 .14 92.2 73

.1 ~ 122 .17 98.8 86

.3 .1   140 .19 121 85

09354500 LOS PINOS RIVER AT LA BOCA, COLO. (LAT

1969
1.3   131 .18 54.8 91

.9   96 .13 108 66

.3 .1   120 .16 90.1 78

1969
.5   154 .21 657 106

.9   252 .34 490 170

.5 .6   258 .35 485 170

0 .3

1 .4

6 .5

9 .7

11 .4

15 .4

14 .3

37 00 40 LONG 107

0 .6

0 .5

0 .5

41 .3

60 .5

60 .5

SPE­
CIFIC
CON­

DUCT­
ANCE

MHOS) (UNITS)

04 40)

555 7.6

443 7.2

428 7.2

768 7.8

783 8.1

481 8.2

797 7.3

2350 8.0

2400 7.6

1500 7.7

25 00)

19 6.7

140 7.3

180 8.1

314 7.8

3 52)

187 7.5

201 8.0

214 7.4

35 55)

234 7.6

169 7.9

187 7.6

52 25)

252 7.9

402 8.2

403 7.5

TEMPER-

(C°)

13.0

4.0

14.0

1.0

5.0

22.0

18.0

4.0

7.0

15.0

17.0

9.0

15.0

19.0

19.0

15.0

20.0

17.0

18.0

21.0

16.0

16.0

23.0

14.0

AMARGO CREEK NEAR LUMBERTON, N. MEX. (LAT 36 55 59 LONG 106 55 03)

MAY 
07.

APR
24.

MAY 
2rf.

C 
D

1969

SAN JUAN RIVER AT PUMPING STATION DIVERSION TO MORGAN LAKE, N

1969
.0   C197 -- -- 128

SUM OF CONSTITUENTS.

. MEX. (LAT 36 44

40 .7

2890

33 LONG 108 27 39)

325 8.1

3.0

14.0

12.0



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN COLORADO RIVER BASIN 

CHEMICAL ANALYSES, HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

US- SODIUM
DIS- SOLVED PLUS
SOLVE! MAGNE- POTAS- POTAS- BICAR- CAR- CHLO-

DIS- SILICA CALCIUM SIUM SODIUM SIUM SIUM BONATE BONATE SULFATE RIDE
CHARGE (SI02) (CA) (MG) (NAI (NA+K) (K) (HC03) (C03) (504) (CD

TIME (CFS) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)

SAN JUAN RIVER BASIN CONTINUED 

MORGAN LAKE NEAR SHIPROCK, N. MEX. (LAT 36 41 32 LONG 108 28 53)

1500 -- 1.0 82 32 -- 109 -- 137 0 390 38 

MORGAN LAKE AT DAM, N. MEX. (LAT 36 41 22 LONG 108 29 191

.6 83 32 108 -- 5.3 1*2 0 406 38 

CHACO RIVER AT HOGBACK GAP, N. HEX. (LAT 36 42 39 LONG 108 31 55)

MAY 1969
20... 1130 1.6 7.9 475 1070 -- 1890 -- 294 0 8120 505
21...C 1345 4.5 .8 270 44 342 -- 9.7 -- 24 1340 107

09367950 CHACO RIVER NEAR HATERFLOH, N. MEX. (LAT ?6 44 10 LONG 108 33 50)

APR 1969
25... 1245 7.9 3.6 208 56 -- 282 -- 68 0 1100 96 

MAY
21...E 1430 3.73 5.8 255 63 357 -- 10 45 2 1360 128

LITTLE COLORADO RIVER BASIN 

PUERCO RIVER OF THE HEST, AT NM 40 CROSSING, N. MEX. (LAT 35 27 38 LONG 108 56 29)

APR 1969 
01...     10 36 3.2 -- 46 -- 198 0 31 4.1

B INCLUDES 0.02 UG/L DISSOLVED IRON (FE). 
E INCLUDES 0.03 UG/L DISSOLVED IRON (FE).

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENTS AND PARTICLE-SIZE DISTRIBUTION, HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(METHODS OF ANALYSIS: B, BOTTOM HITHDRAHAL TUBE) C, CHEMICALLY DISPERSEDl Nr IN NATIVE HATERl P, PIPETi S, SIEVE)

V, VISUAL-ACCUMULATION TUBE I H, IN DISTILLED HATER)

HATER PARTICLE SIZE
TEN- METHOD
PERA- CONCEN- SEDIMENT PERCENT FINER THAN THE SIZE (IN MILLIMETERS) INDICATED OF
TURE DISCHARGE TRATION DISCHARGE ANAL.Y-

GREEN RIVER BASIN

09189500 HORSE CREEK AT SHERMAN RANGER STATION, HYO. (LAT 42 56 40 LONG 110 23 20) 

JUN 2 1969 0945 4.5 246 29 19

09193000 NEH FORK RIVER BELOH NEH FORK LAKE, NEAR CORA, HYO. (LAT 43 05 00 LONG 110 00 30) 

JUN 4 1969 1230 12.0 369 3 3.0

09198500 POLE CREEK BELOH LITTLE HALF MOON LAKE, NEAR PINEDALE, HYO. (LAT 42 53 00 LONG 109 43 00) 

JUN 6 1969 1115 12.5 523 1 1.4

JUN 5 1969 1630 16.0 212 4 2.3

09202000 BOULDER CREEK BELOH BOULDER LAKE, NEAR BOULDER, HYO. (LAT 42 49 10 LONG 109 42 59) 

JUN 6 1969 1545 11.0 1410 6 23

09203000 EAST FORK RIVER NEAR BIG SANDY, HYO. (LAT 42 40 00 LONG 109 25 00) 

JUN 7 1969 1100 6.0 738 4 8.0

JUN 6 1969 1815 12.0 296 6 4.8

09205500 NORTH PINEY CREEK NEAR MASON, HYO. (LAT 42 39 20 LONG 110 20 40) 

JUN 7 1969 1020 7.0 247 138 92

09208000 LABARGE CREEK NEAR LABARGE MEADOHS RANGER STATION. HYO. (LAT 42 30 30 LONG 110 40 10) 

JUN 6 1969 1200 8.5 43.4 4 .5

09210500 FONTENELLE CREEK NEAR HERSHLER RANCH, NEAR FONTENELLE, HYO. (LAT 42 05 45 LONG 110 25 10) 

JUN 5 1969 1550 16.5 152 42 17

09212500 BIG SANDY RIVER AT LECKIE RANCH, NEAR BIG SANDY, HYO. (LAT 42 35 00 LONG 109 17 00) 

JUN 7 1969 1400 12.5 491 7 9.3



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN COLORADO RIVER BASIN 

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DIS­ 
SOLVED
FLUO-
RIDE NITRATE
IF) (N03) 

(MG/L) (MG/L)

DIS- DIS-
ORTHO SOLIDS SOLVED SOLVED

PHATE DUE AT (TONS (TONS NESS
(P04) 180°C1 PER PER (CA»MG)

(MG/L) (MG/L) AC-FT) DAY) (MG/L)

SAN JUAN RIVER BASIN CONTINUED 

MORGAN LAKE NEAR SHIPROCK, N. MEX. (LAT 36 41 32 LONG 108 28 53)

SPE-
SODIUM CIFIC 

AD- CON-

HARD­ 
NESS 
(MG/L)

TION ANCE
RATIO (MICRO- PH
ISAH! MHOS) (UNITS)

C720 -- -- 336 22* 2.6 

MORGAN LAKE AT DAM, N. MEX. (LAT 36 41 22 LONG 108 29 19)

MAY 1969
20...G
21...H

APR 1969
25... 

MAY
21..,I

1 -- C744 --   340 224 2.5 

CHACO RIVER AT HOGBACK GAP, N. MEX. ILAT 36 42 39 LONG 108 31 55)

370
40

0936

32

C12600 
C2190

5360
806

854 5.2

12700
2760

29107 43 -- C2250   -- 895 

LITTLE COLORADO RIVER BASIN 

PUERCO RIVER OF THE WEST, AT NM 40 CROSSING, N. MEX. (LAT 35 27 38 LONG 108 56 29)

22.0
28.0

1.9 C230

C SUM OF CONSTITUENTS.
F INCLUDES 0.16 MG/L DISSOLVEP BORON IB). 
G INCLUDES 1.009 DENSITY (G/ML AT 20°CI. 
H INCLUDES 4.0 MG/L DISSOLVED BORON IB). 
I INCLUDES 4.6 MG/L DISSOLVED BORON IB).

103 2.0 380

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENTS AND PARTICLE-SIZE DISTRIBUTION, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(METHODS OF ANALYSIS: B, BOTTOM WITHDRAWAL TUBE I C, CHEMICALLY DISPERSED! N, IN NATIVE WATERl P, PIPETl S, SIEvil

V, VISUAL-ACCUMULATION TUBE I W, IN DISTILLED MATER)

WATER PARTICLE SIZE
TEM- METHOD
PERA- CONCEN- SEDIMENT PERCENT FINER THAN THE SIZE (IN MILLIMETERS) INDICATED OF
TURE DISCHARGE TRATION DISCHARGE ANALY-

GREEN RIVER BASIN CONTINUED

09213500 BIG SANDY RIVER NEAR FARSON, WYO. ILAT 42 19 00 LONG 109 29 00) 

JUN 2 1969 1530 14.5 327 366 323

09214000 LITTLE SANDY CREEK NEAR ELKHORN, WYO. ILAT 42 32 00 LONG 109 13 00) 

JUN 7 1969 1505 13.5 125 8 2.7

09214500 LITTLE SANDY CREEK ABOVE EDEN, WYO. (LAT 42 15 00 LONG 109 18 00) 

JUN 3 1969 1500 15.5 53.0 273 39

09215000 PACIFIC CREEK NEAR FARSON, WYO. (LAT 42 08 00 LONG 109 19 00)

APR

09218500 BLACKS FORK NEAR MILLBURNE, WYO. (LAT 41 03 26 LONG 110 34 27) 

JUN 4 1969 0630 6.0 599 28 45

GILA RIVER BASIN 

09480500 SANTA CRUZ RIVER NEAR NOGALES, ARIZ. ILAT 31 20 40 LONG 110 51 05)

AUG 27..... 1035 23.0 199 4020 2160 49 57   74   90 95 188

"

.. yPWC

09482500 SANTA CRUZ RIVER AT TUCSON, ARIZ. (LAT 32 13 15 LONG 110 58 50)



296 PART 10. THE GREAT BASIN

EAR RIVER BASIN 

10020100 BEAR RIVER ABOVE RESERVOIR, NEAR WOODRUFF, UTAH

LOCATION. Lat 41°26'05", long lll'Ol'OO", in NWjNWj sec.29, T.17 N. , R.120 W. , Uinta County, Wyo. , at gaging 
station 9.3 miles upstream from Woodruff Narrows Dam and 10 miles southeast of Woodruff.

DRAINAGE AREA. 780 sq mi, approximately.

PERIOD OF RECORD. Chemical analyses: October 1968 to September 1969.

DATE 

T.

V.
°. . .
C.
4. . .
N.
"...
B.
2...
R.
5. . .
Y

NE
1...
3...
LY

UG.
25...

CT.
18...
0V.
19...
EC.
?4. . .
AN.
28...
EB.
12...
A" .
15...
AY
10. ..
ONE
11...
23...
ULY
3C . . .
UG.
25...

OIS-

09n<- 155

163' 125

113" 1",4

13X 102

11'" R7

I4cc i?;

1 ^ 3 .j 112^

1PCC 341
!»CJ 298

093C 28

IMS 5.3

FLUG-

(Fl (NG3I

.1 .2

.2 .4

.2 .2

.2 1.7

.2 1.7

.3 1.6

.3 .4

.3 .3

.1 .5

.5 .7

.3 .3

rCTAL CAL- 'IE-
SILICA IRCN CIU" SIUM

7.6 1C 47 17

7.4 70 47 20

8.1   6C 22

10   54 IS

11   53 19

11 -- 52 25

7.6 45C 31 8. 6

fl.4   37 15
10   46 15

9.1   51 29

4.4   35 31

CIS-
SCLVEO PIS- CIS-

ISU" OF SOLIDS SOLIDS

45 215 .32 98.1

90 236 . ^ 91.7

11 272 .38 79.2

40 242 .34 6B.°

29 Z44 .33 57.3

16: 276 .39 102

T- 125 .11 4'5

5C 13^ .26 177
T 2?3 .28 16ft

9^ ?:4 .43 23.9

4: 313 .46 4.81

PO-
TAS-

soniuw SIUF

9.3 2.1

13 l.B

13 1.7

12 1.7

11 1.6

13 P. 5

3.7 .5

9.0 1.9
3.D 2.4

21 3.9

40 5.3

CAO- 
H«nn- BONATE

1MC/L) («G/L,

137 11

201 11

240 14

210 1C

213 13

233 14

113 9

155 f
175 4

246 i

214 B

BICAR­
BONATE 
(HC03I

214

231

275

244

220

267

127

IR9
208

305

262

SODIUM
AD- 

SORP-

.3

.4

.4

.4

.3

.4

.2

.3

.3

.6

1.2

CAR-
BCNATE SULF4TE 
(C03I (S04I

0 23

0 22

0 14

12 15

0 28

C 7.4

C 6.6
0 14

0 20

C 35

SPECI­
FIC

CONO-

"HOSI (UNITS)

332 7.5

418 7.fl

469 7.6

431 7.9

427 B.5

493 7.9

230 7.2

3C3 8.0
350 8.1

559 8.P

597 8.1

CHLO­
RIDE 
(CLI

B. 5

10

10

10

11

11

3.4

8.7
5.3

19

38

ATURE 
(OEG Cl

3

Z

0

0

0

 

10

16
16

 

 



BEAR RIVER BASIN 

10027000 TWIN CREEK AT SAGE, WYO.

LOCATION. Lat 41°49', long 110°58', In SEj sec.7, T. 21 N. , R.119 W. , Lincoln County, at former gaging station 
0.5 mile southwest of Sage and 5 miles upstream from mouth.

DRAINAGE AREA. 246 sq mi.

PERIOD OF RECORD. Chemical analyses: October 1967 to September 1969 (discontinued).

"AG-
TOTAL C4L- NE-

OCT.
13... 141«: 4.C 12 9C 96 45 33

NOV.
19... 14[5 h.C U 16C 91 44 33

JAN.
L3... l'3 r 5.1. 13 C =>6 44 46

17... 153-  *.* 13 Itr 97 42 56

24... i725 =.2 11 120 96 43 56
MAY
07... oer- ^4 14 IB: 79 32 34

JUNE
-'... 164,- 11 13 15C 77 47 41

DIS­
SOLVED DIS- DIS-

FLUO <S'J" TF SOLIDS SOLIDS HA.RD-

Of T.
19... .5 .0 R: 548 .77 7.36 4CT

NOV.
11... .t. .2 =: 517 .71 8.46 384

JAN.
''9... .6 .2 9j 623 .89 8.72 42C
FFH.
17... .6 .5 5: f>7 .98 15.3 415

24... .7 .0 4j 5S3 .86 15.7 392
MAY

PO-

TAS- 8ICAR- CAR- CHLO-

(K> (HC03I (C03) (S04) (CLI

4.5 269 C 212 23

2.7 251 0 157 24

4.» 27C 0 226 31

3.7 299 0 146 16

2.1 311 0 175 20

NON- SODIUM SPECI-
CAP- AC- FIC

17? .7 854 8.0 5

178 .7 796 7.7 0

180 1.0 951 7.3 0

1BC 1.2 950 8.C 0

171 1.2 942 7.8 0

92 .8 754 7.8 10

SUSPENBEB-SEDIHENT DISCHARGE MEASUREMENTS, WATER YEAR OCTOBER 1968 TO SEPTEMBER 196?

SUSPENDED 
CIMCFN- SEDIMENT 
T'miO'J DISCHARGE 
(MG/L) (TO'lS/DAY)

234 22



BEAR RIVER BASIN 

10039500 BEAR RIVER AT BORDER, WYO.

LOCAT ION.  Lat 42
g 
f

DRAIN
PERIO

rom Thomas F
AGE AREA.  2
D OF RECORD.

Water temperatu

EXTREMES.  1968-6

Hardness: Ma

DAT 

OCT.
Cl- 

N'W.
Ll-

CFC.
f l-

JAN.
:i-

FFB.
<~ 1-

M»R.
1-

!1-
19-

31.
APK.
 :i-
. -f-
H-
?3-

MAY
1 1-
; 5-

JUNF
C 1 -
14-

JULY
.1-

many days d

Tl»E

31

30

31

31

23

10
n
V

".b
in --
22 *r

04
3 1 --

1 "* --
3 '

15
16-31

' 1-
SEPT
'1-

31

3?

KTD. AVG.
TIME

HTO. AV
TONS

PfcR DA

nC T .
la. 

DFC.
17.

24.
JULY
"f. 

SFPT
1C.

A

I. .

Y

124?

17' 1

1 72C

. . 1 0^

..3 13CL

ork! 2 mlle W6St °* Wyoming- Idaho State line - °

,490 sq mi, approximately.
 Chemical analyses: October 1965 to Septembe
res: October 1965 to September 1969.

9:

5 mile west of Border, and 2.1 mi

r 1969.

ximum, 311 mg/1 July 1-15; minimum, 159 mg/1 Mar. 31 to Apr. 6.

uring December to February.

MEAN TCTAL CAL- NF-
oi<,- siLir* IBON ciu« SIUM

19» 11   61 P5

26A 11 -- 59 24

271 7.7   6n 17

23R 9.2   63 23

213 9.3 -- 61 23

235 8.6   9 22
lit 11   3 22
292 8.1   1 9

2^C 6.1   0 5

23m 6.1   0 5
271- 7.9 r 2
153G S.9 ~ 3 1
1343 7.7 ? 5

!31- 7.4 --69
133 1 7.9 s 4

46^ 9.3   6 fl
t-42 L2 --7 9

452 13   66 5
3"! 12   104 1

lb: 13   56 27

115 8.9   54 23

9."1   56 21

487 9.3   61 22

12   74 28

A250 7.2 3L. 76 3.9

A 1C' 5.9   54 26

PO-
TAS- BICAB- CAR-

SODIUM SIUM 80NATE BCNATE 
(MA) (Kl (HC03) (C03)

24 2.0 244 0

20 2.0 244 0

23 2.P 250 0

20 2.1 247 n

18 2. , 249 C

19 2. 233 0
22 2. 255 0

1 2. 228 fl
5 5. 16P 0

5 5. 160 0
9 6. 198 0
7 5. 264 0
2 3. 2*6 0

6 2. 238 0
2 2. 217 0

6 1. 210 5
1 3. 298 8

2 3. 311 12
6 2. 308 8

30 2.1 253 0

26 1 .6 214 0

?3 3.2 ?36 1

24 2.* 246 1

30 4.1 310 2

AWPLES 

22 1.9 253 0

15 1.7 256 0

17 2.0 231 0

23 3.0 264 0

Idaho, at
les upstrea

3.

SULFATE 
(S04I

66

49

55

51

60
60
54
42

42
53
77
56

35
24

46
68

74
65

bf

70

52

58

68

67

53

46

69

jn

CHLO­
RIDE 
(CLI

23

21

ia

21

17

18
22
17
14

14
30
38
22

15
11

16
38

43
40

29

27

23

24

30

22

18

17

29

B INCLUDES 8,5 MG/L DISSOLVED OXYGEN (FIELD DETERMINATION).



EEAR RIVER BASIN 

10039500 BEAR RIVER AT BORDER, WYO. Continued

Diss 
Hard

Wate

more
440

rc~
NO

TE
f>

J A
r

f. f

MA

1
]

40

!

3

JU

JU
0
1

su

SF

r,.
TIM
n.
TON

-31

-31

-31

-2P

-n
-ie
-30

- r t
-r

IIP
-04
-31
F
-n

y
-15

- 3 1

-31

-11

>JG.

VG .

tO U4Y

ness: Maximum, 311 mg/1 J

comprehensive definition
mg/1 July 8; hardness, 320

FLUP-
lilDE MT=ATE RGKON 

(Fl (MO 31 (HI

.3 .4 5 r

.4 .6 23.

.2 .7 61

.3 .9 1-

.3 .9 22T

.6 .4 :

.5 .3 5- 

.»  1.2 1"

.3 ' . 2 7 :

.: i .a 7r

.3 .9 

.1 1." 1,1

.3 .8 4C

.2 . r, 4 "}

.3 .r 2 '

.4 .1

.3 .-5 =)-

.3 .1 If

.3 .3 IV

.3 .2 4?

.3 . H r

.3 .6 79

.4 1.1

uly 1-15, 1969 ; minii

of water quality. ME
mg/1 July 8.

ns-
SCLVFD DIS-

(SUM OF SCLII1S
TONSTI- (TCNS

336 .47

3.?I .42

313 .43

335 . t5

'05 .42

294 .40
219 .32

219 .32
?PB .41

31f .43

265 .37
234 .32

271 .39
<-13 ,5R

436 .62
426 .59

316 .44

316

324 .45

4-1

num, 159 mg/1 Mar

ximum observed di

OIS-

SQLIOS H4RO-
(TONS NESS

186 254

228 219

202 24C

189 24a

233 22°
144" 159

1443 159
2221 190

1141 231

569 219
155 195

352 212

554 311
351 305

15S 253

10C 230

228

242

 

31 to Apr. 6, 1969.

NOK- SODIUM SPEC1- 
C»P- 40- FIC 

BCNATE SDRP- COND-
H4BO- T10N UCT4NCE

54 .7 558

45 .6 540

14 .7 541

37 .6 538

44 .5 548

45 .5 520
37 .6 557 
42 .5 506

28 .5 378
26 .9 5C6 
43 1.0 642
29 .6 517

24 .5 479
17 .4 417

31 .5 468
27 1.1 692

36 1.0 743
39 .9 714

45 .8 644

54 .7 553

31 .7 528

3fl .7 561

 

s Apr. 3, 1969.

d solids,

PH TEMPER­ 
ATURE

(UNITS) 1DEG Cl

7.5

7.7

7.6

8.1

7.B

8.0
8.1
7.9

7.B
8.1

9.2

8.0
8.2

8.3
6.3

8.4
8.3

8.1

7.9

8.1

8.0

__

4N4LYSFS OF 4DDITION4L SAMPLES

net.
1 9 ...

otc.
17...

M4R.

JULY

SfPT.
1C ...

.2 .1 4~

.2 .1 ,j;

.3 .3 ia:

.5 .3 22'

 

337 .47

3"P .44

2"S .4^

44C .63

3 C 5 ,5f

203 262

23P 249

197 228

55! 320

100 266

5C .6 577

39 .4 546

39 .5 512

38 1.1 770

5C .7 C595

7.5 6

7.3 0

7.4 0

a. 4 19

C8.1 18

C FIELD DETERMINATION.

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENTS, WATER YEAR OCTOBER 1968 TO SEP T EMBER 1969

TI 't 

1510

HATC '
TEM-
PtR \-
TUi'.t HI SCH
I Cl <CF

SUSPENOEO 
CONCFN- SEOIMFNT 

SRG6 TRSTICN DISCHARGE



OCT 

580

BEAR RIVER BASIN 

10039500 BEAR RIVER AT BORDER, WYO. Continued

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

586 529 525 5*0 511

532

602

588

615

585

590

585

600

616

575

617

623

5*6 59<f 540 558



BEAR RIVER BASIN 

10039500 BEAR RIVER AT BORDER, WYO.  Continued

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

1 2.0
? 3.0
) 2.0
4 1.0
i 2.0

t 10.0
7 7.0
B 8.0
9 B.O

in a.o

11 6.0
12 8.0
13 9.0
14 8.0
15 7.0

16 6.0
17 4.0
18 7.0
19 7.0
23 6.0

21 7.0
22 6.0
23 7.0
24 8.0
2i 8.0

26 7.0
27 6.0
28 7.0
29 8.0
30 5.0
31 3.0

.0

.0

.0

. 0

. 0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

. 0

.0
 

.0 1.0 0.0

.0 1.0 1.0

.0 1.0 1.0

.0 2.0 0.0

.0 1.0 0.0

.0 1.0 1.0

.0 2.0 1.0

.0 1.0 1.0

.0 2.0 0.0

.0   1.0

.0 1.0 1.0

.0   1.0

.0 1.0 1.0

.0 1.0 1.0

.0 2.0 0.0

.0 1.0 1.0

.0 1.0 2.0

.0 1.0 1.0

.0 2.0 1.0

.0 1.0 2.0

.0 2.0 1.0

.0 1.0 1.0

.0 0.0 2.0

.0 1.0 1.0

.0 2.0 2.0

.0 1.0 1.0

.0 1.0 2.0

.0 1.0 1.0

.0 0.0

.0 0.0

.0 1.0

.0 2.0

.0 4.0

.0 4.0

.0 4.0

.0 5.0

.0 7.0

.0 6.0

.0 9.0

.0 8.0

.0 9.0

.0 10.0

.0 9.0

.0 8.0

.0 8.0

.0 8.0

.0 8.0

.0 8.0

.0 8.0

.0 9.0

.0 8.0

.0 11.0

.0 10.0

.0 12.0

.0 8.0

.0 7.0

.0 8.0

.0 8.0

.0 10.0

.0 10.0

.0 9.0

.0

>IAY JUN JUL AUG

1.0 15.0 19.0 21.0
0.0 14.0 20.0 19.0
1.0 16.0 16.0 20.0
3.0 16.0 19.0 22.0
2.0 20.0 18.0 20.0

0.0 19.0   22.0
0.0 16.0 Ifl.O 20.0
0.0 16.0 19.0 20.0
0.0 16.0 20.0 16.0
1.0 14.0 19.0 20.0

0.0 13.0 20.0 22. D
0.0   19.3 20.0
0.0   18.0 20.0
0.0 16.0 ?0.0 21.0
0.0 14.0 20.0 2LO

1.0 12.0 22.0 20.0
0.0 16.0 22.0 20.0
0.0 16.0 22.0 20.0
0.0 18.0 22.0 19.0
0.0 17.0 22.0 20.0

0.0 1B.O 20.0 20.0
5.0 16.0 21.0 18.0
7.0 16.0 21.0 19.0
8.0 14.0 20.0 22.0
6.0 12.0 16.0 20.0

6.0 12.0 70.0 20.0
5.0 14.0 22.0 21.0
6.0 14.0 22.0 20.0
4.0 10.0 20.0 22.0
4.0 18.0 22.0 20.0
3.0   20.0 19.0

SEP

0.0
1.0
4.0
7.0
7.0

2.0
5.0
7.0
8.0
6.0

8.0
7.0
5.0
0.0
5.0

6.0
5.0
5.0
6.0
6.D

4.0
4.0
4.0
2.0
5.0

6.0
3.0
2.0
6.0
2.0
 



WEBER RIVER BASIN 

10136500 WEBER RIVEK AT GATEWAY, UTAH

LOCATION.  L
ft bank, 400 ft downstr 
idge, 1,200 ft downstre wberry Creek, and 3,200 ft

DRAINAGE AREA.  1,610 

PE1UOD OF RECORD.   Che lical analyses: May 1958 to September 1969. 
October 1958 to September 1959.Water temperatu 

REMARKS.   Flow regulated by Rockport , Echo, and E

ATE 

V.
1...
N.
4. . .

0...

4E

T.

MAG-

CAL- NE-

CHARGE (5102) IDA) IMG)

121

596 10 59 17

374

l<,50

1530 8.3 42 13

I860

741 7.5 5t> 13
723

515

406 8.3 61 17

SODIUM
PLUS

PC- PO-
TAS- T«S-

(NAI IKI INA»KI

25

It, 2.4

29

11 2.1

13

12 2.4
14

11

14 2.4

BIC4R- CAR-

(HC03I (C03I

276 0

?34 0

<^35 0

170 0

184 0

212 0
?11 0

223 0

251 0

CHLO-

(S04I ICLI

45 29

33 19

?4 16

21 15

?5 15
?7 19

18 19

25 18

0V.
1.. .
N.
4. ..
B.
0. . .
R.

P.

y
0...
NE
2 ... 
4. . .

G.
9.. .
PT. 
2...

DIS­ 
SOLVED
SOLIDS

FLUO- (RESI-
RIDE NITRATE DUE AT 
(Fl (N03I 180 Cl

329

.2 2.3 277

281

220

.3 1.6 240
241

250

DIS­

SOLVED
SOLIDS
( TONS

.45

.3S

.38

. 30

.33

.34

DIS­

SOLVED
SOLI OS HARD-
( IONS NESS

107 260

446 214

284 238

1110 166

480 190

348 204

NON-
C«R-

80N4TE
HARD-

34

22

3

15

16

21

SODIUM
AD­

SORP­
TION

.7

.4

.B

.5

.4

.3

SPEC 1-
FIC

CONO-
UCTHNCE
( MICRO-
MHOS i

572

462

485

352

406

417

7.9 

7.8 

8.0 

7.1

7.8 
7.0

7.4 

8.1



JORDAN RIVER BASIN

10172200 RED BUTTE CREEK AT FORT DOUGLAS, NEAR SALT LAKE CITY, UTAH 
(Hydrologic bench-nark station)

LOCATION. Lat 40°46'48", long 111°48'19", in NWJ sec.35, T.I N. , R.I E. , Salt Lake County, at gaging stati 
0.3 mile upstream from spillway of Red Butte Reservoir, 1.5 miles northeast of Fort Douglas, and 5 mile

DRAINAGE AREA.  7.25 sq mi.

PERIOD OF RECORD. Chemical analyses: April 1964 to September 1966, August 1967 to September 1969. 
Water temperatures: April 1964 to September 1969. 
Sediment records: October 1966 to September 1969.

EXTREMES.  1968-69:
Water temperatures: Maximum, 24.0°C July 29, 31, Aug. 1, 3, 4; minimum, freezing point on many days du

>eriod oi

OCT.
02...

NOV.
06...

DEC.
11...

JAN.
16...

FEB.
12...

MAR.
19...

APR.
24... 

MAY
22...

JULY
09...

AUG.
20...

SEPT.
21...

OCT.
02...

NOV.
06...

DEC.
11...

JAN.
16... 

FEB.
12...

MA .
I ...

AP .
2 ...

MA

22...
JULY
09...

AUG.
20...

SEPT.
21...

record:

TOTAL
MAN- CAL- 

DIS- SILICA GANESE CIUM 
CHARGE ISI02I (MNI (CAI

1.8 12 ,   81

1.9 10   77

1.9 9.7   82

2.5 9.6   87

2.4 9.5   76

2.6 9.1   82

20 9.7 0 63

7.8 10   71

3.3 11   73

1.7 12   78

1.3 12   83

DIS­
SOLVED

FLUO- PHOS- (RESI-

(Fl (N03I (P04I 180 Cl

.6 .0 .10 394

.4 .3 .07 383

.4 .9 .02 403

.3 .6 .08 397

.2 .5 .09 386

.4 .4 .01 276

.3 1.0 .08 324

.2 .5 .03 355

.2 .4 .11 380

.3 .1 .06 410

MAG­
NE­ 
SIUM 
(MGI

31

32

29

28

32

25

19

24

26

28

30

DIS-

SOLIOS

.54

.52

.55

.54

.52

.38

.44

.48

.52

.56

PO-
TAS- 

SODIUM SIUM 
(NA) (Kl

13 1.2

12 1.0

12 .8

12 .8

12 .7

11 .7

II .9

12 1.0

13 1.2

14 3.2

DIS-

SOLIDS HARD-

1.91 32B

1.96 324

2.07 324

2.57 321

2.71 308

14.9 234

6.82 276

3.19 290

1.84 311

1.54 332

BICAR-

288

264

272

272

272

267

239

274

271

277

3Cfl

NON-

BONATE

92

IDS

101

9B

89

38

52

68

84

79

CAR-

0

0

0

0

0

0

0

0

0

0

SODIUM 
AO-

SORP-

.3

.3

.3

.3

.3

.2

.3

.3

.3

.3

CHLO-

98 13

IDO 13

98 13

102 13

105 15

98 15

39 11

57 13

73 13

86 13

92 16

SPECI­ 
FIC

CONO-

(HICRO- 
MHOSI (UNITS)

627 7.9

616 8.0

614 8.0

610 8.0

594 8.1

452 7.9

533 8.1

557 6.7

585 7.5

630 7.9



JORDAN RIVER BASIN

10172200 RED BUTTE CREEK AT FORT DOUGLAS, NEAR SALT LAKE CITY, UTAH Continued 

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1939

DAY

MONTH

OCTOBER
MAXIMUM
MINIMUM

NOVEMBER
MAXIMUM
MINIMUM

DECEMftER
MAXIMUM
MINIMUM

JANUARY
MAXIMUM
MINIMUM

FEBRUARY
MAXIMUM
MINIMUM

MARCH
MAXIMUM
MINIMUM

APRIL
MAXIMUM
MINIMUM

MAY
MAXIMUM
MINIMUM

JUNE
MAXIMUM
MINIMUM

JULY
MAXIMUM
MINIMUM

AUGUST
MAXIMUM
MINIMUM

SEPTEMBER
MAXIMUM
MINIMUM

I 2 3

14 14 14
998

000
000

122
1 1 1

000
000

345
111

9 10 8

666

16 17 18
9 10 10

20 21  

24 23 24

20 20 17
14 14 14

4 5

14 14
10 9

0 0
0 0

1 2

0 0
0 0

4 4
I 1

10 11

7 7

20 18
11 12

__  

24 23

18 18
13 10

678

13 12 10
ft 8 6

0    
0    

222

010
000

4 2 1
1 I 1

648

12 12 12

    __

22 23 23

18 19 15
12 12 13

9 10 11

10 12 12
568

    0
    0

2 2 I

022
000

I 1 1
000

0 11 10

12 12 10

20 21 21

23 23 23

20 17 18
13 13 13

12 13

13 10
10 10

0 0
0 0

1 1

4 2
2 0

1 2
0 1

10 7

10 12

22 21

2? 21

13 18
12 13

14 15

10 =1
10 8

0 0
0 0

2 1

0 1
0 0

0 0

1 6

8 8

12 12

20 22

22 23

12 12

16 17

R 8
8 6

0 0
0 0

2 2

0 2
0 0

0 2

9 10

6 6

12 11

21 20

20 21

12 12

18 19

9 9

0 0
0 0

1 2

? 2
0 0

2 1

6 10

s a

11 12

73 22

22 22

12 12

20

10

1

0
0

3

2
0

6

11

8

13

23

22

12

21

9

0

0
0

4

2
0

2

12

8

12

23

22

12

22

q

1

0
0

2

3
0

2

11

3

12

23

21

9

23

9

1

0
0

1

3
0

1

12

9

13

23

22

9

24 25

10 10

3 0
0 0

0 0
0 0

1 1
1 1

2 2
1 0

I 0

6 8

9 10

10 10

21 23

22 22

10 10

26 27

10 9

0 0
0 0

0 0
0 0

4 2
1 1

2 4
0 0

8 8
1 2

6 11

10 10

10 10

23 23

22 22

10 11

28

9

0
0

0
0

1
0

4
0

B

12

18
10

11

23

20

11

29 30 31

10 8 8

00  
00  

2 1 1
1 0 0

000
000

__    
  __ __

10 10 8

12 13  

18 16 16
10 10 10

10 10  

24 23 24

21 20 20

10 12  

AVER­ 
AGE

11
7

^
2

0
0

2
1

2
0

5
1

9
4

15
8

17
11

22
1 <j

22
15

17
12

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENTS, WATER VEAR OCTOBER 1968 TO SEPTEMBER 1969

OCT
NOV
DEC
JAN
FEB

MAR
AI>R
HAY
AUG
SEP

4, 196B
6......

11......
16, 1969
12......

19......
25......
2?......
20......
21......

335
345
315
200
330

410
ftOO
955
600
310

WATtR 
TEM­

PERA­
TURE DISCHARGE

12 1.7
6 1.9
0 l.B
2 2.4
4 2.4

4 2.6
12 18

9 B.O
22 1.7
12 1.3

CONCEN­
TRATION

76
6

25
64
56

48
98
95
67
58

SUSPENDED
SEDIMENT
DISCHARGE

.35

.03

.12

.54

.36

.34
4.8
2.1

.31

.20



SEVIER LAKE BASIN

10191500 SEVIER RIVER BELOW PIUTE DAM, NEAR MARYSVALE, UTAH 
(Irrigation network station)

LOCATION.  Lat 38°19'55", long 112°11'15", in NWjSEj sec.34, T.28 S. , R.3 W. , Piute County, at gaging station 
0.8 mile downstream from Piute Dam and 8 miles south of Marysvale.

DRAINAGE AREA.  2,440 sq ml, approximately. 

PERIOD OF RECORD.  Chemical analyses: March 1958 to September 1959, February 1961 to September 1969.

OCT.
24...

DEC.
02...

JAN.
03...

FEB.
19...

MAR.

APR .
23...

MAY
16...

JUNE
16...

JULY
10...

AUG.
15...

SEPT.
16...

CAL- 
DIS- SILICA CIUM 

CHARGE (SI02I (CA)

126

52 26 45

6.5

137

5C9

479

536 18 42

734

610

130 20 44

SCDIUM 
PLUS

MAG- PC- PO-

SIUM SODIUM SIUM SIUM BONATE

36 280

24 34 3.8   276

32 296

32 304

24 3.3   259

30 262

18 18 3.2   249

24 255

27 276

22 27 4.3   272

0 41

0 34

0 30

0 27

0 24

0 21

0 16

0 16

0 16

0 24

CHLD-

16

13

16

15

13

12

15

9.(

12

14

12

OCT.
24...

DEC.
02...

JAN.
03...

FEB.
19...

MAR.
14...

APR .
23...

MAY
16...

JUNE
16...

JULY
10. ..

AUG.
15...

SEPT.
16...

DIS­ 
SOLVED 
SOLIDS 

FLUO- (RESI- 
RIDE NITRATE DUE AT 
(Fl (N03) 180 Cl

322

.3 1.9 317

323

410

309

.4 .7 284

283

.3 .7 252

254

289

.4 1.3 28fl

DIS­ 
SOLVED 
SOLIDS 
(TONS

.44

.43

.44

.56

.42

.39

.38

.34

. 35

.39

.39

DIS­ 
SOLVED 
SOLIDS 
(TONS

110

44.5

5.67

152

255

390

366

365

503

474

101

HARD­ 
NESS

216

213

226

228

222

198

192

180

191

204

200

NON- 
CAR- 
80NATE 
HARD-

0

0

0

0

0

0

0

0

0

0

0

SODIUM SPECI- 
AD- FIC 

SDRP- COND- 
TION UCTANCE

MHOS)

1.1 518

1.0 506

.9 509

.9 502

.7 494

.7 455

.4 444

.6 410

.7 422

.8 462

.8 476

PH

(UNITS)

8.1

8.1

8.2

7.7

7.9

7.8

8.0

7.9

7.7

7.5

8.2



SEVIER LAKE BASIN 

10224OOO SEVIER RIVER NEAR LYNNDYL, UTAH

LOCATI ON.   Lat 39 ° 3 0 ' , 
1. 5 miles upstream

DRAINAGE AREA.  6,270
PERIOD OF RECORD.-- Che

Water temperatures:
EXTREMES.   1968-69:

Dissolved solids:
Hardness: Maximum
Specific conductan
Water temperatures

MEAN 
DIS­

CHARGE

OCT.
01-23 46
24-31 44

NOV.
r)l-05 107
36-08 81
09-18 115 
19-30 42

DEC.
01-31 24

JAN.
01-14 30
15-23 37
24-31 44

FEB.
01-28 41

MAR.
01-31 43

APR.
01-30 327

MAY
01-31 704

JUNE
01-30 340

JULY
01-30 374

AUG.
01-31 234

SEPT.
01-07 95
08-30 111 

WTO. AVG.
TIME

WTO. AVS. 197
TONS

PER DAY

FEB.
20... A40

MAY 
14... A728

AUG.
14... A423

long 112°24', in SEj sec. 23, T.15 S. , R. 5 W. , Milla

sq mi, approximately (at gaging station).
mical analyses: March 1951 to September 1969.

March 1951 to September 1969.

Maximum, 1.66O mg/1 Jan. 24-31; minimum, 762 mg/1 N
, 725 mg/1 Jan. 24-31; minimum, 384 mg/1 Nov. 6-8.
ce: Maximum daily, 2,540 micromhos Nov. 16; minimum
: Maximum, 29. 0°C Aug. 1; minimum, 1.0°C on many da

SODIUM
PLUS

MAG- PO- PO-

SILICA CIUM SIUM SODIUM SIUM SIUM
(SI02) (CAI (MGI (NAI (Kl <NA*M

318
216

329
137
310 
224

197

200
231
298

208

211

250

16 74 81     276

251

236

_ _ 224

241

253

242

135

ANALYSES OF ADDITIONAL SAMPLES

14 86 94 232 4.7

15 60 70 218 6.3

rd County
dyl.

ov. 6-8.

daily, 1
ys during

BONATE
(HC03I

308
288

320
294

310

318

293
274
294

304

303

340

372

348

322

324

320

342

322

182

316

335

, at bridg

,260 micro
winter pe

BONATE
(C03I

0
0

0
0

0

0

0
0
0

0

0

0

0

0

0

0

0

0

0

0

0

0

e on cou

nhos Nov
riods.

SULFATE
IS04I

385
274

411
166

299

272

277
355
525

332

338

322

288

280

265

249

268

291

308

155

342

286

ity roa<

8.

CHLO­ 
RIDE
(CLI

41
30

41
19

30

315

285
335
415

310

345

330

262

320

300

285

315

301

322

160

383

258



SEVIER LAKE BASIN 

10224000 SEVIEK RIVER NEAR LYNNDYL, UTAH Continued

Period of record:
Dissolved solids: Maximum, 5,980 mg/1 Dec. 25-27, 1962; minimum, 275 mg/1 Feb. 3-11, 1962. 
Hardness: Maximum, 1,970 mg/1 Dec. 29, 30, 1962; minimum, 188 mg/1 Feb. 3-11, 1962.

Water temperatures: 
winter periods.

point and the gaging

FLUO-
RIDE

(F>

ncr.
01-Z3
24-31

NOV.
01-05
06-08
09-18
19-30

DEC.
01-31 

JAN.
Dl-14 
15-23
ZV-31

FEB.
01-28

MAR.
01-31

APR.
01-30

MAY
01-31

JUNE
01-30

JULY
DI-3D

AUG.
01-31

SEPT.
01-DT
08-30

WTD. »VG.
TIME

WTD. AVG.
TONS

PER DAY

Maximum, 29. 5°C July 21-23,

station.

CHEMICAL ANALYSES

DIS­
SOLVED
SOLIDS

NITRATE DUE AT
(N03I 180 Cl

1460
1070

1530
76Z

140D
H40

1300
1660

1290

1290

1280

1340

use

HZO

1120

1170
1360

1740

12SO

 

, WATER

DIS-
SOLVED

(TUNS
PER

1.99
1.46

2.D9
1.04
1.90
1.55

1.77
2.26

1.74

1.75

1.74

1.74

1.60

1.52

1.52

1.59
1.71

1.71

1.73

 

1956, Aug. 9, 10,

YFAR OCTOf

DIS­
SOLVED

(TONS
PER

IS1
127

442
167
435
129

130
197

142

150

1130

2550

IOBD

1130

708

300
379

662

_

ANALYSES OF ADDITIONAL

FFB.
20... .4

MAY
11,... .5

AUG.
14... .6

2.4 1320

2.3 1320

.8 1100

1.78

1.77

1.50

145

2600

1260

)ER 1968

NESS
(CA.MG)

548
474

560
384
532
508

565
725

580

630

535

516

480

450

440

462
492

499

524

-

SAMPLES

600

528

438

1963; min

TO SEPTEHt

NON-
CAR-

HARD-
NESS

295
238

298
143
270
254

340
484

331

382

256

211

197

186

174

200
226

219

261

""

341

225

163

imum, 1.0°C on many days during

)ER 1969

SOD 1UM
AD-

TION
RATIO

5.9
4.3

6.0
3.0
5.9
*. 3

3.6

4.2
4.8

3.8

3.7

4. 7

5. 3

5.D

4.8

4.6

4.9
5.2

 

4.6

"

4. 1

5.1

4.5

SPECI­
FIC

COND­ 
UCTANCE
( MICRO-

2280
1730

2370
1280
 

1820

172C 
1950
2440

1940

2000

1980

2D6D

1870

1770

1740

1820
1990

1930

1930

"

2060

2050

1730

PH

(UNITSI

8.1
3.1

8.1
8.1
H.I
8.2

8.1

8.2 
S.2
a. 2

8.2

8.0

8.1

8.1

7.5

7.2

9.1

B.O
8.1

7.9

8.0

"

8.0

8.1

7.7



SEVIER LAKE BASIN 

10224000 SEVIER RIVER NEAR LYNNDYL, UTAH Continued

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

BAY

2 
3

5 

6

8 
9

11 
12

18

20

21

25

27 
28 
29 
30

2310

2480

2320 
2060

2370

2*90

1910

1810 
1810 
1810 
1*00

23*0

1900

1)20 
1870

2530

1870 

H60

1310

1930 
1930

1860

2050

2060

1950

1860

1660

17*0 
1730

1700

1750

17*0

1880

1910 

1970

2520 
2150

760 2310

990 2080

010 2030

010 390

9?0 900 

780 890

830
830

1780

2060

2070 

2130

2030 
2030

2100
2080 
2080

2070 
2110 
2110

2120

2070

2070

20*0 
2050

2050 
20*0

2050 
2030 
2050

2010 
2010 
2010

1940

1930

1930 
1930

1820 
1820

1780 
1790 
1830

1910 
1820 
1820

1820 
1820 
1830

18*0 
13*0

1790

U80 
1680

1770 
17*0

1750 
17*0

1850

18*0 
1860 
1850

17*0 
17*0 
17*0

AUG

630 
620

560 
720

730 
7*0

730
700

720 
720

720 
770 
770

780 
730 
OBO 
080

SEP

2090 
2080

1990 
2000

2010 
2000

2010 
2010

2000 
2010

2010

19*0 
1950 
1950

1990 
2000 
1990 
2000

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

9 10 11 12 13 1* 15 16 17 18 19

JANUARY.. 1 1
FEBRUARY. 1 1
»URCH.... 7 8

111111

111111

111111

13 1* 1* 1*  

AUGUST... 29 2* 2* 2 R 28 27 27 27 27 27 27 2* 2* 2* 2* 22 22 22 22 22 22 22 22 22 22 22 22 22 22 22 
SEPTEMBER 22 22 22 22 22 22 22 21 21 ?1 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 20 20 19 19 19



STEPTOE VALLEY 

10244950 STEPTOE CREEK NEAR ELY, NEV.

LOCATION.  Lat 39°12'05", long 114°41'15", in NWjSWj sec. 32, T.16 N. , R. 65 E. , White Pine County, at gaging

east- southeast of Ely.

DRAINAGE AREA.  11.1 sq mi.

PERIOD OF RECORD.  Chemical analyses: October 1967 to September 1969.

EXTREMES.  1968-69:

during December to March.

Period of record:

D

OC
2

OE
0 

JA

FE
1

MA

AP
0

MA
2

JU

JU

AU
2

SE
2

Jan. 31, Apr. 5, 1967, Feb. 21, 1968.

MAG-
CAL- NF-

TEHPER- DIS- SILICA CIUM SIUH SODIUM

TE IDE,-) (CFS) IMWL) (MG/L) IMWL) ( &/L)

... 1440 B 5.1 6.9 49 11 2.0

1115 5 4.1 6.8 50 11 1.5

1110 & 3 ' 7 6.6 48 11 1.5
B
... 1400 6 3 ' 6 6.9 49 11 1.6

0830 5 3<5 6.9 51 11 1.6

1330 8 9.2 7.3 &6 <,,-, 2-1

1610 9 2e 7.3 65 7.2 2.2
E
... I 505 7 24 6.8 56 7.5 1.5
Y
... 1535 10 !* 6.9 51 9.0 1.6

... 10 0 48 9. 1

1325 9 7.7 6.9 45 10 l.B

FLUO- NITRO- PHDS- PHDS-

IF) (-4031 INH4) IN) (P04I (P04) IB)

OCT.
23... .1           60

DEC.
04... .3 .9 .09 .40 .03 .07 0

JAN.
10... .1 --         0

FEB.
11... .0 .7 .03 .38 .01 .15 0

MAX.
17... .1 .6 .06 .50 .02 .10 20

APR.
02... .1           0

MAY

JUNE
23... .2 .7 .26 .65 .59 .82 0

JULY
23... .1 .6 .04 .13 .03 .04 0

AUG.
21... .1 .6 .00 .43 .06 .06 20

SEPT.
23... .1 .5 .20 .53 .50 .68 20

0

pn-
TAS- BICAR- CAR- CHLO-
SIUM BONATE BDNATE SULFATE RIDE

(M6/L) ( ,/L) (MG/L) I G/L) ( G/L )

.4 195 0 7.0 1.7

.5 199 0 7.0 .8

.6 193 0 7.0 1.0

.4 194 0 8.0 .5

.4 197 0 7.0 .4

.6 234 0 11 1.2

.6 218 D 12 .9

.4 196 0 9.0 .6

.5 1<)3 0 7.0 .6

.5 192 0 9.0 .7

.4 187 0 8.0 .8

DIS­

SOLVED SPECI-
SOLIOS FIC 

(SUM OF HARD- CONO-

TUENTS) (CA.MG) IMICRO-

175 168 304 8.0

177 170 316 7.8

172 165 311 7.8

174 168 307 7.8

175 172 312 7.9

2L3 203 382 7.9

160 170 322 7.8

17? 164 315 8.0

172 160 313 8.0

165 154 301 7.1



STEPTOE VALLEY

10244950 STEPTOE CREEK NEAR ELY, NEV. Continued 

PESTICIDE ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

onE
IN HEPTA-

OCT.
21...

23...

BOTTOM 01- HEPTA- CHLDR

POSITS

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00   .00

.00 .00 .00 .03 .00 .00 .00   .00 .00 .00 .00

RADICCHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DISSOLVED IN SUSPENDED SEDIMENTS

DATE OF URANIUM RADIUM GROSS* GROSS X GROSS ~ GROSS /» 
COLLECTION (ug/1) (pc/1) (ug/1) (pc/1)

.6 .06 5.7 2.4 1.3 1.3

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

MONTH

OCTOBER
MAXIMUM
MINIMUM

NOVEMBER
MAXIMUM
MINIMUM

DECEMBER
MAXIMUM
MINIMUM

JANUARY
MAXIMUM
MINIMUM

FEBRUARY
MAXIMUM
MINIMUM

MARCH
MAXIMUM
MINIMUM

APRIL
MAXIMUM
MINIMUM

MAY
MAXIMUM
MINIMUM

JUNE
MAXIMUM
MINIMUM

JULY
MAXIMUM
MINIMUM

AUGUST
MAXIMUM
MINIMUM

SEPTEMBER
MAXIMUM
MINIMUM

8988887788887777799888888888877

6666666666666666666666666666565

999988898788888888888888888889  

11 10 LL 1L LL LI 1L LL LO 10 10 LO 10 LO 10 LO 10 11 11 LO LO LO LO LO LL 1L 11 LL LO LO 10
8999888888888889988898899888888

10 10 10 10 10 10 10 10 11 10 10 10 10 LO 9 10 10 10 9 9 9 9 9 10 10 10 10 9 9 9  
88888888988888888888*788888888  

AVER­
AGE

8
6

7
6

6
5

6
5

6
4

7
5

8
6

9
7

8
7

9
8

LO
8

10
8

^TTfrnSEDATf,^,Dc SCT^ ŜUuR,ErMENTS ANB "ARTICLE-SIZE DISTRIBUTION, HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(METHODS OF ANALYSIS: B, BOTTOM WITHDRAWAL TUBE( C, CHEMICALLY DISPERSED! N, IN NATIVE WATER) P, PIPETl S. SIEVE,

V, VISUAL ACCUMULATION TUBE) W, IN DISTILLED WATER)

METHOD

k(ATER PARTICLE SIZE
TEM- SUSPENDED
PERA- CONCEN- SEDIMENT PERCENT FINFR THAN THE SIZF I I I* C ILL I KETEPS I INCICATEO OF
TURE DISCHARGE TRATION CISCf-ARGE ANALY-
( Cl ICFSI IPG/L) ITCNS/DAYI ."02 .004 .0^8 ,<M6 .031 .062 .12'. .250 .5CC l.CC 2.CP SIS

JON K, 196° 1135 6 3.7 8 .C8
FEB II...... 1400 6 3.6 1" 1C
MAR 17...... C8lr 6 ?.5 14 .13
APR 2...... 133^ 8 9.2 l W 3.5
APR 21...... liar- 9 u 133 5.r



BIG SMOKY AND TONE VALLEYS

10249300 SOUTH TWIN RIVER NEAR ROUND MOUNTAIN, NEV. 
(Hydrologic bench-mark station)

LOCATION.  Lat 38°53'00", long 117°14'35", in SE} sec.22. T.12 N., H.42 E., Nye County, at gaging station on 
right bank, 600 ft upstream from diversion, 3 miles west of State Highway 8A, and 15 miles northwest of 
Round Mountain.

DRAINAGE AREA. 20 sq mi.

PERIOD OF RECORD. Chemical analyses: October 1967 to September 1969. 
Water temperatures: April 1966 to September 1969. 
Sediment records: October 1967 to September 1969 (partial record).

EXTREMES. 1966-68:
Water temperatures: Maximum, 17.0°C July 25, 29, 1966; minimum, freezing point on several days during 

February 1968.

published.

DATE

OCT.
22...

DEC.
03...

JAN.
09...

FEB.
12...

MAR.
IB...

APR.
19...

MAT
23...

JUNE
25...

JULY
25...

AUG.
22...
SEPT.
24...

OCT.
22...

DEC.
03...

JAN.
09...

FEB.
12...

MAR.
18...

APR.
19...

MAY
23...

JUYc
25...

JULY
25...

AU1.
22...

SEPT.
24...

TEMPER-
TIME ATURE

1550 6

1045 0

1030 0

1430 3

1100 3

1200 5

1000 7

0945 B

0930 12

1030 12

1110 9

FLUO-

IFI IN03I

.2 .0

.3 .2

.2 .4

.1 .3

.2 .5

.2 .5

.1 1.6

.2 .7

.2 .6

.2 .1

.2 .0

CHEMICAL

DIS­
CHARGE

1.9

1.?

1.5

2.6

4.8

14

51

22

6.3

3.4

2.7

(NH4)

.00

.05

.06

.03

.06

.01

.12

.30

.28

.00

.08

ANALYSESt MATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 

MAG- PO-
CAL- NE-

SILICA CUM SIUM
(SI02I ICA) (MGI

20 IB 1.6

19 20 1.7

18 18 1.4

18 18 1.5

17 18 l.T

18 18 1.6

IB 10 1.0

19 12 1.1

19 16 1.3

19 19 1.6

20 21 1.7

TOTAL ORTHO TOTAL
NITRO- PHOS- PHOS-

(N) (PD4) (P04I

.11 .04 .16

.15 .03 .05

.55 .04 .22

.?8 .00 .16

1.0 .04 .21

.54 .01

.89 .18 .39

.43 .30 .33

.37 .05 .09

.11 .04 .05

.14 .37 .36

SODIUM
INAI

6.5

6.2

6.0

5.8

5.9

6.1

4. T

5.0

5.9

6.3

6.4

(B)

0

0

0

0

40

0

0

0

0

10

0

TAS-
SIUM
IK)

.8

.8

.7

.T

.8

.8

1.0

.8

.9

.9

.9

DIS­
SOLVED
SDLIOS

I SUM OF

TDENTS)

91

91

86

85

86

B6

62

67

81

90

94

BICAR­
BONATE
(HC03I

73

70

66

64

65

62

42

47

62

71

74

HARO-

ICAtMGI

52

5T

51

51

52

52

29

34

46

54

60

CAR­
BONATE
IC03I

0

0

0

0

0

D

0

0

0

0

0

SPECI­
FIC

CONO-

IMICRC-

131

136

130

122

129

130

82

97

I 18

134

138

SULFATE
(5041

6.0

7.0

T.O

T.O

9.0

8.0

5.0

5.0

5.0

7.0

6.0

B.O

AT. 7

AT. 6

AT. 9

7.T

T.4

7.2

A8.4

7.8

7.9

A8.2

I not be

CHLO­
RIDE
ICLI

l.T

l.B

1.5

1.3

1. 1

2.5

1.0

1.0

1.4

1.2

2.0

DIS-

OXYGEN 
1 MG /LI

9.3

11.8

12.8

10.4

7.2

10.4

10.4

9.4

8.2

8.B

9.8

A FIELD DETERMINATION.



BIG SMOKY AND IONE VALLEYS

10249300 SOUTH TWIN RIVER NEAR ROUND MOUNTAIN, NEV. Continued 

PESTICIDE ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DIE
HFPTA-

DI- HFPTJ- CHLOP 
FLORIN FNORIN CHLDR EPOXIDE LINDANE SILVEX ?,4-f> 2,4,5-TALDPIN onn PF- HOT

(UG/LI (UG/LI (UG/KGI (UG/LI (UG/LI (UG/LI (UG/LI (UG/LI (UG/LI (UG/LI (UG/LI (UG/LI

.00 

.00

.00 

.00

.00 

.00

.00 

.00

.on 

.00

.00 

.00

.00 

.00

.00 

.00

OCT.
22......

MAY
23......

RADIOCHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DISSOLVED IN SUSPENDED SEDIMENTS

GROSS « GROSSURANIUM 
(ug/1)

1.5 

.7

RADIUM 
(pc/1)

.02 

.06

GROSS - 
(ug/1)

5.7 

3.1

GROSS 
(pc/1)

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENTS AND PARTICLE-SIZE DISTRIBUTION, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

(METHCOS OF ANALYSIS: B, BCTTCM WITHDRAWAL TUBE; C, CHEMICALLY DISPERSED; N, IN NATIVE WATER; P, PIPET; S, SIEVE:
V, VISUAL ACCUMLLATICN TUBE; V, IN DISTILLED WATFRI

WATER PARTICLE SIZE
TEM- SUSPENDED METHOD 
PERA- CTNCEN- SEDIMFNT PERCENT FINER THAN THF SIZE ^l^ CILLICETERS I IMMCATEO OF 
TURE 

DATE TIME I Cl

FEB 1?.....
«»R 18.....
APR It.....
w»Y 23.....

1.5 
2. 6
«.e i

14 
51 1C5

6.3 
3.4

'
"

145 3 4 5 6 B 1C 13 21 AC 64 90 SBWC

DATE TIME
(24 hr)

QUANTITATIVE SPECTROGRAPHIC ANALYSES IN MCROGRAMS PER LITER, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

< 0.6 <0.3 < 1.4 <1.4 < 1.4 «.1.4 «5.7 106 <1.4 <1.4 0.7 1.3 <0.6 <0.3 < 5.7



SALTON SEA BASIN

10256000 WHITEWATER RIVER AT WHITE WATER, CALIF. 

LOCATION (revised). Lat 33°55'30", long 116°38'07", in NEjNEjSEj sec.11, T. 3 S. , R. 3 E. , Riv

San Gorgonia River.

DRAINAGE AREA.  57.4 sq mi

PERIOD OF RECORD.   Chemica

Water Resources and re

DIS-

CE .
1 ... 1130 8.5

MA .
1 ... 1225 115

JU E
2 ... 1015 1*2

SE T.
2 ... 10*5 *6

FLUD- 
RIDE NITRATE 
(F) (N03)

DEC.
16... .9 1.7

MAR.
17... .8 1.6

JUNE
23... .6 .6

SEPT.
22... .9 1.6

1 analyses: October 1966 to Se^erab

MAG-
OISS- CAL- NE-

TEMPER- OLVED CIUM SIUM

1* 10.0 *6 1*

17 9.3 *2 12

20 8.3 31 9.0

20 8.5 *0 12

DIS­
SOLVED DIS-

BORON DUE AT (TONS NESS

0 239 .33 172

0 189 .26 15*

0 132 .IB 11*

0 163 .22 1*9

;r 1969.

SOOIUM 
(NAI

13

10

8.0

11

NON- 
CAR-

HARO-

16

1*

2

6

ords furn

PO­
TAS­
SIUM 
(Kl

*.o

*.o

3.0

*.o

PERCENT

1*

12

13

13

BICAR­
BONATE 
(HC03I

190

171

137

17*

SODIUM 
AD­

SORP­ 
TION

.*

.*

.3

.*

0 miles upstream

CAR­
BONATE SULFATE 
(C03I (SO*)

0 35

0 30

0 17

0 2*

ALKA­
LINITY 

AS PH

(MG/LI IUNITS)

156 8.0

1*0 8.3

112 8.3

1*3 8.3

from

CHLO­
RIDE 
(CLI

*.o

3.0

2.0

3.0

SPECI­ 
FIC

COND­ 
UCTANCE 
(MICRO-
MHOS)

375

329

25*

321



MOJAVE RIVER BASIN 

10261100 MOJAVE RIVER AT THE FORKS, NEAR CEDAR SPRINGS, CALIF.

LOCATION.

PERIOD OF RECORD.  Chemica

DATE

OCT. 
16... 

JAN. 
15... 

APR. 
23... 

JULY 
26...

Hesperia

TIME

1130 

1400 

1030 

1030

FLUO- 
RIDE 
IF)

DIS-

6.0 

58 

529 

20

IN03I

1 analyse

TEMPER-

8 

10 

22

IB)

OCT. 
16... 2.6 .0 130 

JAN. 
15... .6 .0 40 

APR. 
23... .1 .0 0 

JULY 
26... .9 2.0 40

10261500

LOCATION (revised).  Lat 34°34'23", 
at gaging Station 650 ft upstre

DRAINAGE 

PERIOD OF

Water

DATE

OCT. 
16... 

JAN. 
15... 

APR. 
23... 

JULY 
26...

DATE

OCT. 
16... 

JAN. 
15... 

APR. 
23... 

JULY 
26...

AREA.   514 sq mi. 

RECORD.  Chemica

Re sour c

TIME

1015 

1250 

1145 

0930

FLUO- 
RIDE 
IF) 

(MG/L)

.5 

.5

.2 

.6

1 analyse

es and reviewed by

DIS­ 
CHARGE

43 

350 

33

NITRATE 
(N03) 
(MG/L)

4.5 

4.0 

1.0 

2.2

TEMPER­ 
ATURE

16 

16 

27

BORON 
IB) 

(UG/L)

120

70 

10 

90

s: Octobe

DIS­ 
SOLVED

9.6 

10.4 

10.5 

9.0

DIS­ 
SOLVED 
SOLIDS 
IRESI-

180 C)

SW} sec.

r 1966 to

CAL­ 
CIUM

20 

13 

9.0 

23

DIS­ 
SOLVED

PER

Septembe

ep Creek

MAG­ 
NE­ 
SIUM 
IMG)

5.0 

1.0 

3.0 

6.0

(CAiMG)

r 1969.

SODIUM 
(Nil

42 

11

5.0 

20

NON- 
CAR-

NESS

PO­ 
TAS­ 
SIUM 
IK)

2.0 

2.0 

1.0 

2.0

BICAR­ 
BONATE 
(HCD3)

107 

48 

45 

116

SODIUM 
AD- 

SORP-

SODIUM RATIO

224 .30 70 0 56 2.2 

94 .13 37 0 38 .8 

46 .06 35 0 23 .4 

146 .20 82 0 34 1.0

MOJAVE RIVER AT LOWER NARROWS, NEAR VICTORVILLE, CALIF.

long 117°19'11", in SW$S»}SE} sec. 29, T. 6 N. , R.4 W. , 
am from bridge on county road, formerly U.S. Highway 66

s: Octobe

U.S. Geol

DIS­ 
SOLVED 
OXYGEN

7.9 

B.6 

6.4

DIS­ 
SOLVED 
SOLIDS 
(RESI­ 
DUE AT 
180 C) 
IMG /LI

311

316 

107 

291

r 1966 to

ogical Su

CAL­ 
CIUM 
ICAI

44 

16 

37

DIS­ 
SOLVED 
SOLIDS 
(TONS 
PER 

AC-FT)

.42 

.43 

.15 

.40

Septembe r 1969.

rvey.

MAG­ 
NE­ 
SIUM SODIUM 
(MG) (NA)

12 

9.0 

4.0 

8.0

HARD­ 
NESS 
(CA.MG) 
IMG/LI

149 

147 

56

46 

4B 

11 

40

NON- 
CAR­ 
BONATE 
HARD­ 
NESS 
(MG/LI

0 

0 

0 

0

CAR­ 
BONATE SULFATE 
(C03) (SO4)

0 56 

0 13 

0 3.0 

0 14

ALKA­ 
LINITY

CAC03 
(MG/L) (UNITS)

88 7.7 

39 7.5 

37 7.6 

95 8.0

San Bernardino Co 
, 0.6 mile downst

nstream

CHLO­ 
RIDE 
(CD

9.0 

10 

3.0 

7.0

SPECI­ 
FIC 

COND-

IMICRO- 
MHOS)

336 

142 

88 

245

unty, 
ream

PO- 
TAS- BICAR- 
SIUM BONATE

5.0

4.0 

14

PERCENT 
SODIUM

39 

40

38

201

79 

204

SODIUM 
AD­ 

SORP­ 
TION 

RATIO

1.6 

1.7 

.6 

1.6

CAR­ 
BONATE SULFATE

0 40

0 12

0 35

ALKA­ 
LINITY 

AS PH 
CACD3 
(MG/L) (UNITS)

165 7.6 

160 7.B 

65 7.9 

167 B.I

CHLO­ 
RIDE

2B

5.0 

21

SPECI­ 
FIC

COND­ 
UCTANCE 
(MICRO- 
MHOS)

493 

533 

165 

441



ANTELOPE VALLEY 

10263500 BIG HOCK CREEK NEAR VALYERUO, CALIF.

LOCATION. Lat 34°25'15", long 117°50'19", in NWjSEjNEj sec.20, T.4 N., H.9 W., Los Angeles County, temperature 
recorder at gaging station 0.1 mile upstream from Punchbowl Canyon and 1.9 miles southeast of Valyermo.

DRAINAGE AREA. 22.9 sq mi.

PERIOD OF RECORD. Water temperatures: January 1962 to September 1969.

EXTREMES.  1968-69:

Period of record:
Water temperatures: Maximum (1962-68), 21.0°C on many days in 1967 and 1968; minimum, 1.0°C Feb. 1-4, 1969.

REMARKS. Probe damaged during flood and thermograph record frcm Feb. 10 to end of water year is unreliable and

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

DAY
AVER- 

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

OCTOBER..         --                                                    
MAXIMUM 16 16 17 17 17 17 16 15 14 16 16 16 16 16 14 13 14 14 14 15 15 16 15 15 16 16 16 16 15 14 13 15
MINIMUM 12 12 12 13 13 12 12 11 11 12 12 12 11 12 11 10 11 11 11 11 II 11 U U 11 11 11 II 11 12 10 U

NOVEMBER.                                                              
MAXIMUM 13 14 13 13 13 13 13 12 14 13 13 13 12 12 13 12 13 13 14 13 13 13 13 13 U 11 12 11 11 12   13
MINIMUM 10 10 11 10 10 9 11 10 II H 11 11 9 9 10 11 10 11 10 10 10 10 11 9 9 9 B 8 8 9   10

OECEMBFR.                                                              
MAXIMUM H 10 10 11 U 12 11 12 11 12 10 10 10 10             10 10 10 11 10 10 II 11 11 U 11 11
MINIMUM 988BB888898777             77889888888 8

JANUARY..                           --                                  

MAXIMUM 12 12 12 12 12 11 13 11 10 H 12 12 11 12 12 I? 11 11 11 9 8 8 8 9 9 9 8 7 7 4 5 10
MINIMUM 899999999899 10 10 9989 10 888889987422 6

FEBRUARY.                           --       --                          
MAXIMUM 7 7 7 6 7 4 6 7 8                                            
MINIMUM I 1 1 I 2 3 2 2 2                                            

MARCH....       10       ~     --           -- --                          
MAXIMUM                                                              
MINIMUM                                                              

APRIL....                 -- 13                                          
MAXIMUM                                                              
MINIMUM                                                              

MAY......                                         15     14              
MAXIMUM                                       --                      
MINIMUM                           --                                  

JUNF.....                                     18                        
MAXIMUM                                                              
MINIMUM                           --                                  

JULY.....                                                              
MAXIMUM                                                              
MINIMUM                                                              

AUGUST...       --                                                      
MAXIMUM                                                              
MINIMUM                                                               

SEPTEMBER                                                              
MAXIMUM                                                              
MINIMUM                                                              



316 OWENS LAKE BASIN

10278300 LOS ANGELES AQUEDUCT AT OUTLET, AT SAN FERNANDO, CALIF.

LOCATION. Lat 34°18'46", long 118°29'32" (unsurveyed), Los Angeles County, in Mission de San Fernando substation 
at Los Angeles Aqueduct outlet at upper end of Van Norman Lake at San Fernando.

PERIOD OF RECORD. Chemical analyses: October 1966 to September 1969.

.MARKS.
Re co

CT.
22...
DV.
19...
EC.
17...
AN.
21...
EB.
18... 
AR.

>R.
22...
AY
20...
UNE
17... 
ULY
22...
UG.
19... 
EPT.
16...

T.
2...
V .
9...
C.
7...
N.
1...
B.
8...
R.
8...
R.
2...
Y
0...
NE
7...
LY
2...
G.
9. ..
PT.
6...

^ C «N
DIS­ 

CHARGE

49*

413

444

456

498 

482

488

486

520

520

568

677

FLUO-

<FI

.5

.5

.5

.5

.4

.5

.9

1.0

.7

.4

.4

.4

CHEMICAL

DIS-

ATURE OXYGEN

15 9.8

13 10.8

10 11.8

7 12.0

7 11.8

15 10.0

17 9.6

20 9.0

22 8.0

18 8.8

(N03) (B)

1.0 500

1.1 460

1.1 400

3.3 470

1.4 460

2.1 640

.5 890

.6 890

.6 720

.5 400

.9 320

2.2 370

ANALYSES

SILICA 
(SI02)

21

24

22

20

20

19

24

21

14

18

DIS­
SOLVED
SOLIDS
(SUM OF

215

199

195

186

206

305

384

309

233

172

159

175

, MATER YEAR OCTO

MAG-
CAL- NE-
CIUM SIUM 
ICA) IMG)

29 8.0

25 7.0

23 7.0

22 7.0

27 8.0

30 8.0

30 7.0

20 5.0

25 6.0

DIS­
SOLVED
SOLIDS HARO-

.29 105

.27 91

.27 86

.25 84

.2B 88

.41 100

.52 108

.42 104

.32 90

.23 70

.22 75

.24 87

ER 1968 TO

SODIUM 
INA)

38

35

36

35

68

38

72

31

30

NON-
CAR­

BONATE

NESS

0

0

0

0

14

0

0

0

0

10

5

3

d Power. 

SEPTEMBER

PO­
TAS­
SIUM 
IK)

4.0

5.0

3.0

3.0

7.0

B.O

6.0

4.0

4.0

3.0

43

44

47

47

44

58

62

58

53

47

43

42

1969

BIC»R-
BONATE 
(HC03I

12B

114

111

106

123

138

155

73

85

103

SODIUM
AD­

SORP­ 
TION

1.6

1.6

1.7

1.7

1.5

3.0

3.7

3.1

2.3

1.6

1.4

1.4

S. Geolc

CAR­
BONATE 
(C03I

0

0

0

0

0

0

0

0

0

0

ALKA­
LINITY 

AS

IMG/LI

105

94

91

87

74

101

113

127

103

60

70

B4

SULFATE 
IS04)

34

28

33

2B

57

113

55

45

27

30

PH

(UNITS)

8.3

B.2

8.1

8.2

7.7

7.6

7.9

8.2

B.O

7.6

7.9

8.2

CHLO­
RIDE 
(CD

16

16

14

14

17

35

47

36

24

15

14

9.0

SPECI­
FIC

COND­ 
UCTANCE
(MICRO- 
MHOS)

354

308

333

304

332

546

635

529

40B

299

276

310



WALKER LAKE BASIN J 

10293000 EAST WALKER RIVER NEAR BRIDGEPORT, CALIF.

LOCATION. Lat 38°19'40", long 119°12'50", in SWjNEj sec.34, T.6 N. , R.25 E. , Mono County, at gaging station on 
right bank, 1,500 ft downstream from Bridgeport Reservoir, 5 miles north of Bridgeport, and 10 miles 
upstream from Sweetwater Creek.

DRAINAGE AREA. 359 sq mi.

PERIOD OF RECORD. Chemical analyses: October 1958 to September 1963, October 1963 to September 1968 (miscellan­ 
eous), October 1968 to September 1969.

REMARKS. Flow regulated by Bridgeport Reservoir.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

NOV.
14...

JAN.
08...

MAR.
12...

MAY
26...

JULY
08...

SEPT.
08...

MEAN 
OIS- TEMPER- 

CHARGE ATURE

14 6

8.4 5

446 I

594 16

651 16

361 18

DIS- CAL- 
SOLVED CIUM

10.9

11.2

10.5

8.2

7.9

6.7

26

30

24

11

U

19

BICAR- CAR- 
SODIUM BONATE BONATE

14 119 0

13 130 0

21 121 0

6.4 54 0

4.6 50 0

7.3 84 0

10296000 WEST WALKER RIVER BELOW LITTLE WALKER RIVER

LOCATION.
downs

DRAINAGE

PERIOD OF
eous)

REMARKS. -

NOV.
14...

JAN.
08...

MAR.
12...

MAY
26...

JULY
08...

SEPT.
08...

 Lat 38°22'45",
tream from U. S.

AREA.   180 sq mi

RECORD.   Chemic
, October 1968 t

long 119°27'
Highway 395 b

al analyses:
o September 1

00", in
ridge,

Octobe
969.

-Flow very slightly regulated by Poo

MEAN 
DIS- TEMPER-

CHARGE ATURE

56 0

54 0

63 0

2390 5

1090 6

177 15

DIS­

SOLVED
OXYGEN

11.9

12.8

11.5

10.4

10. 1

8.1

CAL­ 
CIUM
(CA)

7.0

10

12

5.1

4.0

8.1

NEjSE} sec. 9, T.6 N. , R. 23
503 ft downstream from gagi

NON- 
CAR- 

CHLO- HARD- BONATE 
RIOE NESS HARD-

XL, ,GL,

2.6 85 0

2.7 113 6

4.0 84 0

.7 37 0

1.2 37 0

l.B 65 0

, NEAR COLEVILLE, CALIF.

E. , Mono County, on left
ng station, 700 ft downst

r 1958 to September 1963, October 1963 to September

r Lake Reservoir.

SOOIUM BONATE BONATE
(NAI (HC03) IC03)

4.0 36 0

4.8 48 0

5.7 58 0

1.6 21 0

1.3 19 0

3.2 39 0

NON-
CAR-

RIDE NESS HARD-
(CL) (CA,MG) NESS

1.5 32 32

1.6 36 0

I. 8 45 0

.7 16 0

.7 19 3

1-5 31 0

SPECI­ 
FIC

COND­ 
UCTANCE

MHOS)

222

294

251

106

80

143

bank 300
ream from

1968 (misc

SPECI­
FIC

COND­ 
UCTANCE
(MICRO-

71 -

96

113

42

38

72

PH

(UNITS)

8.3

8.2

8.2

7.5

7.8

8.0

ft
con-

ellan-

PH

(UNITS)

7.9

7.7

7.7

7.3

7.3

7.8



WALKER RIVER BASIN 

10301500 WALKER RIVER NEAR WABUSKA, NEV.

LOCATION.   Lat 39°09'10",
left bank, 600 ft upst
Railroad bridge, 4.6 m 

DRAINAGE AREA.  2,600 sq m

long 119°05'50", in
ream from
lies east

Water temperatures: October 1968
EXTREMES.  1968-69:

Dissolved solid

MEAN
DIS­

CHARGE

OCT.
01-31 42

NOV.
01-20 43
1-30 36

0 L.
1-10 47
1-14 49 
5-19 47
0-23 32
4-31 52

J N.
1-23 91
4-31 285

F B.
1-10 272
1-22 394
3-28 693

M R.
1-31 780

A R.
1-30 802

M Y
1-17 970
8-31 1620

JUNE
01-30 2130

JULY
01-31 737

AUG.
Ul-07 328
US-31 134

SEPT. 
Ul-03 140

04-10 115
11-19 156
20-30 109

MTO. AVG.
TIME

HTO. AVG. 557
TONS

PER DAY

OCT.
15... 49

NOV.
15... 40

DEC.
15... 51

JAN.
IS... 70

FES.
15... 316

MAR. 
15... 900

APR.
15... 816

HAY
15... 1280

JUNE
15... 2120

JULY
15... 832

AUG.
15... 135

SEPT.
15... 132

s: Max

SILICA
IS 102 1

25

26
27

21
30 
28
29
26

31
22

18
13
15

14

26

20
16

12

17

19
24

24
26
24
26

17

21

25

29

28

28

28

14

14

19

18

14

15

23

22

iraum, 468

CHEMICAL

CAL­
CIUM
(CA)

43

43
45

36
47 
44
28
43

41
32

31
28
25

25

25

21
19

16

19

24
33

33
38
35
38

22

31

32

43

45

44

44

28

24

25

19

18

19

33

36

timber br
of Wabusk

SEjNWj
idge at
a, and

sec. 20, T. 15 N. ,
Julian Ri

16 miles i

to September 1969.

mg/1 Dec.

ANALYSESt

MAG­
NE­

SIUM
(MG)

10

10
10

11
11

11
10

9.7
7.5

7.2
6.6
5.6

5.6

5.6

5.0
4.3

3.8

4.3

5.2
7.0

8.1
7.4
8. 1

5.0

7.1

7.5

10

11

10

10

6.6

5.6

5.8

4.6

4.0

4.2

6.9

7.7

11-14;

HATER

SODIUM
INAI

78

69
82

83
89

84
70

72
55

44
36
29

29

28

25
22

20

20

24
3B

43
39
45

26

44

40

73

82

71

68

37

29

31

24

20

19

36

40

minimum,

YEAR OCTOE

PO­
TAS­
SIUM
(K)

6.2

6.3
6.2

6.0
6.0

5.8
5.0

5.5
6.3

4.5
3.8
3.5

3.3

4.4

4.3
4.1

3.1

3.4

3.6
4.7

5.2
4.8
4.7

3.7

4.6

5.6

7.5

6.7

5.4

5.3

3.7

4.8

4.5

3.2

3.3

4.7

4.9

inch, 1.8
pstream

128 mg/1

ER 196B

BICAR­
BONATE
IHC03)

224

230
242

178
226

175
212

208
162

152
147
129

135

12B

114
100

88

101

121
158

186
172
182

114

157

172

234

246

222

230

148

132

10B

93

100

164

187

) 

B.26 E. , Lyon County
miles dowr

from Weber

June 1-30

stream fr
Dam.

, at gagir
om Southe

g station
 n Pacific

on

TO SEPTEMBER 1969

CAR­
BONATE
(C03I

6

0
0

14
11

11
8

6
2

6
0
2

0

2

0
0

0

0

0
5

4
3
5

1

3

1

0

0

6

0

0

0

0

0

0

0

0

SULFATE
(S04)

89

79
87

92
102

87
71

80
56

46
34
25

25

27

23
18

20

19

25
41

43
36
40

25

46

38

79

96

77

75

33

33

20

15

18

40

35

CHLO­
RIDE
(CD

23

19
26

28
28

26
22

20
20

14
11
7.7

8.2

B.2

7.3
6.0

6.7

4.5

5.4
8.0

12
10
12

7.7

13

12

22

24

20

18

12

9.3

9.1

7.8

4.C

3.8

9.0

12

FLUO-
RIOE

IF)

1.2

.0

.3

.2

.3

.0 

.3

.0

.9

.9

.7

.7

.6

.6

.6

.5

.6

.4

.4

.4

.7

.6 

.6

.6

.6

.5

.7

.8

1.1

1.3

1.1

1.0

.7

.6

.5

.5

.5

.4

.6

.6

BORON
IB)

540

490
560

570
570
510 
660
490

440
430

360
380
220

240

230

190
180

110

140

130
230

220 
270
200
270

189

312

284

460

530

430

370

310

300

200

180

250

130

180

260



WALKER RIVER BASIN 

10301500 WALKER RIVER NEAR WABUSKA, NEV. Continued

EXTREMES.  1968-69: Continued
Hardness: Maximum, 162 ng/1 Dec. 11-14; minimum, 56 mg/1 June 1-30.
Specific conductance: Maximum daily, 729 micromhos Dec. 13; minimum daily, 183 
Water temperatures: Maximum, 29.0°C Aug. 7, 26; mininun, freezing point on sev 

March.

Minimum observed

DIS­ 
SOLVED 
SOLIDS 
IRESI-

QCT. 
01-31 394 

NOV. 
01-20 376 
21-30 422 

DEC. 
01-10 386 
11-1* 468 
15-19 386 
20-23 372 
24-31 366 

JAN.

24-31 300 
FEB.

23-28 184 
MAR. 

01-31 ISO 
APR. 

01-30 195 
HAr

18-31 140 
JUNE 

01-30 128 
JULY 

01-31 1*4 
AUG. 

01-07 177

SEPT.

04-10 286 
11-19 250

TIME

TONS 
PER DAY

OCT. 
li... 398 

NOV. 
15... 420 

DEC.

JAN. 
15... 356 

FEB.

MAR. 
15... 1B4 

APR. 
15... 

HAY

JUNE

JULY

AUG. 
15... 241 

SEPT. 
15... 256

micromho 
sral days

during water year: Dissolved solids, 1O9 mg/1 June 15. 

CHEMICAL ANALYSES. HATER YEAR OCTOBER 1966 TO SEPTEMBER 1969

DIS­ 

SOLVED NON- SPECI- DIS- SODIUM 
SOLIDS CAR- FIC SOLVED AD- 

ISUM OF HARD- BONATE CONO- SOLIDS SORP-

393 148 0 602 B.4 .54 

368 14B 0 569 8.1 .51

382 35 0 607 8.7 .52 
439 62 0 681 8.5 .64 
379 51 0 597 8.2 .52

363 48 0 578 8.5 .50

178 86 0 293 8.3 .25 

17B 86 0 291 8.1 .24 

190 86 0 295 8.3 .27

140 65 0 224 8.1 .19

138 65 0 222 8.D .20 

168 82 0 270 8.1 .24

273 128 0 431 8.5 .39 
245 118 0 395 8.5 .34

ANALYSES OF ADDITIONAL SAMPLES

381 148 0 596 7.7 .54 

417 158 0 644 7.7 .57

364 151 0 578 7.9 .48

178 83 0 295 7.4 .25 

194 86 0 310 8.2 .26

235 111 0 375 7.6 .33 

250 122 0 414 7.6 .35

52 

49

56 
53
50 
60 
50

51

41 

41

40

41
40

42 

39 

38

40 
41 
41

-

50 

52

48

42 

42

40 

41

2.8

2.5 
2.9

3.1 
3.0 
2.6 
3.4 
2.5

2.6

1.6 
1.4

1.4 

1.3

1.3
1.2

1.2 

1.1 

1.2

1.5 
1.7 
1.6 
1.7

1.8

2.6 

2.8

2.4 

1.6 

1.4 

1.5 

1.3

1.0 

1.5 

1.6

s June 26 
during Di

ALKA­ 
LINITY

IMG/LI

194

189 
19B

169 
203 
194 
162 
187

180

121
109

111

108

94 
82

72 

83 

99

139 
159 
146 
157

95 

134 

143

192

202

189 

121

108 

108 

89

82 

135 

153

3cember t 

s station

COLOR 
IPLATI- 

INUH- 
COBALT 
UNITS!

5

5 
5

5 
10 
10

5
5

10

7 
7 
7

6

15

16 
20

15 

10

a
12

12 
12 
12 
12

10 

5 

5

5 

5 

25 

16 

16

10 

15 

10



WALKER RIVER BASIN 

103O1500 WALKER RIVER NEAR WABUSKA, NEV.   Continued

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

573

548
561

608

590
588

201

1Q7
202

580 
594 
610 
59t>

631
645
601

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

417

404

28 565 610 591 413 292 3 9 251
1 280

730 
220 
720

711

189 
19P 
704

 

'16 
713 
?!<>

730

1B9 470 
409 464 
380 471

379

NOVEMBER.

APRIL.. ..
HAY......

9 P 8 10 8 8 9 9 12 12 11 10 8 14 7 8 7 4 10 12 10 10 10 4 6 4

12 8 12 12 10 8 8 8 10 10 12 15 12 10 6 10 o 11 14 15 15 14 13 11 11  

WEP

5434    °,

9 11 12 14   11

20 24 24 24 72 2?
AUGUST 23 25 75 21 22 22 29 26 15 25 20 22 24 25 24 22 26 19 22 26 20 '5 25 22 21 ?"> 71 21 22 22 22 23 
SEPTEMBER 16 24 ?1 22 22 ?4 20 25 24 23 21 18 23 19 18 18 20 19 18 19 18 19 19 19 20 lf> 19 19 1<> 19   20



CARSON RIVER BASIN  " 

10305500 EAST FORK CARSON RIVER NEAR MARKLEEVILLE, CALIF.

LOCATION. Lat 38°41'20", long 119°45'44", in sec.27, T.10 N. , R. 20 E. , Alpine County, at bridge on State High­ 
way 4, 2.5 miles southeast of Markleeville.

PERIOD OF RECORD. Chemical analyses: October 1958 to September 1963, October 1963 to September 1968 (miscellan­ 
eous), October 1968 to September 1969.

REMARKS.

ber 1968.

DATE 

NOV.
14...

JAN.
08...

MAR. 
12...

HAY 
26...

JULY
oa...

SEPT.
08...

TIME

0900

0900

1000

0845

0745

1200

DIS­
TEMPER- SOLVED

0 12.6

0 13.2

5 10.6

8 10.0

15 8.1

ist Fork Carson River below

CAL- B[CAR-
C1UM SODIUM BONATE

11 8.6 59

14 8.6 62

5.7 2.7 30

9.3 5.6 49

CAR­
BONATE 
1C03)

0

0

0

0

0

0

CHLO­
RIDE 
(CLI

3.5

3.4

3.3

1.3

1.2

2.1

P

HARD­
NESS

ICA.HG)

42

50

21

20

35

NON-
CAR­
BONATE
HARD­ 
NESS

0

0

12

0

0

0

SPECI­
FIC

COND­
UCTANCE 
( MICRO-
HHOS)

122

140

55

51

91

8.0 

7.9 

fl.l 

7.5

7.7

7.8



322 CARSON RIVER BASIN

10309000 EAST FORK CARSON RIVER NEAR GARDNERVILLE, NEV.

LOCATION. Lat 38°50'50", long 119°42'10", in SWjNEj sec.2, T.ll N., B.20 E., Douglas County, temperature recorde 
at gaging station on left bank, 0.1 mile downstream from Horseshoe Bend, 2 miles east of Mud Lake Reservoir, 
4.5 miles downstream from Bryant Creek, and 7 miles southeast of Gardnerville.

DRAINAGE AREA. 341 sq mi.

PERIOD OF RECORD. Water temperatures: July 1955 to September 1969.

EXTREMES.  1968-69:
Water temperatures: Maximum, 22.0°C Aug. 11, 14-16; minimum, freezing point Feb. 26, 27.

Period of record:
Water temperatures: Maximum (1955-65, 1966-69), 29.5°C Aug. 7, 1960; minimum (1955-63, 1963-67, 1968-69), 

freezing point on many days during winter periods.

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

DAY

MONTH

OCTOBER
MAXIMUM
MINIMUM

NOVEMBER
MAXIMUM
MINIMUM

DECEMBER
MAXIMUM
MINIMUM

JANUARY
MAXIMUM
MINIMUM

FEBRUARY
MAXIMUM
MINIMUM

MARCH

MINIMUM
APRIL

MINIMUM
MAY

MAXIMUM
MINIMUM

JUNE
MAXIMUM
MINIMUM

JULY
MAXIMUM
MINIMUM

AUGUST
MAXIMUM
MINIMUM

SEPTEMBER

2222222223332122222233222232233
2111111222321112212222222222222

1111211112211121111111211001     

22222222222222233**4355*45677B7
11 11121121122122332332333243223

22333223*<,**34*455456554*55665--

10 12 12 10 12 12 12 11 9 9 9 11 11 11 11 11 9 11 13 13 12 13 13 13 13 13 13 13 U 14  

AVER­ 
AGE

10
9

5
4

2
2

3
2

2
1

4
2

4

11
7

12
8

17
13

20
15

18



CARSON RIVER BASIN  " 

10310000 WEST PORK CARSON RIVER AT WOODFORDS, CALIF.

LOCATION. Lat 38°46'10", long 119°49'55", in NWjSEj sec.34, T.ll N. , R. 19 E. , Alpine County, at gaging station 
on left bank, 0.3 mile downstream from bridge on State Highways 88 and 89, 0.8 mile southwest of Woodfords, 
and 3.8 miles downstream from Willow Creek.

DRAINAGE AREA. 65.6 sq mi.

P2RIOD OF RECORD. Chemical analyses: October 1958 to September 1963, October 1963 to September 1968 (miscellan­ 
eous), October 1968 to September 1969.

REMARKS.  Flow s 
data furnish*

NOV.
14...

JAN.
08...

MAK.
12...

MAY
26...
JULY
03...

SEPT. 
08. ..

MEAN 
DIS-

36

29

34

900

224

91

ed by California Department

DIS- CAL-
TEMPER- SOLVED CIUN

0 12.1 7.B

0 12.6 B.O

0   8.6

4 11.2 4.2

3 9.6 6.9

of Water Resources.

SODIUM 
(NAI

3.7

3.4

2.9

1.4

2.2

BONATE BONATE RIDE

40 0 .9

40 0 .9

42 0 .8

20 D 1.3

23 0 .8

NESS

27

30

33

14

19

27

NON- SPECI-
CAR- FIC

HARD- UCTANCE PH

IMG/LI MHOSI (U I SI

0 71 7.9

0 76 7.8

D 77 7.9

0 36 7.3

0 57 7.4

0 80 7.7



CARSON RIVER BASIN 

10312020 CARSON RIVER NEAR SILVER SPRINGS, NEV.

LOCATION.   Lat 39°17'35",
at Weeks Bridge, 4.5 ra
south of Silver Spring

DRAINAGE AREA.   1,450 sq ra
PERIOD OF RECORD.  Cheraica

Water temperatures: Oct
EXTREMES.   1968-69:

p c fie c d tance.

MEAN
015- SILICA 

CHARGE IS 1021

OCT.
01-20 .66
21-31 4.5

NUV.
01-20 94
21-30 159

OtC.
01-24 132
25-31 210

JAN.
01-31 680 16

FEB.
01-28 494

MAR.
01-31 583

APR.
01-30 1250 15

MAY
01-31 2920

JULY
01-41 596 29

AUG.
01-31 52

SEPT.
01-30 11

long 119°
lies down
s.
i, approx
1 analyse
ober 1962

iraum, 392

CHEMICAL

CAL­
CIUM 
ICAI

31
31

19
19

19
19

32

32

20

12

11

53

53

27

(I 

15'05", in
stream fro

imately (a
s: Octobe
to Septera

ANALYSES,

MAG­
NE­ 

SIUM
(MGI

7.0
7.0

4.9
4.9

4.7
4.8

8.3

8.2

5.0

2.7

2.6

12

12

6.2

NEjSEj !
m gaging

t gaging
r 1962 tc
ber 1969.

1-31; ra]

sec. 35,
statlor

statior
) Septen

Lniraum,

 k station) 

T.17 N. , R.
i at Fort Ch

0.
iber 1969.

80 rag/1 May

HATER YEAR OCT06ER 1968 TO

SODIUM 
INA)

30
30

19
19

19
19

32

32

12

7.9

7.4

48

48

23

PO-
T«S-

IKI

3.0
3.0

3.8
3.8

3.8
3.3

4.1

4.0

2.2

2.0

1.7

5.2

5.0

4.3

ANALYSES OF ADDITIONAL

OCT. 
15... 2.0 14

NUV. 
15... 121

DEC.
15... 133

FEB.
15... 502

MAR.
15... 385

APR.
15... 1160 15

MAY
15... 3660

JULY
15... 748 26

AUG.
17... 20

SEPT.
40... 23

32

19

19

32

19

10

10

53

52

26

7.1

4.9

6.3

5.0

2.7

2.6

12

12

6.2

30

19

32

12

6.9

7.0

48

48

23

3.7

4.0

2.2

1.7

1.7

5.2

5.0

4.1

6ICAR-

IHC03I

105
102

79
79

60
60

132

126

74

54

46

164

156

106

SAMPLES

79

128

72

48

48

166

168

108

24 E. , Lyon County, on U.S. Highway 95
urchin and approximately 8.5 miles

1-31.

SEPTEM6ER 1969

CAR- -CHLO- FLUO-

IC03I IS04) ICLI IFI 161

6 65 6.3 .5 460
s

0
o
0
0

0 66 9.0 .4 178

0

0

0 11 2.6 .1 30

o
2 125 12 .5 240

6

o

0

0

0

0

0 12 1.6 .2 40

0

0 127 10 .5 230

1

0



CARSON RIVER BASIN

10312020 CARSON RIVER NEAR SILVER SPRINGS, NEV. Continued

Period of record:
Dissolved solids: Maximum, 472 mg/1 Nov. 1-31, 1966; minimum, 70 mg/1 June 22-30, 1967. 

Maximum, 224 mg/1 Aug. 1-31, 1963; minimum, 28 mg/1 June 22-30, 1967.

Water t 

MARKS.  A

OCT.
01-20
21-31

NOV.
01-20
21-30

DEC.
01-24
25-31

JAN.

0 -28
MA .
0 -31

AP .
0 -30

MA
0 -31

JU Y
0 -31

AU .
0 -31

SE T.
0 -30

OCT.
15...

NUV. 
15.. .

DEC. 
15...

FEB.

MAR. 
15...

APR.

MAY 
IS...

JULY
15...

AUG.
17... 

SEPT.
30...

emperatui

DIS­ 
SOLVED 
SOLIDS 
(RESI­
DUE AT
180 C)

181
173

162
170

168
174

232

126

84

80

384

392

212 

179

171

232

131

74

80

385

384 

186

es (1962-68): Ma;

DIS­ 
SOLVED 
SOLIDS 
(SUM OF HARD-
CONSTI- NESS
TUENTSI (CA.HG)

106
106

68
68

67
67

114

70

81 41

38

368 182

182

68

68

114

68

74 36

36

90

cimum, 22.0°C July 24, 25, 27, 1968; i

NON- SPECI- 
CAR- FIC 
BONATE CONO-
HARD- UC
NESS (M

7
9

3
3

1
1

11

9

0

0

44

41

ANALYSES OF

4

3

9

9

0

0

1

fANCE PH
CRO-

343 8.
344 8.

218 7.
217 7.

217 7.
219 7.

366 8.

201 8.

122 7.

114 7.

561 8.

566 8.

tDDITIONAL

220 7.

219 7.

369 7.

202 7.

113 7.

113 7.

292 7.

linimum (1962-67),

DIS­ 
SOLVED 
SOLIDS
I TON
PER

6
6

9
8

1
9

2

1

7

6

4

5

8 

SAMPLES

4 .

0

8

8

0

0

8

S

25
24

22
23

23
24

32

17

11

11

52

53

27

24

23

32

18

10

11

25

PERCENT
SODIUM

37
37

36
36

37
37

37

26

28

29

36

36

34

37

37

37

27

28

29

34

SODIUM 
AD­ 

SORP­
TION
RATIO

1.3
1.3

1.0
1.0

1.0
1.0

1.3 

1.3

.6

.5

.5

1.5

1.5

1.0

1.2

1.0

1.0

1.3

.6

.5

.5

1.5

1.6

1.1

freezing

appreciab

ALKA­ 
LINITY

AS
CAC03
(MG/LI

99
97

65
65

66
66

108 

103

61

44

39

138

141

96

64

65

105

59

39

39

136

139

89

point on

e inflow

COLOR 
(PLATI-
INUM-
C08ALT
UNITSI

5
 

 
 

 
 

30

 

15

 

5

 

7

 

-

-

30

 

_

~



CARSON RIVER BASIN 

10312020 CARSON RIVER NEAR SILVER SPRINGS, NEV. Continued

SPECIFIC CONDUCTANCE (MICROMHOS AT 2S°C), WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969 
(ONCE-DAILY MEASUREMENT)

1 
z
3
4

7 
8 
9

10

14

17 
18

20

26

28

30

3*5 
346 
346 
346

3'«6 
345

345

34 8 
351

34fl

350

351

352

207 
215 
216 
?16

217 
217

216

222 
217

216

217

217

Mfl

215 
211 
218 
217

217 
218

21B

216 
216

217

216

21R

21R

360 
365 
3SR 
364

365
367

365

367 
365

365

365

365

364

367 
369
367 
167

369 
369

368

368 
368

370

168

372

"

198 
201 
199 
19"

199

202

?ni

202 
205

?01 

?01

?no

?02

?02

201

24 
2? 
15 
15

?!
16 
17
21 

IS

?0 
35

24 
14

11

in 
21

26 
24

34

19

16

11
on 
l

2

2 

2

1

? 
1

2

2 
?

\ 
?

7

2

1 547
n 56?
9 SSfl 
? 569

R 569 
5 569 
 > 566

1 565 

5 569

5 565 
3 569

2 56q 

1 569

2 569 

? 5 S 9
n 5<*^

? 584
9 5R5

8 5R4

7 5R3

9 5<(3



CARSON RIVER BASIN 

10312020 CARSON RIVER NEAR SILVER SPRINGS, NEV. Continued

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

MONTH

NOVEMBER.
DECEMBER.

FEBRUARY. 
MARCH....

APRIL....

JUNE.....

SEPTEMBER

AVER-

Il--21112122322ll22?2?1112:>2ltl-- 2
11111121? Z111110111001011111111 1

1112110111022111110111111111      1 
2122232213133333322213222222?2-- '

67667665787B666666S6556A7*S**     6



HUHBOLDT RIVER BASIN 

10335000 HUMBOLDT RIVER NEAR RYE PATCH, NEV.

LOCATION.   Lat 40°28'00", 1

DRAINAGE AREA.  16,100 sq m 
PERIOD OF RECORD.  Chemical

to September 1969.
Water temperatures: Dece

1969.
EXTREMES.  1968-69:

Dissolved solids: «axi
Hardness: Haximum, 174

MEAN
BIS- SILICA 

CHARGE (Sin?)

ocr.
01-31 95

DEC.
01-31 .67

JAN.
01-31 .76 44

FEB.
01-28 .67

MAR.
01-31 2.3

APR.
01-30 231 34

MAY
2 -31 7B2

JU Y
0 -31 461

AU .
0 -31 266

SE r.
0 -30 286

WTD. VG.
TIM

WTO. VG. A177
TON

PER Ar

OCT.
01... 44

DEC.
31... .65

JAN.
31... .95 44

MAR.
03... 1.9
31... 2.3

MAY
01... 641

JJNE
02... 637

AUG.
01... ?86

SEPT.
02... 167

ong 118°18

i, approxi 
analyses:

mber 1951

ng/1 Oct.

CAL-

(CA)

40

31

27

31

18

19

44

46

46

45

42

34

20

37

50

50

38
50

44

45

46

46

(Ir 

 20", in

mately. 
Decembe

to Septem

g/1 Apr.
1-31; mi

MAG­
NE­

SIUM 
(MG)

18

17

16

17

18

17

13

14

14

14

14

16

6.9

17

16

17

19
19

16

13

14

15

SEjNEj sec

r 1951 to

her 1958,

1-30; mini
niraum, 118

oral days

SODIUM 
(NA)

128

122

124

120

135

149

106

106

106

106

113

121

114

115

122

136
136

138

108

103

108

.18,

Septe

Octob

mum,
mg/1

in Ja

PO­
TAS­
SIUM 
IK)

18

9.5

8.5

7.9

10

14

--

--

--

--

_

--

"

16

8.0

7.9

11
11

14

15

 

 

k station) 

T.30 N. , R.

mber 1958,

er 1959 to

504 mg/1 Fe
Apr. 1-30.

nuary.

BICAR­
BONATE

282

226

218

226

182

202

246

262

273

273

?55

239

122

280

296

302

254
300

/Bl

272

286

?88

33 E. , Pershing County, at ( 
e Patch.

October 1959 to September 1
\

September 1961, Hay 1962 to

b. 1-28.

CAR- CHLO-
flONATE SULFATE RIDE

5

7

6 69 104

5

a

4 74 136

8 82 82

14

15

15

11

9

,

0

3

0 70 103

0
0

0

0

4    

10

aging station

>61, Hay 1962

September

10.

FLUO-
RIDE BORON 

IF) (B)

  -_

 

.5 480

 

 

1.2 750

 

 

 

 

_

 

 

__ _

-_

.6 470

 
 

0

 

 

 

PESTICIBE ANALYSES* WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

CCT.
01... 
NCV.
01... 

OEC.
02... 
DEC. 
31...

ALDRIN

(UG/L)

.00

iOO

. CC

.00

DDD

(UG/L)

.00

.00

.00

.00

DDT

(UG/L)

.00

.00

.00

.00

BI- 
ELDRIN

(UG/L)

.00

.00

.00

.00

ENDRIN

(UG/L)

.00

.00

.00

.00

HEPTA- 
CHLOR 

EPOXIBE

(UG/L)

.00

.00

.00

.00

HEPTA-
CHLDR LINDANE SILVEX 2,4-D 2,4,5-T

(UG/L) UG/L) (UG/L) (UG/L)

.00 .00 .00 .00

.-oo

.00

.00 

.00

.00

.14 

.05

.00

.00

.00 

.00

, 18

.0003... .00 .C

03... .00 .00 .00 .00 .00 .00 .00 .00 .00 .02

A MEAN DISCHARGE BASED ON 286 BAYS OF CHEMICAL ANALYSES; MEAN DISCHARGE FOR 355 BAYS, 199 CFS.

.00 

.00 

.07



HUMBOLDT RIVER BASIN 

10335000 HUMBOLDT RIVER NEAR RYE PATCH, NEV.  Continued

Period of;rioa 01 record:
Dissolved solids: Maximum, 2,190 mg/1 Sept. 1-5, 1954; minimum, 253 mg/1 June 24, 1956 
Hardness: Maximum, 482 mg/1 Sept. 1-5, 1954; minimum, 86 mg/1 Jan. 25, 1958.

1956.
Water te

IE MARKS.  Ad 
Maximum
complete

OCT. 
Dl-31

DEC.
01-31

JAN.
01-31

FEB.
01-29

MAR. 
01-31

APR.
01-30

MAY
20-31

JULY 
01-31

AUG.
01-31

SEPT.
01-30

WTO. AVG.
TIME

TONS
PER DAY

OCT.
01...

DEC.
31...

JAN. 
31...

MAR.

31...
HAY
01...

JUNF
02...

AUG.
01...

SEPT.

mperatur 
ays duri

observed
ly regul

DIS­ 
SOLVED 
SOLIDS
(RESI-

180 C!

508

506

50*

520

56*

51*

530

516

516

528

 

510

5*2

620

608

51*

556

es: Maximum (1951-54, 1956-58, 1959-

during water year: Dissolved solids
ated by Rye Patch Reservoir. No flow

DIS­ 
SOLVED NON- SPECI- 
SOLinS CAR- FIC
1SU1 Of HARD- BONATE CONO-

TUENTS! (CA.WG! NESS (MICRO­

NS 0 826

507 13* 0 816

1*8 0 8*8

I 0 887

5*9 118 0 956

16* 0 792

172 0 801

172 D 801

163 0 826

162 0 832

191 0 877

203 0 1020

176 0 96*

166 0 815

172 0 798

61, 1962-68), 25.5

, 620 mg/1
Nov. 1-7.

8.3

8.3

8.3

8.6

8.5

3.6

8.7

8.7

8.6

 

8.2

7.7

8.2

8.1

8.0

8.*

Mar. 31

DIS­ 
SOLVED
SOLIDS

.69

.69

.69

.77

.70

.70

.70

.72

 

.69

.7*

.8*

.83

.70

.76

°C Sept. 21, 1958; minimun

; hardness, 203 m

S3DIU1 
AO-

S1RP-

62 *.*

65 *.7

62 *.i

*

71 6.0

59 3.6

57 3.5

57 3.5

__

 

58 3.9

56 3.7

61 *.5 
58 *,2

61 *.5

S6 3.6

57 3:*

.g/1 Mar.

ALKA-
LINITY

(MG/L!

197

189

l°*

172

215

249

2*9

223

21D

109

230

2*3

208 
2*6

230

223

2*1

; June 24,

i, 0.5°C 0!

31. Flow

COLOR
(PLATI-
INUX-

UNITS)

 

3

 

*

 

 

--

_

 

 

 

5

_

 

 

 

PESTICIDE ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

APR.
01...

( AY
01...

JUNE
02...

JUNE 
30.. .

AUG. 
01...

SEPT. 
02...

ALURU

.00

.oc

.00

.00

.00

.00

01-
DDU DOT ELORIN gNORIN

.00 .00 .00 .00

.00 .01 .00 .00

.00 .00 .00 .00

.00 .00 .00 .00

.00 .00 .00 .00

.00 .00 .00 .00

HfcPTA-
CHLOR

EPUXIOE

.OC

.00

.00

.00

.00

.00

HEPTA-
CHLOR

.00

.00

.00

.00

.00

.00

LINDANE SILVEX

.00 .02

.00 .07

.00 .10

.00 .00

.00 .08

.00 .00

2,*-0

.00

.00

.00

.11

.00

.07

2,*.5-T

.00

.00

.00

.00

.00

.00



HUHBOLDT RIVER BASIN 

1033X00 HUWBOLDT RIVER NEAR RYE PATCH, NEV. Continued

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

DAY

1

3
4

6
T
8
9

11
12

14
15

16

IB
19
20

22

25

28 
29 
30 
31

OCT

8 8 
8 8

8 9
3 0
8 *
» 9

MO
874

869
839

8*9

903
906
911

920

939

9T1 
1000 
1000

NOV DEC

915 
917

900
894
904
908

909
916

910
901

915

910
908
912

947

894

889 
89"; 
878

JAN

907

915
890
903
948

906
913

918
91R

922

925
895
971

RST

R81

899 
962 
894

FEB

921

914
997
931
930

929
926

931
919

904

938
942
943

933

950

984

1040

1010
1010
1009
1010

1000
1000

996
1010

1020

1030
981

1070

1000

1000

1010 
1010 
1020

060

020
050
040
080

130
080

080
080

060

080
080
060

070 
060
060 
060

010

_

_
 
 
 

~

_
~

 

_
.._

311

812 
813
810 
814

812

815

814 8

78 1 8
806 H
805 «
B12 «

796 8
805 R

789 8
808 «

HI 3 8

817 S
817 f
HI 5 S

812 8 
817 S
818 8 
814 8

817 8

808 8

58

4
18
)9
4

3
1

3
0

2

8
1
4

4 
3
4 
2

1,

0

_

~

__,
_
 

 

_
 

 

__
_
 

~

-

^

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

MONTH 

OCTOBER..

DECFMRER.

MARCH....

APRIL.... 
MAY......
JUNE.....

JULY..... 
AUGUST".

10 10 10 10 10 10 9 9 10 10 10 10 10 11 10 10 11 11 11 12 
_ -_ -- _- __                             17

20 20 20 20 20 20 20 20 20 20 20 20     20 20 20 20 20 70 
20 20 20 20 20 20 20 20 20 20 20 20 20 20 21 21 21 21 21 21

10 10 10 10 10

12 17 12 17 12 
17 17 17 17 17

20 20 20 20 20 
21 21 21 21 21

10

12 
17

20 
21

10

12 
17

20 
21

10

12 
18

20 
21

10   <>

12 12   
18 18 18

20 20 70 
21 21 71

AVER-

12

6 

 ;

7 

11

20 
21



PYRAMID AND WINNEHUCCA LAKES BASIN  « 

10337000 LAKE TAHOE AT TAHOE CITY, CALIF.

LOCATION. Lat 39°10'04", long 120°08'23n , In NEj sec. 7, T. IS N. , H. 17 E. , Placer County, near gaging station on 
pier, 1,000 ft east of Lake Tahoe outlet da> on Truckee River at Tahoe City.

DRAINAGE AREA. 505 sq Bi at lake outlet.

PERIOD OF RECORD: Chemical analyses: October 1958 to September 1963, October 1963 to September 1968 (Miscellan­ 
eous), October 1968 to Septeaber 1969.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DIS­
TEMPER- SOLVED

NOV.
13... B 9.3

JAN.
07... 5 10.7

MAR.
11... 4 lo.a

MAY
21... 8 10.0

JULY
07... 15 B.4

SEPT.
08... 18 8.1

CAL­
CIUM

9.2

8.6

9.2

9.2

8.6

9.4

SODIUM

6.2

5.8

6.1

5.7

5.6

6.1

BICAR­
BONATE

51

51

55

50

52

52

CAR­
BONATE 
(C03)

0

0

0

0

0

0

CHLO­
RIDE 
(CD

1.8

l.B

1.9

2.4

1.7

1.8

HARD­
NESS 
ICA.MG)

32

33

38

32

32

33

NON- 
CAR­

BONATE
HARD­ 
NESS

0

0

0

0

0

0

SPECI­ 
FIC

COND­
UCTANCE 
(MICRO-
MHOS)

93

92

98

92

83

92

a.o

7.9

7.7

7.8 

7.6 

7.8



332 PYRAMID AND WINNEMUCCA LAKES BASIN

10343500 SAGEHEN CREEK NEAR TRUCKEE, CALIF. 
(Hydrologic bench-mark station)

LOCATION. Lat 39°25'54", long 120°14'07", in NEjNEj sec.7, T.18 N. , R.16 E. , Nevada County, at gaging station o

DRAINAGE AREA.' 10.8 sq mi.
PERIOD OF RECORD. Chemical analyses: May 1968 to September 1969.

Sediment records: May 1968 to September 1969.
REMARKS. Additional cooperative studies with University of California, Berkeley, Calif., are being conducted. 

These include biological sampling of streambed biota, periodic photographic log of stream channel to detect

DATE

OCT 1968 
03...

17...

NOV
01... 
05...
08...

27...
DEC
05...
19...
27...

JAN 1969
09...
14. ..

FEE
04...
10...
17...

MAR
18... 
24...
31... 

APR
07...

CHEMICAL ANALYSES, WATER YEAR

SPE­ 
CIFIC 
CON- 
DUCT- 

DIS- TEMPER- ANCE

TIME

1530

1545 
1650
1040

1650

1315
1545
1630

1535
1310

1555
1545
1610

1330 
1615
0905

 

CHARGE
ICFS)

3.2

3.0
4.6 
3.8

4.0

3.6
4.0
5.8

3.9
6.2

6.9
5.8
5.1

5.2 
6.2

22

15

ATURE
(DEG C)

9

5
4 
4

2

2
1
0

2
1

2
3
2

3 
3
2

3

(MICRO-
MHOS)

128

128 
116
121

._

120
118
lie

116
106

94
103
108

110 
106

80

f.

OCTOBER 1966

DATE

APR 1969

MAY

13...
19...

JUN

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

JUL
07...
14...
21...
28...

AUG
11...
17...
26...

SEP
10...

29...

TO SEPTEMBER 1969 

DIS- TEMPER-

TIME

1520
1220
1430

0731
0616
1800

13 5
13 5
15 5
15 0

15 0
16 0
13 5

1030

1515

CHARGE
(CFS)

69
133
140

67
78
22

16
12
8.7
5.0

5.0
4.3
3.9

4.1

3.6

ATJRE
(DEG C)

2
4 

4
6
9

13
5
7

14

14
17
16
17

17
16
15

10

13

SPE­ 
CIFIC 
CON­ 
DUCT­ 
ANCE
(MICRO-
MHOS)

69
51

42
42
41

45
51
53
69

74
82
91

108

113
116
119

124

126



PYRAMID AND KINNEMUCCA LAKES BASIN 

10343500 SAGEHEN CREEK NEAR THUCKEE, CALIF. Continued

CHEMICAL ANALYSESt WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

APR 1 
23.. 

SEP 
02.. 
26..

DATE

APR 1 
23.. 
SEP 
02.. 
26..

DCT 
OCT 
OCT 
OCT 
NOV 

NOV 
NOV 
NOV 
DEC 
DEC

OEC

FEB 
MAR 
MAR

MAR 
APR 
APR 
APR 
APR 
MAY

MAG- 
CAL- NE- 

DIS- TEMPER- SILICA CIUM SIUM

969
1100 64 1

1445 3.9 15 
1100 3.7

FLUO- 
RIDE NITRATE BORON 
(F) (N03) (B) 

(MG/L) (MG/L) (UG/L

969 
.0

.2 .1 0

SU

DATE T

7, 1968 

21...... 4

19......
26...... 6 
2...... 
19...... «

23...... 6

17...... 6

24...... 6

31...... 09 
7...... 16
17...... 15 
23...... 11 
29...... 14 
5...... 1!

SPENDED-SEDIMENT

WATER 
TEM­ 
PERA­ 
TURE DISCH 

ME fC) (CF

5 9 
5 6 
5 8 
0 8 
5 6 

0 6 
0 1 
5 2 
0 1 
0 3

0 1

0 2 
0 3 
0 3

52 2 
0 3 1 
02 2 

25 1 6 
30 4 6 
20 4 B

28 12 4.2

DIS­ 
SOLVED 
SOLIDS 
(SUM OF HARD- 
CONSTIT- NESS AMMONIA 
UENTS) (CA,MG) (NH4) 
(MG/L) (MG/L) (MG/L)

.00 

89 48

DISCHARGE

CONCE 
RGE TRATI 
) (MG/L

1

MEASUREMENTS, WATER

SUSPENDED 
M- SEDIMENT 
UN DISCHARGE 

(TONS/DAY)

.07 MAY 

.03 MAY 

.02 MAY 

.Ob JUN

'na JUN  ° 3 JUL

; »! §

[jf IP

SODIUM 
(NA)

5.4

PHOS­ 
PHATE 
(P04) 
(MG/L)

.21

PO­ 
TAS­ 
SIUM 
(K)

2.1

ORTHO 
PHOS­ 
PHATE 
(P04) 
(MG/L)

.02

YEAR OCTOBER 196

19..... 
21.. ... 
26.....

10......

30...... 
7......

14...... 
21......

11...... 
17......

26...... 
2......

16...... 
24......

1430 
1100 
1425 
142S

OB15 
1BOO 
1335

1345 
1535 
1550 
1500 
1630

1315 
1445 
1030 
1545 
1530

BICAR­ 
BONATE 
(HC03)

74

PH 

(UNITS)

7.7

CAR­ 
BONATE SULF 
(COS) (SO

0 1

CHLO- 
ATE RIDE 
4) (CD 
/L) (MG/L)

.0 .2

SPE­ 
CIFIC BIO- COLI- 
CON- CHEM- FORM 
DUCT- ICAL (COL- 
ANCE OXYGEN ONIES 
(MICRO- DEMAND PER 
MNOS) (MG/L) 100 ML)

.5 2 

121

3 TO SEPTEMBER 1969

WATER 
TEN- SUSPENDED 
PERA- CONCEN- SEDIMENT 
TURE DISCHARGE TRATION DISCHARGE

6 
9
4 
8 

13

7 
4 
4

7 
8 
9 
7 
6

5 
5
0 
2
2

133 
140 
106 
122 
89

67 
66 
5B 
22 
16

12
B.7 
6.5 
5.0 
4.4

3.9 
3.9 
4.1 
3.4 
3.9

L3 4.7 
3 4.9 
5 1.4 
6 2.0

1.9

1.4
.7 
.6 
.2 
.0

.0 

.0 

.0 

.0

.0 

.0 

.0 

.0 

.0



PYRAMID AND WINNEMUCCA LAKES BASIN 

10345900 TRUCKEE RIVER AT FLORISTON, CALIF.

LOCATION

gage
DRAINAGE
PERIOD O

Water
EXTREMES

Diss
Hard

DATE

OCT.
01-31

NOV.
01-30

DEC.
01-31

JAN.

18-31
FEB.
01-09

MAR.
01-30

APR.
01-30

MAY
01-31

JUNE
01-30

JULY
01-11

AUG.
01-11

SEPT.
01-30

MTD. AVG.
TIME

wro. AVG.
TONS

PER DAY

. Lat 39°23'40",

at Farad.
AREA.  932 sq mi

F RECORD.   Chemica
temperatures: Jan
. 1968-69:
olved solids: Max
ness: Maximum, 38

MEAN
01S- ilLICA 

CHARGE (SIU2)
(CFS) (MG/LI

397 17

439

421 16

424 16 
1410 15

1110

2160

3430 17

3740

3650

1290 15
610

51(,

548

_

A1610

 

(I 

long 120°01'25", in

(at gaging
1 analyses
uary 1964

imum, 69 m
mg/1 Jan.

CHEMICAL

CAL­
CIUM 
ICA)

IMG/LI

8.8

9.2

9.0

7.6

a. 9

9.2

a. 6

6.B

6.6

7.7

9.1

7.8

7.8

8.4

34

station)
: Januar
to Septem

g/1 Jan.

NWjSW} s

y 1964 to
ber 1969.

1-17; min
1-17; minimum, 24

ANALYSES,

MAG­
NE­

SIUM 
IMG)

(MG/L)

2.7

2.6

3.1

2.6

2.7

2.7

2.5

1.9

1.9

2.3

2.8

2.5

2.3

2.5

10

ec.30, T.I!

September

imum, 52 mi
mg/1 June

HATER YEAR OCTOBER

SODIUM 
(NA)

5.3

5.2

5.4

4.0

5.9

5.9

5.5

3.0

3.9

4. 1

5.7

4.1

4.5

4.9

20

PO­
TAS­
SIUM 
(K)

1.6

1.5

1.7

1.2

1.7

1.7

1.6

.9

1.2

1.3
1.5

1.8

1.3

1.3

1.5

5. 3

8 N. , R.I

1969.

g/1 June
1-30.

1968 TO

BICAR­
BONATE

50

50

49

35

49

51

47

31

33

39
43

48

40

40

44

175

8 E. , Nevi

1-30.

SEPTEMBER

CAR­

ada Cour

1969

BONATE SULFATE

0

0

0

0 
0

0

0

0

0

0

0
0

0

0

0

0

0

3.0

4.0

3.0

3.0 
3.0

4.0

3.0

4.0

3.0

2.0

2.0
3.0

3.0

2.0

3.0

3.0

13

ity, at bridge at

IDS May 23.
23.

CHLO- FLUO-
RIDE RIDE

1.5 .1

1.1

2.0

3.7 .1 
3.6

1.7

1.0

2.5 .2

.9

1.2

1.1 .1
1.7 .2

2.2

1.1

1.5  

1.7

6.7

l from

BORON 
IB)

0

30

0

0 
0

0

0

40

0

10

0
40

0

0

0

10

0



PYRAMID AND WINJCEMUCCA LAKES BASIN 3: 

10345900 TRUCKEE RIVER AT FLORISTON, CALIF. Continued

Dissolved solids: Maximum, 85 mg/1 Dec. 1-21, 1964; minima, 45 ng/1 Dec. 22-31, 1964,
Hardness: Maximum, 43 mg/1 Mar. 1-31, 1964; minimum, 18 Kg/I Dec. 22-31, 1964.
Specific conductance (1964-66, 1967-69): Maximum dally, 141 mlcronbos Feb. 3, 1964; minimum dally, 39 micro- 
mhos Dec. 23, 1964.

Water temperatures: Maximum, 20.0°C July 24, 1964; minimum, freezing point on several days during winter 
periods.

Minimum observed during water year: Dissolved solids, 48 mg/1 Hay 15; hardness, 20 mg/1 May 15. Records of 
dally discharge given for Truckee River at Farad, Calif, (station 10346000).

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

OCT.
01-31

NOV.
01-30

DEC.
01-09 

JAN.
01-17
18-31

FEB.
01-09

MAR  
0 -30

AP .
0 -30

MA
0 -31

JUNE
0 -30

JU Y
0 -II
1 -31

AU .
0 -31

SE T.
0 -30

WTD. VG.
TIK

WTD. VG.
TON

01 S- DIS­ 
SOLVED SOLVED 
SOLIDS SOLIDS 
IRESI- ISUM OF 
DUE AT CONSTl- 
180 C) TUENTS)

66 67

62

68 69

69 74
60 97

59

58

66 66

53

52

57 53
64

6*

54

58  

60  

HARD­ 

NESS 
ICA.MG)

33

34

36

38
30

33

34

32

25

24

28
32

34

30

29

31

NON- 
CAR­ 

BONATE 
HARD­ 

NESS 
IMG/L)

0

0

0

0
1

0

D

0

0

0

0
0

0

0

0

0

SPECI­ 

FIC 
COND­ 

UCTANCE PH 
IHICRO- 

MHOSI (UNITS!

92 7.9

93 7.3

100 7.5

108 7.5
83 7.9

96 7.5

98 7.5

94 7.8

63 7.3

68 7.4

78 7,3
87 7.5

96 7.9

79 7.6

81 T.5

87 7.6

DIS­ 

SOLVED 
SOLIDS 
(TONS f

AC- FT)

.09

.08

.09

.09

.08

.08

.08

  09

.07

.07

.08

.09

.09

.07

.08

.08

ERCENT

25

24

24

26
22

27

26

26

20

25

23
24

25

22

 

24

SODIUM 
AD- ALKA- 

SORP- LINITY 
TION AS

IMG/LI

.4 41

.4 41

.4 40

.5 44

.3 29

.4 40

.4 42

.4 39

.3 25

.3 27

.3 32

.4 35

.4 39

.3 33

33

.4 36

143

COLOR 
IPLATI-

INUM-

UNITS)

2

 

4
 

 

 

5

 

 

 
 

 

 

 

 

_

A MEAN DISCHARGE BASED ON 345 DAYS OF CHEMICAL ANALYSESl MEAN DISCHARGE FOR 365 DAYS, 1541 CFS.



PYRAMID AND WINNEMUCCA LAKES BASIN 

10345900 TRUCKEE RIVER AT FLORISTON, CALIF. Continued

CAL- 

D1S- SILICA CIUM 
CHARGE (SI02! (CA»

MAG­ 
NE­ 

SIUM 
(MG)

PO- 
TAS- 

SODIUM SIUM 
(NA) (K)

ANALYSES OF ADDITIONAL

OCT.
15...

NOV.
15...

MAR.
17...

APR.
17...

MAY
15...

JUNE
17...

JULY
15...

AUG.
16...

416

379

2000

310(,

3880

3750

625

542

16

 

 

16

 

 

16

  

8.6

9.5

').?

7.6

5.4

6.9

9.0

9.0

SPECIFIC CONDUCTANCE

BAY

1
2
3
4
5 

6
7 
8 
9

10

11
12
13

OCT

37
85 
85
88
33

67 
87 
88
89

89
92
91

NOV

96
96 
94

96

95 
95
95

95
83
95

DEC

114
95 
96
96
95

96

--

 
 
 

2.5

2.6

2.7

2.4

1.7

2.0

2. a

2.8

4.6

5.0

5.9

4.5

2.6

4.7

5.9

5.8

(MICROMHOS AT 25°C)

JAN

104
106 
106
106
106

106 
105
L04

112
112
111

(ONCE-DAILY

FEB

94
94

94
94

95

 

_
 
 

1.5

1.5

1.6

1.4

.8

1.7

1.7

1.7

, WATER

BICAR­ 

BONATE 
(HC03)
(MG/L) 

SAMPLES

47

52

53

42

26

37

46

46

CAR- CHLC- FLUO- 
BONATE SULFATE RIDE RIDE 
(C03) [S04I (CD IF)

0

0

0

0

0

0

0

0

YEAR OCTOBER 1968

4.0

4.0

2.0

3.0

2.0

2.0

3.0

3.0

2.0 .1

.8

1.4

1.5 .1

l.l

l.B

1.8 .1

2.2

BGRCN 
IB) 

(UG/LI

(

(

(

31

(

(

2(

I

TO SEPTEMBER 1969
MEASUREMENT)

MAR

93
94

95
96

96

96

95
95
95

APR

85
84

100
109

90 
110

91

62
84
61

MAY

69
69

69
79

92 
61

62

_
 

60

JUN

73
59
59 
59
58

63 
63

 
72
77
73

JUL AUG

89

103 
75 104
75 96

75 93 
76 95

69 94

72 97
92 96

SEP

90
90
91 
73
73

73 
73

70

82
82
86



PlTHAMID AND WINNEMUCCA LAKES BASIN 

10345900 TRUCKEE RIVER AT FLOSISTON, CALIF. Continued

CHEMICAL ANALYSES. WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

T.
5...
V.
5.. .
R.
7...
H-
7...
Y
5...

UNE
17...
ULY
15.. .
UG.
16.. .

DIS-

SOLIDS
(Resi-
DUE AT
180 C!

61

64

61

58

48

57

68

69

DIS-

SDLIDS
(SUM OF
CONSTI­
TUENTS)

64

 

 

59

 

 

65

 

HARD­
NESS

ICA,t«G)

32

35

34

29

20

25

34

34

NON- 
CAR­
BONATE
HARO-
NCSS

0

0

0

0

a

0

0

0

SPECI­ 
FIC

COND­
UCTANCE
(M1CRD-

08

94

48

82

55

75

98

96

DIS­ 
SOLVED
SOLIDS

PH (TOMS
PER

7.4 .08

7.4 .09

7.3 .08

7.7 .06

6.8 .07

7.0 .06

6.7 .09

7.0 .09

PERCENT
SODIUM

24

23

26

24

21

27

26

26

SODIUM 
AD­

SORP­
TION

RATIO

.4

.4

.4

.4

.3

.4

.4

.4

CDLOF 
IPLATI- 
INUM- 
COBALT 
UHITS>

OCTOBER.. 
NOVEMBER. 
DECE»8FR.

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

DAY

11 15 15 i; 11 11 1C 

1123223

9 10 11 12 13 14 15 16 17 16 19 2C 21 22 23 24 2? ?6 27 28 29 30 31 AGE 

121212111C 8 9 9 9 9 9 ? 9 9 9 d 910 9 9 9 B 8 10

KU«RY..

UNE... .. 

LILY... ..

EPTecBEH

22222

23212

13 13 13 14 14 

12 --   I 1 1.1

It 16 16 14 14

2 2

2 ?

11 11 

13 14

122322223333344<i44<.45-- ----

0 10 10 --   9 7 7 8   a a a     9 9 10 10     --    
1 11 -- 11 13 13 13 13 13 13 14 --   --     13 13 12       --  

2 12 12 16 16 15 15 14 14 14 13 12 12 11 11 11   ~ ~     ~    

3

15



338 PYRAMID AND WINNEMUCCA LAKES BASIN

10346000 TRUCKEE RIVER AT FARAD, CALIF.

LOCATION. Lat 39°25'41", long 120°01'59", in NEJ sec.12, T.18 N. , R.17 E. , Nevada County, at gaging station on 
left bank, 0.5 mile upstream from Mystic Canyon, 0.7 mile downstream from Farad powerplant, 2.5 miles north

line. 

IRAINAGE AREA.   932 sq ml. 

>ERIOD OF RECORD.  Chemical analyses: October 1958 to September 1961, Novenber 1987 to September 1969. 

IEMARKS.  Records furnished by California Department of Water Resources and reviewed by U.S. Geological Survey. 

CHEMICAL ANALYSES) MATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DATE

OCT.
02...

NOV.
06... 

DEC.
09...

JAN.
09...

OCT.
02... 

NOV.
06...

DEC.
09...

JAN.
09...

0915

0910

1115

0850

CHLO­
RIDE 
(CLI

2.0

3.1

3.4

3.T

OIS- TEMPER-

(CF5I (OEG C)

509 12

424 6

460 3

424 0

(N03I IB)

.2 0

.0 0

.1 0

.1 0

BIS- 
SOLVED

(MG/L)

9.6

HIT

 

DIS­
SOLVED
SOLIDS
(RES1-

180 Cl

61

T3

4T

59

TUR- 
810-

(MG/LI

15

1.0

2.0

DIS­
SOLVED
SOLIDS

PER

.08

.10

.06

408

CAL­ 
CIUM

IMG/LI

8.5

9.3

9.2

HARO-

(C4.MCI

32

41

35

38

MAG­
NE­ 
SIUM

IMG/LI

3.5

2.9

3.6

NON-
CAR­

BONATE

NESS
CMG/LI

0

0

0

(NA) 
(MC/LI

4.2

4.5

5.4

SOOt UN

18

21

23

PO-
TAS-

(Kl 
CMG/LI

1.3

1.8

1.3

1.8

SODIUM
AD-

SORP-

RATIO

.3

.3

.4

BICAR-

(HC03) 
I MC/L I

44

53

50

52

ALKA-
LINITV

CAC03
(KG/L)

43

41

43

CAR-

(C03I CS04) 
(MG/L) (MG/L)

0 .0

0 .8

0 2.3

0 2.8

SPECI­
FIC

CONO-

(MICRO- 
(UNITS) MHOSI

T.8 106

T.5 98

T.T 105



PYRAMID AND WINNEMUCCA LAKES BASIN : 

10351650 TRUCKEE RIVER AT WADSWOHTH, HEV. 

LOCATION. Lat 39°38'19", long 119°16'09", in SW$SW} sec.34, T. 21 H. , R. 24 E. , Washoe County, temperature records

Highway 40.

DRAINAGE AREA. 1,719 sq mi. 

PERIOD OF RECORD. Water temperatures: July 1965 to September 1969.

EXTREMES. 1968-69:
Water temperatures: Maximum, 28.0°C July 22; minimin, 1.0°C Jan. 30.

Water temperatures: Maximum, 28.0°C June 14, Aug. 3, 1966, July 31, 1967, July 28, 1968, July 22, 1969; 

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

MONTH I 2 3 4 5 6 T 8 9 LO LI 12

OCTOBER
MAXIMUM 18 19 18 19 19 18 IT 16 15 IT 16 16 15 14 14 14 15 16 1 
MINIMUM 13 14 14 15 15 16 13 12 12 12 13 13 13 12 11 11 12 12 1

NOVEMBER
MAXIMUM 12 12 12 12 12 12 12 12 13 13 13 13 12 9 10 11 11 11 11 11 12 12 12 11 9 9 9 9 9 9   II 
MINIMUM 10 11 12 9 11 10 10 10 11 11 11 11 9 8 8 9 1 1 1 1 1 1 1 1 1 1 11 10 9 9 8 8 8 8 8   10

DECEMBER
MAXIMUM 9999999 10 9 10 988999999992345434*44 T 
MINIMUM 9884788887877788887822234333334 6

JANUARY
MAXIMUM 4567776643567766546554333432223 5 
MINIMUM 44566654333566544445*3222322212 4

FEBRUARY
MAXIMUM 34444433666T6566666655644566       5 
MINIMUM 2333343335665554455543543344       4

MARCH
MAXIMUM 6666666555667778988778988999999 T 
MINIMUM 5554554443465566TT6T66TTTT88888 6

APRIL
MAXIMUM 98888TT8899998T899 
MINIMUM TTTTT56TTT888T6788

MAY
MAXIMUM 10 10 9 9 11 12 12 12 11 11 11 11 11 11 11 12 12 12 11 12 12 13 13 13 13 13 13 13 14 14 14 12 
MINIMUM 9 9 8 8 9 10 11 11 11 10 10 11 10 10 10 11 11 11 11 11 11 12 12 12 12 12 12 12 12 13 13 11

JUNE
MAXIMUM 14 16 16 IT 15 16 16 15 13 13 13 14 15 16 16 15 14 15 16 16 16 IT 17 16 15 15 16 16 16 17   15 
MINIMUM 13 13 14 15 14 14 14 13 12 13 13 12 14 14 14 14 14 14 14 14 15 16 16 14 14 13 13 14 14 15   14

20 21 19 19 18 19 18 18 18

MAXIMUM 26 26 26 24 24 24 24 24 24 24 24 23 23 
MINIMUM 18 19 19 18 16 16 17 18 18 19 19 17 17 

SEPTEMBER
MAXIMUM 24 24 24 22 23 23 23 23 23 23 22 22 22 
MINIMUM 17 18 19 17 17 17 18 18 18 18 18 17 17



3*0 HONEY LAKE BASIN

10356500 SUSAN RIVER AT SUSANVILLE, CALIF. 

LOCATION.--Lat 40°25'05", long 120°40'15", in SWjNEj sec.31, T.30 N., R.12 E., Lassen County, at gaging station

>RAINAGE AREA.  184 sq mi.

>ERIOD OF RECORD.

IE HARKS.   Records

  Chemical analyses:

i furnished by Calif o

p

October 1958 to September

rnia Department of Water Re:

CHEMICAL ANALYSES, WATER YEAR OCTOBER

DATE 

OCT.
08...

NOV.
15...

DEC.
11...

JAN.
22...

FEB.
IB...

MAR.
11...

APR.
09...

MAY
14...

JUNE
10...

JULY
08...

AUG.
14...

SEPT.
17...

OCT.
08...

NOV.
15...

DEC.
11...

JAN.
22...

FEB.
18...

MAR.
11...

APR.
09...

MAY
14...

JUNE
10...

JULY
08...

AUG.
14...

SEPT.
17...

1510

1300

1520

0715

1520

1600

1630

OBOO

1500

1630

0715

0845

CHLO­ 
RIDE
(CD

1.5

1.6

1.9

1.4

2.2

2.2

1.3

2.0

.9

1.4

1.6

1.8

OIS- TEMPER-

4.4 10

14 6

53 I

512 0

84 2

69 2

372 7

1020 B

208 15

49 19

23 15

15 12

(N03) (81

0

0

0

0

0

0

0

.1 0

0

0

0

.0 0

DIS- TUR- CAL-
SOLVED BID- CIUM

10.6 1.0

11. 0 3.0

12.5 35

12.0 140

12.0 15

12.8 10

10.6 15

11.0 60 6.1

9.3 4.0

8.5 9.0

8.8 25

9.7 8.D 14

DIS­
SOLVED DIS-

84

73

59

32

58

78

36

44 .06 23

37

53

42

91 .12 64

1969.

sources and review!

1968 TO SEPTEMBER

MAG­
NE­
SIUM SODIUM

6.B

6.0

5.0

3.3

5.0

4.2

3.2

1.9 l.B

2.8

4.2

3.5

7.0 6.0

NON-
CAR-

0 15

0 15

1 16

0 IB

I 16

13 ID

0 16

0 14

0 14

0 15

0 15

0 15

5d by U.

1969

PO­
TAS­
SIUM 
(K)

 

 

 

 

 

 

 

.8

 

 

 

1.6

SODIUM
AD- 

SORP-

.3

.3

.3

.3

.3

.2

.2

.2

.2

.3

.2

.3

S. Geoloi

BICAR­
BONATE 
(HC03)

115

100

71

43

70

79

49

31

52

73

56

86

ALKA­ 
LINITY

(MG/L)

94

82

SB

35

57

65

40

25

43

60

46

71

gical Survey.

CAR­
BONATE SULFATE 
(C03) (S04)
(MG/L) ( G/L)

0

0

0

0

0

0

0

0 .0

0

0

0

0 .0

SPECI­
FIC 

COND- 
PH UCTANCE

(MICRO- 
(UNITS) MHOS)

8.0 181

8.2 163

B.O 124

7.7 78

8.0 122

8.0 136

7.5 B6

7.2 53

7.7 85

8.3 117

7.9 97

7.6 141



ABERT LAKE BASIN 

10387100 (revised) CHEWAUCAN RIVER NEAR VALLEY FALLS, OREG.

LOCATION (revised). Lat 42°30'57", long 120°15'03", in SWj sec.21, T.35 S. , R. 21 E. , Lake County, downstrean 
from dam at Clark and Johnson Ranch, downstream from Crooked Creek, 2.7 miles northeast of Valley Falls.

PERIOD OF RECORD. Chemical analyses: October 1964 to September 1969. 

REMARKS. Prior to October 1968, published as station 10386850.

D

NC
2

JA
0

FE
0

MA
0
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1
2
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1
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2

AU
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!.. 6.7

"... 11

17

34

...  
9.0

6.3
E
...  

...

CHLO­
RIDE
(CD

2.0

3.0

5.0

11

1.0
2.0

1.8

15

2.0

SPECI­
FIC

COND­
UCTANCE
(MICRO- 
MHO SI

92

12*

159

281

120
 

 

360

190



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN THE GREAT BASIN 

CHEMICAL ANALYSES, HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

DIS
CHAR

DATE (CFS

SEP 1969 
10... 17

FEB 1969 
14... 194 

MAY 
08... 1735 

SEP 
10... 40

FEB 1969 
14... 550 
SEP 
10... 200

MAY 1969 
28... 613

SEP 1969 
03... 128

SEP 1969 
03... 183

SEP 1969 
03...

SEP 1969 
03... 244

10119000

APR 1969 
02... 7,

APR 1969 
02... 192 

SEP 
04... 15

JAN 1969 
20. ..A 

MAR 
30. ..B 1

A INCLUDES 
B INCLUDES

MAG- PO- 
CAL- NE- TAS- BICAR- CAR- CHLO- FLUO-

:GE (SI02) (CA) (MG) (NA) (K) (HC03) (C03) (504) (CD (F) (N03) 
i) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/D

BEAR RIVER BASIN

10041000 THOMAS FORK NEAR WYOMING-IDAHO STATE LINE (LAT 42 24 10 LONG 111 01 30)

6.6 60 19 132 1.2 235 0 51 184

10046000 RAINBOW INLET CANAL NEAR DINGLE, IDAHO (LAT 42 13 00 LONE 111 17 30)

8.0 64 26 27 1.2 270 0 59 36 .3 

7.9 54 19 16 2.0 236 0 27 18 .3 

9.5 70 31 40 2.5 298 0 67 45 .3

9.2 44 49 36 3.3 323 0 67 46 .3 

9.3 18 69 45 5.5 325 8 72 56 .4

10079500 BEAR RIVER AT ALEXANDER, IDAHO (LAT 42 38 45 LONG 111 41 55)

8.0 57 24 13 2.7 274 0 33 15 .3

10090450 WEST CACHE CANAL AT CORNISH, UTAH (LAT 41 59 10 LONG 111 57 14)

14 54 54 54 6.9 383 0 73 60

10092200 BEAR RIVER AT CORNISH, UTAH (LAT 41 58 32 LONG 111 56 10)

14 55 53 72 10 393 0 72 86

.10 16 42 22 35 8.1 297 0 9.8 22

10098800 WORM CREEK NEAR FAIRVIEW, IDAHO (LAT 42 00 15 LONG 111 51 00)

19 46 31 22 9.7 334 0 10 14

LITTLE MALAD RIVER ABOVE ELKHORN RESERVOIR, NEAR MALAD CITY, IDAHO (LAT 42 20 00 LONG 112 26 00)

.4 24 53 18 19 5.3 219 0 17 40 .4 

10125500 MALAD RIVER AT WOODRUFF, IDAHO (LAT 42 02 00 LONG 112 14 00)

17 76 51 286 31 375 0 168 420 .7

PYRAMID AND WINNEMUCCA LAKES BASIN

10347800 PEAVINE CREEK NEAR REND, NEV. (LAT 39 32 35 LONG 119 51 551

.40 23 20 5.6 9.2 2.7 32 0 64 1.6 .4 

.6 25 9.1 4.8 7.1 2.5 16 0 40 1.4

0.19 TONS/AC-FT OF DISSOLVED SOLIDS, 21 PERCENT SODIUM, AND 26 MG/L ALKALINITY AS CAC03.

 

1.2 

.8 

.1

.8

.1

1.1

 

 

 

5.8

.9

"



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN THE GREAT BASIN 

CHEMICAL ANALYSES, HATE* YEAR OCTOBER 1968 TO SEPTEMBER 1969

DRTHO SOLIDS SOLVED CAR- AD- CON- 
PHOS- PHOS- (RESI- SOLIDS HARD- BONATE SOUP- DUCT- DIS- 
PHATE PHATE BORON DUE AT (TONS NESS HARD- TION ANCE PH SOLVED TEMPER- 
(P04) (P(H) (B) 180°C) PER (CA.MG) NESS RATIO (MICRO- OXYGEN ATURE 

DATE (MG/L) (MG/L) (UG/L) (MG/L) DAY) (MG/L) (MG/L) (SARI MHOS) (UNITS) (MG/L) (DEG C)

SEP 1969
10...

FEB 1969 
14... 
MAY 
08... 

SEP

FEB 1969 
14... 

SEP 
10...

MAY 1969 
28...

SEP 1969 
03...

SEP 1969 
03...

SEP 1969 
03...

SEP 1969 
03...

10119000

APR 1969 
02...

APR 1969 
02... 

SEP 
04...

JAN 1969 
20... 

MAR 
30...

BEAR RIVER BASIN

10041000 THOMAS FORK NEAR WYOMING- IDAHO STATE LINE (LAT 42 24 20 LONG 111 01 30)

578 26.5 229 36 3.8 1020 8.1 9.7

10046000 RAINBOW INLET CANAL NEAR DINGLE. IDAHO (LAT 42 13 00 LONG 111 17 30)

.00 70 355 186 264 43 .7 599 8.0 

.02   80 262 1230 211 17 .5 454 7.7

.00 90 415 616 312 47 .9 701 8.1 

.00 -- 140. 452 244 328 48 1.1 745 8.1 7.4

.13 80 299 495 240 15 .4 503 7.8

10090450 WEST CACHE CANAL AT CORNISH, UTAH (LAT 41 59 10 LONG 111 57 14)

507 175 354 40 1.2 850 8.3 8.1

10092200 BEAR RIVER AT CORNISH, UTAH (LAT 41 58 32 LONG 111 56 10)

555 274 354 32 1.7 900 8.4 7.9

10098000 CUB RIVER AT FRANKLIN, IDAHO (LAT 42 00 50 LONG 111 49 10)

308 .08 196 0 1.1 511 7.9 11.6

10098800 WORM CREEK NEAR FAIRVIEW, IDAHO (LAT 42 00 15 LONG 111 51 00)

321 211 242 0 .6 533 7.9 7.8

LITTLE MALAD RIVER ABOVE ELKHORN RESERVOIR, NEAR MALAD CITY, IDAHO (LAT 42 20 00 LONG 112 26 00)

10125500 MALAD RIVER AT WOODRUFF, IDAHO (LAT 42 02 00 LONG 112 14 00)

.02 460 1230 638 400 92 6.2 2110 7.8 

3560 144 483 194 22 5920 7.5 11.6

PYRAMID AND WINNEMUCCA LAKES BASIN

10347800 PEAVINE CREEK NEAR RENO, NEV. (LAT 39 32 35 LONG 119 51 55)

70 C143 -- 73 47 .5 208 7.0 

42 29 .5 134 6.5

15

0 

12

0 

17

15

18

20

19

18

17

15 

25

"

C SUM OF CONSTITUENTS.



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN THE GREAT BASIN 

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

CONCEN- SEDIMENT
TRATION DISCHARGE
(MG/L) (TONS/DAY)

CONCEN- SEDIMENT
TRATION DISCHARGE
(MG/L) (TONS/DAY)

10242000 COAL CREEK NEAR CEDAR CITY, UTAH (LAT 37 40 20 LONG 113 02 02I A

APR 5, 1969
APR 9......
APR 11...... 
APR 15......
APR IT...... 

APR 20......
APR 21......
APR 22......
APR 24......
APR 25......

APR 26......
APR 28......
APR 29......

MAY 1...... 
MAY 2......
MAY 3......
MAY 4......
MAY 5......

MAY 6......
MAY T......
MAY 7......
MAY 8......
MAY 9......

MAY 10......
MAY 11......
MAY 12......
MAY 13......

MAY 16......
MAY IT. .....
MAY 18... ...
MAY 19...... 
MAY 20... ...

1840
1840
1830 
1820
1920 

1915
1900
1925
1945
1830

1845
1950
1930

2040

2045 
2035
2010
2020
2045

1910
1115
1945
1910
1945

2000
2030
2100
2020

2020
2020
2045

1940

88
T2
96
T4
58 

98
241
268
168
110

89
163
198

263

299 
280
2T7
249
216

288
214
2T4
380
380

380
412
542
5T9

5T3
620
650

561

7560
5910

12300 
1450
8320 

46400
30000
11200
1390
2730

835
4410
7490 
1500
10100

7750 
5120
2910
2520
960

4080
1220
2570

10000
3170

4000
2410
8700

29400

16600
4800
7740
7740 
2690 
1750

1800
1100
3200 
290

1300 

12000
20000
8100
630
810

200
1900
4000
670 
7200

6300 
3900
2200
1700
560

3200
700

1900
10000
3300

4100
2700

13000
46000

26000
8000

14000
13000 
4100 
2400

MAY 25......
MAY 25......

MAY 26...... 
MAY 27......
MAY 27......
MAY 28......
MAY 28......

MAY 29......

MAY 30......
MAY 30......
MAY 31......

MAY 31......
JUN 1......
JUN 1......
JUN 2......
JUN 2......

JUN 3......
JUN 3......
JUN 5......
JUN 5......
JUN 6......

JUN 6......
JUL 19.. ....
JUL 20......
JUL 21.. ....
JUL 22......

JUL 22......
JUL 24......

1800
2120

2115 
0620
2150
0630
2105

0620

0620
2135
0625

2120
0620
2130
0615
2130

0615
2140
1045
2115
1030

2200
0330
1910
1900
0700

2100
0200

479
467

450 
331
406
316
374

296

266
328
274

285
241
252
222
241

211
235
173
201
173

193
268
122
137
241

241
268

4700
2270
523

1160
741

1230
1500
534

1520
510

1250
489

1090

1080
1030
447
927

4730

639
6750
435
1140
423

438
581
156
325
143

798
16400
12100
6870
5500

6480
37900

6500
3200
510

1500
T10

1600
1900
490

1800
460

1400
420

1100

860
960
320
820

3500

490
4400
300
680
280

67

420
12000
4000
2500
3600

A SAMPLES COLLECTED BY U.S. SOIL CONSERVATION SERVICE AND ANALYZED BY U.S. GEOLOGICAL SURVEY.

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENTS AND PARTICLE-SIZE DISTRIBUTION, WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(METHODS OF ANALYSIS: B, BOTTOM WITHDRAWAL TUBEl C, CHEMICALLY DISPERSED! N, IN NATIVE WATER! P, PIPETi S, SIEVE:

V, VISUAL-ACCUMULATION TUBEi W, IN DISTILLED WATER)

WATER 
TEM­ 
PERA- CONCEN- 
TURE DISCHARGE TRATION 

TIME (°C) (CFS) (MG/L)

PARTICLE SIZE

SEDIMENT PERCENT FINER THAN THE SIZE I IN MILLIMETERS) INDICATED)
DISCHARGE
(TONS/DAY) .002 .004 .008 .016 .031 .062 .125 .250 .500 1.00 2.00

PYRAMID AND WINNEMUCCA LAKES BASIN 

PEAVINE CREEK NEAR RENO, NEV. (LAT 39 32 35 LONG 119 51 55)

JAN 20..... 3 
JAN 20..... 9 
JAN 21..... 8

JAN 21..... 1 
JAN 21..... 8 
JAN 22..... 1 
JAN 22..... 7 
JAN 24..... 5

JAN 27..... 2 
FEE 1..... 1 
FEE 11..... 3 
FEE 14..... 2 
FEB 16..... 3

FEE 22..... 0 
MAR 8..... 3 
MAR 17..... 1 
MAR 30..... 3 
APR 21..... 5

AUG 5 1968 2 
OCT 3..... 6 
NOV 6..... 9 
DEC 12..... 1
JAN 14 1969 4 

JAN 19. .... 5

00 2

10 2
15 1 
50 1] 
50

.80 
1.2 
2.1

2.4 
2.5 
2.1
1.6 
.40

2.2
.10 

1.1 
1.0 
.50

.10 

.40 
1.0 
1.6 
.10

10351700

! 62 
61 
45 
33

30 6 526

440 
OTO 
280

888 
507 
574 
455 
204

110 
54 
66 
6 
6

2
3 

20 
3

TRUCKEE

118 
34 
15 
4 

42

36

3. 
3. 
7.

5.
3. 
3. 
2.

RIVER NEAR

5. 
1.

57 

51

22900

88 88 92 97 98 100

65 90 97 99 100

n

KA

17

ni

NIXON, NEV. (LAT 39 46 40 LONG 119 20 10)

6

36

21 28 35 43 53 62 78 93 100

-- SPWC

-- SBMC

SB WC

  SBWC
--

.-

  VBWC 
  VPWC
  VPWC



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES IN THE GREAT BASIN J*°

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENTS AND PARTICLE-SIZE DISTRIBUTION, HATER YEAR OCTOBER 1968 TO SEPTEMBER 1969
(METHODS Of ANALYSIS! B, BOTTOM WITHDRAWAL TUBEl Ct CHEMICALLY DISPERSED! Nt IN NATIVE WATERi P, PIPET, S, SIEVEl

V, VISUAL-ACCUMULATION TUBEl W, IN DISTILLED WATER)

WATER PARTICLE SIZE
TEM- METHOD
PERA- CONCEN- SEDIMENT PERCENT FINER THAN THE SIZE (IN MILLIMETERS) INDICATED OF
TURE DISCHARGE TRATION DISCHARGE ANALY-

DATE TIME (°C) (CFS) (MG/L) (TONS/DAY) .002 .004 .008 .016 .031 .062 .125 .250 .500 1.00 2.00 SIS

PYRAMID AND MINNEMUCCA LAKES BASIN CONTINUED 

10351700 TRUCKEE RIVER NEAR NIXON, NEV. ILAT 39 46 40 LONG 119 20 10) CONTINUED

JAN 21... 
JAN 22...

FEB 18...

MAR 16...

JUN 1...

JUN 12... 
JUL 1...
JUL 11...

.. 1700

.. 1045

.. 1800

.. 1530 1 

.. 1350 1

4510

1790

) 2020

3100

> 4700 
> 2250

1380

183

360

827

262
150
22

16800

5720

884

1960

6920 
2600

2020

3320 
911
18

23 29 38 41 48 58 72 86 98 100 -- VPWC

  4 8 13 27 44 70 98 100   SBWC

1 2 4 5 6 10 18 38 80 96 100 SBWC

6 9 13 17 20 31 49 74 99 100 -- VBWC

7 13 17 22 29 38 54 80 100 --   VBWC
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