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WATER QUALITY RECORDS IN ARIZONA, 1964

INTRODUCTION

The quality-of-water investigations of the U.S. Geo-
logical Survey are concerned with the chemical and physical
characteristics of surface- and ground-water supplies of the
Nation, The basic records for the 1964 water year for
quality of surface waters within the State of Arizona are
given in this report, The data were collected and ccmputed
by the Water Resources Division of the U.S. Geological Survey,
under the direction of H. M, Babcock, district chief,

The Geological Survey began publishing annual basic
records of chemical quality, water temperatures, and sus-
pended sediment in 1941 in the water-supply paper series,
"Quality of Surface Waters of the United States."” The
records prior to 1948 were published each year in a single
volume for the entire country and in two volumes in 1948
and 1949, Beginning in 1950, the records were published in
four volumes and beginning in 1959 in five volumes; each
volume covered an area where boundaries coincided with those
of certain natural drainage areas, The records for Arizona
are contained in Part 9 of the water-supply series, These
publications are available in most major public libraries.
(See "Annual Water-Supply Paper Series" p, 11.)

Distribution of this report is limited, and it is pri-
marily for local and immediate use, The records will
be published in the Geological Survey water-supply papers at

5-year intervals, The first compilation will cover only the
years 1964 and 1965,

COOPERATION

The work was done under cooperative agreements between
the U.S. Geological Survey and the following organizations:

Salt River Valley Water Users' Association,
V. I. Corbell, president, and R, J. McMullin,
general manager,

New Mexico Interstate Stream Commission,

5. E. Reynolds, secretary,



Assistance in the form of funds or services was given
by the Bureau of Reclamation, U.S. Department of the Interior;
Cerps of Engineers, U.S. Army; and Forest Service, U.S,
Department of Agriculture, Several stations were operated
from funds appropriated directly tc the Geological Survey.

Water-quality data from Lake Mead at Hoover Dam were
furnished by the Metropolitan Water District of Southern
California, Lee Streicher, water purification engineer,

DEFINITION OF TERMS AND ABBREVIATIONS

The terms and abbreviations of water-quality and
hydrologic data, as used in the text and tabular data of
this report, are defined as follows:

Acre-foot (ac-ft) is a quantity of water required to
cover 1 acre to a depth of 1 foot and is equal toc 43,560
cubic feet or 325,851 gallons, The term is commonly used
in measuring volumes of water used or stored,

Cfs-day is the volume of water represented by a flow
of 1 cubic foot per second for 24 hours., It equals
86,400 cubic feet, 1.983471 acre-feet, or 646,317 gallons,

Channel (watercourse) is an open conduit either
naturally or artificially created which periodically or
continuously contains moving water, or which forms a
connecting link between two bodies of water. River,
creek, run, branch, anabranch, and tributary are some of
the terms used to describe natural channels, Natural
channels may be single or braided, Canal and floodway are
some of the terms used to describe artificial channels,

Cubic feet per second (cfs) is a unit expressing rates
of discharge, One cubic foot per second is equal to the
discharge of a stream of rectangular cross section, 1 foot

wide and 1 foot deep, flowing water at an average velocity of
1 foot per second.

Discharge, in its simplest concept; means outflow;
therefore, the use of this term is not restricted as to
course or location, and it can be applied to describe the
fiow of water from a pipe or from a drainage basin, It is
also correct to speak of the discharge of a canal or stream
into a lake, a stream, or an ocean,



Daily mean discharge is the mean discharge for one

day,

Mean daily discharge is the arithmetic mean dis-
charge for the same day during a specific period of years,

Mean discharge is the arithmetic mean of individual
dajily mean discharges during a specific period.

Instantaneous discharge (at time of sampling).
If the discharge value at the time of sampling is reported
instead of daily mean value, the heading of the discharge
column will be "Discharge (cfs)."

Drainage area is that area, in a specified location,
measured in a horizontal plane, which is enclosed by a
drainage divide,

Drainage basin is a part of the surface of the earth
that is occupied by a drainage system, which consists of a
surface stream or a body of impounded surface water together
with all tributary surface streams and bodies of impounded
surface water,

Equivalents per million (epm) is a unit for expres-
sing the concentration of chemical constituents in terms of
the interreaceting values of the electrically charged par-
ticles, or ions, in solution, One equivalent per million of
a positively charged ion will react with one equivalent per
million of a negatively charged ion, Parts per million is
converted to equivalents per million by multiplying by
the reciprocal of the combining weight of the ion,.




Conversion factors:

per million

Parts per million to equivalents

Ion

Multiply
by

Ion

Multiply
by

Aluminum (A1+3),....
Arsenic (AS*3)..cc0e
Barium (Ba*2),......
Beryliium (Be +2)....,
Bicarbonate (HCOz-1)
Bromide (Br -1),.....
Cadmium (Cd+*2)...,..
Calcium (Ca*2)......
Carbonate (CO5-2),.,
Chloride (C1-1).....
Chromium (Cr+6).....
Cobalt (Co*2),......
Copper (Cu*?),,,....
Fluoride (F1),.....
Hydrogen (H+l),.....

0.11119
.04004
.01456
022192
.01639
.01251
01779
.04990
.03333
.02821
.11539
.03394
.03148
.05264
.99209

Hydroxide (OH-1)....
Iodide (I-1),.......
Iron (Fe*3),..00000.
Lead (Pb*2),.000evee
Lithium (Li+l),.....
Magnesium (Mg +2)....
Manganese (Mn+2)..,..
Nickel (Ni+2),......
Nitrate (NOg-1),....
Phosphate (PO, -3).,.
Potassium (K+1),_....
Sodium (Na+l),......
Strontium (Sr+2)....
Sulfate (SO, 2),,...
Zinc (Zn+*2),....000.

0.05880
.00788
.05372
.00965
.14411
.08226
.03640
.034Cé
.01613
.03159
02557
.04350
.02282
.02082
,03060

Gage height is the water-surface elevation referred to

some arbitrary gage datum,

Gage height is often used

interchangeably with the more general term "stage," although
gage height is more appropriate when used with a reading on

a gage,

Gaging station is a particular site on a stream, canal,
lake, or reservoir where systematic observations of gage

height or discharge are obtained,

When used in connection

with a discharge record, the term is applied only to those
gaging stations where a continuous record of discharge is

obtained.

Hardness of water is the property of water attributable

to the presence of alkaline earths and is expressed as

equivalent calcium carbonate (CaCOgz),

physical-chemical characteristic, not a substance,

Hardness is a

Partial-record station is a particular site where

limited data are collected systematically over a period of
years for use in hydrologic analyses,

Particle size is the diameter,

in millimeters (mm) of

suspended sediment or bed material determined by sieve and

sedimentation methods

@



Particle-size classification 1s the classification
recommended by the American Geophysical Union Subcommittee
on sediment terminology (Lane and others, 1647, p. 937).
According to this classification, a particle having a diameter:

Less than 0,004 mm is clay,
Between 0,004 and 0,062 mm is silt,
Between 0,062 and 2,0 mm is sand,

Parts per million (ppm) is a unit for expressing the
concentration of chemical constituents by weight, usually
as grams of constituents per miilion grams of a soiution,
In the laboratory the results are expressed in weights of
solutes in a given volume of water, To express the resulits
in parts per miliion, the data must be converted. For
most waters this conversion is made by assuming that a liter
of water weighs 1 kilogram; and thus, milligrams per liter
is equivalent to parts per million, Parts per million, for
suspended sediment, is computed as 1 miliion times the
ratio of the weight of sediment to the weight of the mix-~
ture of water and sediment,

Sediment is solid material both mineral and organic that
is transported by, suspended in, or deposited by water,
The amount, characteristics, and cause of the occurrence of
sediment in streams are influenced by environmental factors.
Some major factors are: degree of slope, iength of slope,
soil characteristics, land usage, and amount and intensity
of precipitation.

Sediment discharge is the rate at which dry weight of
sediment passes a section of a stream or is the quantity
of sediment, as measured by dry weight, or by velume, that
is discharged in a given time,

Solute is any substance derived from the atmosphere,
vegetation, soil, or rocks and dissolved in water,

Specific conductance is a measure of the ability of a
water to conduct an electrical current and is expressed
in micromhos per centimeter a2t 25°C, Because the specific
conductance is related to the number and specific chemical
types of ions in solution, it can be used for approximating
the salinity of the water, The following general relztions
are applicable: ’




Specific conductance x (0,65%0,05)=ppm dissolved
solids;

Specific conductance _ total epm
100 - 2

Sodium-~adsorption-ratio (SAR) is the expression of
relative activity of sodium ions in exchange reaction with
soil and is an index of sodium or alkali hazard to the
soil, This ratio should be known especially for water
used for irrigating farmland.

Stage is the height of a water surface above an estab-
lished datum plane; also gage height.

Streamflow is the discharge that occurs in a natural
channel, Although the term ""discharge'" can be applied to
the flow of a canal, the word "streamflow" uniquely describes
the discharge in a surface stream course, The term
"streamflow" is more general than "runoff," as streamflow
may be applied to discharge whether or not it is affected
by diversion or regulation,

Suspended sediment is the sediment that at any given
time is maintained in suspension by the upward components
of turbulent currents or that exists in suspension as a
colloid.

Thermograph is a thermometer for continuously recording
variations of temperature automatically on a chart, The term
"temperature recorder" is used to indicate the location
of the thermograph in station descriptions in the table
headings.

Tons per acre-foot indicates the dry weight of dissolved
solids in 1 acre-foot of water, It is computed by multiply-
ing the concentration in parts per million by 0.,00136,

Tons per day 1s the quantity of a substance in solution
or suspension that passes a stream section during a 24-hour
period,

Water year in Geological Survey reports dealing with
surface-water supply is the 12-month period, October 1 through
September 30, The water year is designated by the calendar
year in which it ends and which includes 9 of the 12 months,.
Thus, the year ending September 30, 1964, is called the "1964
water year.,"



Weighted average is used in this report to indicate
discharge-weighted average. It is computed by multiplying
the discharge for the sampling period by the concentrations
of individual constituents for the corresponding period
and dividing the sum of the products by the sum of the dis-
charges, A discharge-weighted average approximates the com-
position of water that would be found in a reservoir containing
all the water passing a given location during the year after
thorough mixing in the reservoir,

STATION NUMBERS

A station number has been assigned as an added means
of identification for each stream location where regular
measurements of streamflow and determinations of water
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 two digits fol-
lowed by a hyphen and a six digit number, The notation to
the left of the hyphen identifies the Part or hydrologic
region used by the Geological Survey for reporting hydro-
logic data, The number to the right of the hyphen repre-
sents the position of the location in the standard down~
stream order listing the stations within each of the parts,
The assigned numbers are in numerical order but are not
consecutive, They are so selected from the complete six
digit number scale that intervening numbers will be avail-
able for future assignments to new locations, The iden-
tification number for each station in this report is
printed to the left of the station name and contains only
the essential digits., For example, the number is printed
as 9-4740 for a station whose complete identification
number is 09-4740,00,

COLLECTION AND EXAMINATION OF SAMPLES

Water samples for chemical and physical analyses are
usually collected at or near points on streams where gaging
stations are maintained by the Geological Survey for measurement
of discharge, These discharge records are released annually by
the Geological Survey as "Surface Water Records of Arizona.,"

Most of these records are used in conjunction with

the computations of the chemical constituents and sediment
loads in the report.

The map on page 8 shows the location of water-quality
stations in Arizona
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Solutes

The methods of collecting and compositing water samples
for determining the concentration of solutes are described
by Rainwater and Thatcher (1960), One sample can adequately
define the water quality at a given time if the mixture of
solutes throcughout the stream-cross section is homogeneous.
However, the concentration of solutes at different locations
in the stream-cross section may vary widely with different
rates of water discharge, depending on the source of material
and the turbulence and mixing of the stream, It is necessary
to sample some streams at several verticals across the
channel to determine accurately the solute load, No single
method cf compositing samples is applicable to all problems
related to the study of water quality. Although generally
holding to the principle of 10-day periods, or the equivalent
of three composite samples per month, modifications usually
are made on the basis of dissolved-solids content, as indicated
by measurements of conductivity of daily samples., Samples
collected at monthly and miscellaneous water-quality stations
were analyzed individually, The measurements are supple-
mented by other information, such as chloride content, river
stage, and weather conditions,

Temperature

Water temperatures were measured at most of the
water-quality stations, For daily stations, the water
temperatures were taken at about the same time each day
in order that the data would be relatively unaffected by
diurnal variations in temperature, Most large swiftly
flowing streams probably have a small diurnal variation
in water temperature, whereas sluggish or shallow streams
may have a daily range of several degrees and may follow
closely the changes in air temperature, The thermometers
used for determining the water temperature were accurate
to plus or minus 0,.5°F,

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

Sediment

In general, suspended-sediment samples were collected



daily with U,S. depth-integrating samplers at three verticals
in the cross section of the stream, The US DH-48 hand sampler
was used during periods of low flow, and the US DH-59, D-43,

or D-49 samplers were used during periods of high flow, During
periods of high or rapidly changing flow, samples were taken
two or more times daily at most sampling stations,

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

In addition to the records of guantities of suspended
sediment transported, records of periodic measurements of
the particie-~size distribution of suspended sediment and
bed material are incliuded.
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9~3800. COLORADO RIVER AT LEES FERRY, ARIZ.

PART 9. COLORADO RIVER BASIN

COLORADO RIVER MAIN STEM

LOCATION.--At gaging station at head of Marble Gorge at Lees Ferry, Coconino County, just upstream from Paria River, .16 miles downstream from Glen Canyon
Dam, 28 miles downstream from Utah-Arizona State line, 61,5 miles upstream from Little Colorado River, and 79 miles downstream from San Juan River.

DRAINAGE AREA.--107,900 square miles, approximately.

RECORDS AVAILABLE.--Chemical analyses:

October 1947 to September 1964,
Water temperatures:
Sediment records:

EXTREMES, 1963-64.--Dissolved solids:

January to July 1926, October 1926 to June 1927, October 1928 to September 1930, November 1942 to October 1945,

July 1949 to September 1964. Y
October 1928 to December 1933, November 1942 to September 1944, October 1947 to September 1964,
Maximum, 984 ppm Dec. 1-31; minimum, 468 ppm Sept. 7-30.

Hardness: Maximum, 480 ppm Feb, 1-29; minimum, 232 ppm Sept. 7-30.

Specific conductance:
Water temperatures:

Sediment concentrations:

Sediment loads:

Maximum daily, 1,460 micromhos Feb, 10, 14; minimum daily,
Maximum, 76°F Sept. 22-25; minimum, 43°F Feb, 24.
Maximum daily, 5,200 ppm Mar. 28; minimum daily, 12 ppm June 9-30.
Maximum daily, 260,000 tons Mar. 28; minimum daily, 30 tons June 9

EXTREMES, 1928-33, 1942-45, 1947-64.--Dissolved solids (1928-30, 1942-45, 1947-64):

Hardness (1928-30, 1942-45, 1947-64):

Specific conductance (1942-45, 1947-64):
Water temperatures (1949-64):
Sediment concentrations (1928-33, 1942-44, 1947-64):
Sediment loads (1928-33, 1942-44, 1947-64):

available in district office at Tucson, Ariz.

685 micromhos Sept. 30.

Maximum, 960 ppm Oct. 15, 1960; minimum, 132 ppm June 11-20, 1944.

Maximum daily, 2,430 micromhos Oct. 15, 1960; minimum daily, 318 micromhos June 9, 1948,
Maximum, 85°F July 26, 1959; minimum, freezing point on many days during winter months of most years.
Maximum daily, 83,300 ppm Aug, 11, 1930; minimum daily, 12 ppm June 9-30, 1964.

Maximum daily, 9,450,000 tons Aug. 7, 1929; minimum daily, 30 tons June 9, 1964.
REMARKS.~~Values reported for sodium (Na) are determined by analysis and do not include potassium (K).

(formerly at Albuquerque, N, Mex.).

l.ﬂaximum, 1,940 ppm Sept. 26, 1962; minimum, 209 ppm June 11-20, 1929.

Records of specific conductance of daily samples

Chemical analyses, in parts per million, water year October 1963 to September 1964

Dissolved solids Hardness
Bi (residue at 180°C) as CaCO, | So- Specific]
- ] i con-
Date Mean Cal- Mag- Po- . |Car- - Ni- = dium .
¢ Stlica| Iron ne- | Sodtum | tas-| 3™~ | bon- | Sulfate | Chloride |F1u07 NI~ | Bo Cal- ad- | oot
of discharge (s10,)| (Fe) clum 8l (Na) |st bon- ate | (80,) ) ride |trate | ron Parts | Tons Tons cfum,| Non- ance | pH
e i) o el L (13;3 (al)n ae )0y * ( (F) |NOy)| (B) | “per | er per Mag”| ar- (7" (micro-
(HCO,) rillion atcri- day Tee bon- | o0 ,mho_s at|
00 atum | ate [F2H0[ 25°C)
1000 12 0.00! 76 27 - 89 6.4 158 256 70 0.3| 3.7/0.13 649| 0.88 1752 300 170| 2.2 971| 7.5
1000 - ~-| 83 24 920 — 158 - —— - - - 660 .90 1782 304 174} 2.2 984( 7.6
1000 - --1105 33 107 - 168 - - - - - 832} 1.13 2246 396 258 2.3 1200] 7.7
1020 - -- (123 38 123 T - 182 —-— -— - - —-— 984| 1.34 2710 464 315| 2.5 1370/ 7.8
1153 10 .00(122 38 126 7.0 182 427 94 .4| 3.3} .13 980| 1.38 3051 460 302| 2.8 1360/ 7.9
4008 - --1129 38 123 - 196 - - - — - 978| 1.33 10584 480 319| 2.4 1430( 8.0
6315 - --1131 32 125 - 196 —_ - - — - 952| 1.29 16232 460 299| 2.5 1390| 8.0
12950 - --|122 34 122 - 190 - -— - - - 914| 1.24 31958 444 288| 2.5 1350} 7.9
5186 - -~ 111 35 132 - 180 - - - - - 894| 1,22 12518 422 274| 2.8 1340| 7.8
1001 —— -~ (113 35 . 131 - 186 - - - - - 914| 1.24 2317 426 300 2.9 1350( 7.9
July 1-31......... 977 12 .01 (112 .35 128 5.9 184 383 109 .4 4.5 .19 918| 1.25 2422 425 274} 2.7 1340{7.9
Aug. 1-29......... 2814 - -- 1118 35 126 - 184 - - - - - 922] 1.25 7005 430 279| 2.6 1330 7.8
Aug, 30-8ept. 3... 2358 — --1102 31 112 - 174 - - - - - 820 1.12 5221 380 237 2.5 1190( 7.8
Sept. 4-6.. 2787 ~— -—| 74 - 22 74 - 154 - - - - — 575 .78 4327 276 150( 1.9 864| 7.7
Sept. 7-30......0. 2710 9.8 .01| 63 18 58 3.7 140 177 44 .3| 2.8 .12 468 .64 3424 232 117| 1.4 715} 8.0
Weighted average 3319 - -~ 116 33 119 - 184 - — - - - 889| 1.21 7970 427 275| 2.4 1305| 7.8
Time-weighted .
AVerage....... - o --|109 33 115 -1 177 —= == ] I o — 407| 262| 2.4] 1253/7.8
Tongs per day.... - ~—— -~ (1041 (297 1070 -=| 16560 = - sal Rl e L - o ) o (= G
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COLORADO RIVER MAIN STEM~-Continued

9-3800. COLORADO RIVER AT LEES FERRY, ARIZ.--Continued

Temperature (°F) of water, water year October 1963 to September 1964

Day

Aver-
Month - age
112(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

October coveees| == |68 | 62(66 | ~=|== |62 |== | ~~ |66 | 62 |~= | == [60 [ == == [62[62 | ==|~=~ |63 |61 |64 (61 | == |== | =~ |64 |61 |~- |60 i
November ..... 58 [~ | -~ |63 | 62162 [ 59|~ | —=|~= | == |58 | 61|~ | 61|~= | ~=[59 | 5959 | ~=|~= | 58 |-= [ 59 |-~ | == [57 | == |=m | == | ==
December covusf === | == |== | == == [ ==~ [ 84 |57 [ == |== | == [== | 52 [s= | ~e [== | BG4 [+~ | == == | == == | == |== | == | [wm jue | 51| ==
%anuary........ == === [ 49 (48 | 48|48 | == == | ~= |47 |48 |44 | == |== | == |== | == (46 |49 {48 | 45 (47 | == |== | 47 (47 |47 {46 | 44 (s
ebruary....... 45|~ | 46 (45 | —=|-= | 44 |-= | -~ |44 | 46 |46 | 47|45 | == == | 46|45 | == (45 | —|== | 46 [43 | 46 (45 |~ |46 |46 |~ |~=] ~-
March.oooueno.| == {66 | 46|47 | 44 |-— | 44|~ | 46|66 | 47 |46 | 47 |-~ | 46|46 | 47 |== | 44 == | == |== | 64 |44 | 47 |66 |44 |65 | 46|47 |45 -
Aprilceeeeeecn.| 46|06 | 4T |46 | 46 |—— | == |44 | ~~ |46 | == |46 47 bb | 4T |44 | =~ |== | 4T |47 | —= |44 | 45 (44 | — (== | 44 |44 | 45 (46 | —— -
.| 45|48 | 45|46 | 45|46 | 46 |=— | —— |50 | 47|54 | 50|80 | 54 =~ | == |52 | =~ 52 | == |58 | == |== | 54 |== | 54 == | == [—= [ 54 s
-~|54 | —-|54 | =-|-= | 56 |-~ | 58|-= [ 53 |== | == |57 | == |-~ | 55|54 | == |-= | == |58 | 59|59 | == (59 | == [57 [ == |57 |==| --
—=|= | --|61 | 60|60 | 60|60 | 58|-- | 59|59 | 60|60 | == [~ | 63|59 | 60 = | == |~= | 61|62 | 61|59 | ==|== | ==[59 | -=| ~-
57|== | ==|=-| 60|60 | 60|60 [ ~=[58 | 58 |~= | 60|60 | 60|61 [ 57|52 | 48|54 | 53 (51 | 54 (54 | 54 (54 | 52|52 | 57 [54 | 55 56
58 (== [-={70 [ 72|73 { 75|75 | 74|75 [ ~~ |74 | ~=|(74 [ ~—=|-= | 75 (75 [=~=~|== { 75|76 | 76|76 | 76 |~= [~=|~= | 75|75 | - —




COLORADO RIVER MAIN STEM-~-Continued
9-3800. COLORADO RIVER AT LEES FERRY, ARIZ.--Continued

Suspended sediment, water year October 1963 to September 1964

OCTOBER i NOVEMBER DECEMBER
Suspended sediment Suspended sediment I Suspended sediment
Day Mean - Mean = Mean i
dis- ean Tons dis- ean T dis- ean
charge concen- s . charge concen- ::;“ charge concen- T;el:-'
(cfs) tration day (cfs) tration day (cfs) tration day
(ppm) (ppm) (ppm)
les 1000 C 92 250 1000 C 120 320 1000 C 130 350
20 1000 C 92 250 1000 C 120 320 1010 C 130 350
3es 1000 C 92 250 - 1000 c 120 - 320 1020 C 130 360
boo 1000 C 92 250 1000 ¢ 120 320 1030 C 130 360
See 1000 G 92 250 1000 ¢ 120 320 1030 C 130 360
bas 1000 C 92 250 1000 c 120 320 1030 C 130 360
Teo 1000 C 92 250 1000 Cc 120 320 1030 C 130 3}60
8as 1000 C 92 250 1000 C 120 320 1030 C 130 360
Ses 1000 C 92 250 1000 ¢ 120 320 1030 Cc 130 360
10ee 1000 C 92 250 1000 c 120 320 1030 C 130 360
1lee 1000 C 92 250 1000 Cc 120 320 1030 C 130 360
1240 1000 C 92 250 1000 Cc 120 320 1030 Cc 130 360
13.0 1000 C 92 250 1000 c 120 320 1030 C 130 360
léee 1000 C 92 250 1000 C 120 320 1030 C 130 360
150 1000 C 92 250 1000 C 120 320 ‘ 1030 C 130 360
16ee 1000 C 92 250 1010 [ c 120 330 1030 C 130 360
170 1000 C 92 250 1000 |C 120 | 320 1030 C 130 360
18e¢0 | 1000 C 92 250 1000 c 120 | 320 1020 C 130 360
19. 1000 C 92 250 1000 c 120 320 1020 C 130 360
20ee ‘ 1000 C 92 | 250 1000 c 120 320 1020 C 130 360
21lae 1000 C 92 250 1000 c 120 320 ‘ 1020 Cc 130 360
2200 1000 C 92 250 1000 C -120 320 ‘ 1020 C 130 360
2360 1000 G 92 250 1000 Cc 120 320 | 1030 c 130 360
24e0 1000 C 92 250 1000 Cc 120 320 1030 C 130 360
25e0 1000 C 92 250 1000 C_ 120 320 1030 C 130 360
26s0 1000 C 92 250 1000 c 120 320 1030 Cc 130 360
27«0 1000 C 92 250 1000 Cc 120 | 320 1030 C 130 360
28s0 1000 C 92 250 1000 C 120 i 320 980 C 130 340
29,0 1000 C 92 250 1000 C 120 | 320 . 980 C 130 340
30¢e 1000 C 92 250 1000 C 120 - 320 980 C 130 340
31es 1000 & 92 250 - - == 980 C 130 340
Total 21000 — 7750 30010 == 9610 31620 - 11060
JANUARY . FEBRUARY ki MARCH -
lee 980 C 140 370 A 3970 C 1600 17000 4030 ¢ 970 10000
200 980 C 140 370 3970 C 1600 17000 4010 c 970 10000
a0 980 C 140 370 3990 C 1600 17000 4010 c 970 10000
boo 980 C 140 370 4030 € 1200 13000 - 4010 Cc 970 10000
S5ee 980 C 140 370 - 4030 .[C 1200 13000 4010 C 970 10000
6eoa 980 C 140 370 4030 C 1200 13000 © 4030 C 970 10000
Tee 980 C 140 © 370 4030 C 1200 13000 4030 C 970 10000
Bee 980 C 140 370 4010 C 1200 13000 4010 C 970 10000
e 990 C 140 370 3990 C 1000 11000 4010 C 970 10000
10.0 990 C 140 370 3990 C 1000 11000 4030 C 970 10000
1lee 990 C 140 370 3990 C 1000 11000 4030 C 970 10000
1244 990 C 140 370 3990 C 1000 11000 4030 C 970 10000
13.. 990 C 140 370 3990 C 1000 11000 4050 C 970 11000
lées 990 C 140 370 3990 C 1000 11000 4050 C 970 11000
1540 990 C 140 370 3990 C 1000 11000 I 4050 c 970 11000
16es 990 C 140 370 3990 C 1000 11000 | 4050 C 970 11000
17e0 990 C 140 370 3990 C 1000 11000 4050 C 970 11000
1Bse 990 C 140 370 3990 C 1000 11000 4050 C 970 11000
19.e 990 C 140 370 4010 C 980 11000 4050 C 970 11000
20a4 990 C 140 370 4010 C 980 11000 4050 C 970 11000
21lae 990 C 140 370 4010 C 980 11000 4050 ¢ 970 11000
2240 990 C 140 370 4010 C 980 11000 4050 c 970 11000
230 990 C 140 370 4010 C 980 11000 4050 C 970 11000
2b4ea 1000 C 140 380 3990 C 980 10000 4050 C 970 11000
2500 1000 C 140 380 3990 C 980 10000 [ 4050 C %70 11000
2640 1000 C 140 380 4010 C 980 11000 6480 2700 (S 60000
27a0 1000 C 140 380 4060 C 980 11000 12800 4400 150000
28ee 1000 C 140 380 4080 C 980 11000 18500 5200 260000
29 1140 440 |S 1900 - 4100 C 980 11000 19000 4300 220000
30e0 2950 2500 19900 . -— - - 19100 3100 160000
3lee 3970 2100 22000 - e = 18600 3300 160000
Total 35750 — 54210 116240 - 345000 195770 - 1273000

S Computed by subdividing day.
C Composite period.
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COLORADO RIVER MAIN STEM--Continued
9-3800. COLORADO RIVER AT LEES FERRY, ARIZ.--Continued

Suspended sediment, water year October 1963 to September 1964--Continued

APRIL MAY JUNE
Suspended sediment Suspended sediment Suspended sediment
Day l\gean i : Mean M Mean -
is- ean dis- ean dis- ean
harge oo | Tt emm | T | e | T
(cfs) tration day (cfs) tration da (cfs) tration ::
(ppm) (ppm) ¥ (ppm) 4
les 16700 3200 140000 17000 2500 110000 1020 C 51 140
260 16900 2000 91000 12700 1300 44000 1030 C 51 140
360 16000 2500 110000 12500 1400 47000 1030 c 51 140
Heo 12300 2200 73000 13000 1400 49000 1030 C 51 140
500 12200 1900 62000 13900 1900 71000 1030 C 51 140
6o " 12200 C 1500 49000 13000 1900 67000 1040 C 51 140
Teo 12200 C 1500 49000 12800 1700 59000 1040 C 51 140
Bee 12200 C 1500 49000 12500 1600 8 54000 1040 C 51 140
Yee 12200 C 1500 49000 12500 1400 |B 47000 933 C 12 30
10.0 12200 C 1500 49000 12500 1300 44000 978 € 12 32
1lee 12200 C 1500 49000 8100 670 |S 21000 990 C 12 32
1244 12100 ¢ 1500 45000 1060 C 59 170 980 |[C 12 32
130 12100 C 1500 49000 1020 C 59 160 290 C 12 32
lbea 12100 C 1500 49000 1000 4 59 160 1000 C 12 32
1544 12100 C 1500 49000 990 C 59 160 1000 C 12 32
16 12000 C 1500 49000 990 C 59 160 1000 C 12 32
17 11500 C 1500 46000 9%0 C 59 160 1010 C 12 33
18ee 10700 C 1300 - 38000 990 C 59 160 1010 C 12 33
190 10700 C 1300 38000 1000 € 59 160 1010 C 12 33
20, 10800 C 1300 38000 1000 < 59 160 1000 C 12 32
21ee 10800 C 1300 38000 1010 C 59 160 1000 C 12 32
2240 10800 C 1300 38000 1010 C 59 160 1010 C 12 33
23 10800 C 1300 38000 1020 C 59 160 980 C 12 32
2440 10800 C 1300 38000 1020 C 59 160 980 C 12 32
2540 10800 C 1300 38000 1030 C 59 160 980 < 12 32
2600 10800 € 1300 38000 1040 C 59 160 980 C 12 32
270 13400 2600 |[s 110000 1040 C 59 160 990 C 12 32
2840 20000 3900 210000 1030 C 59 160 990 C 12 32
290 19600 3600 190000 1000 C 59 160 990 c 12 32
30ee 19300 3400 180000 1010 ¢ 59 160 980 < 12 32
31ae e o o 1010 c 59 160 —_ - -
Total 388500 —— 2093000 160760 - 616210 30041 - 1826
JuLy AUGUST SEPTEMBER
lea 990 C 26 69 1050 [« 39 110 1800 C 16 78
2ee 990 C 26 69 1030 € 39 110 2710 C 16 120
ERT 1000 C 26 70 1020 C 39 110 990 C 16 i 43
boo 1000 < 26 70 1010 C 39 110 2640 C 16 i 110
S5ee 1010 C 26 71 1010 C 39 110 2840 C 16 120
Baso 1010 C 26 71 1010 C 39 110 2880 < 16 120
Teeo 1020 < 26 72 1010 C 39 110 2940 € 16 130
Bae 1010 C 26 71 1010 C 39 110 2390 [ 16 100
See 1000 4 26 70 1010 C 39 110 2650 C 16 110
10es 950 C 26 67 1020 C 39 110 3090 C 16 130
1lee 950 C 26 67 1020 C 39 110 2810 [ 16 120
12¢e 950 C 26 67 1020 C 39 110 2840 C . 16 120
13.. " 950 C 26 67 1020 [ 39 110 2250 C 16 97
lbes 960 C 26 67 1020 C 39 110 2500 C 16 110
1548 940 C 26 66 1020 C 39 110 2560 C 16 110
1600 930 C 26 65 1020 C 39 110 2470 C 16 110
170 930 C 26 65 3010 140 |S 1800 997 C 16 43
18es 920 € 26 &4 5940 95 1500 2540 G 16 110
19.e 320 C 26 64 5970 C 45 720 2500 C 16 110
20 930 C 26 65 6060 C 45 740 20860 C 16 89
21lee 960 C 26 67 6060 C 45 740 2010 c 16 87
2240 970 C 26 68 6060 C 45 740 2640 C 16 110
23a0 980 € 26 69 6060 C 45 740 2380 c 16 100
2bae 980 C 28 69 6030 c 45 730 2240 C 16 97
2540 980 C 26 69 5010 C 45 610 2020 C 16 87
2600 1000 ¢ 26 70 3750 ¢ 25 250 3030 C 16 130
27ee 1000 C 26 70 3750 < 25 250 3070 C 16 130
280 1000 C 26 70 3810 C 25 260 3090 C 16 130
2940 1000 o 26 70 3810 C 25 260 4120 c, 16 180
30ea 1010 C 26 .71 3730 C 25 250 5850 (< 16 250
3lee 1050 JC 26 74 2560 [« 25 170 b - -
Total 30290 I‘ e | 2124 87910 = 11520 78907 — 3381

Total discharge fOr year (CLS~AaYB)..ccucecececsocecncsvoccssosscenacssesescecsoncacsnns 1,216,798
Total load for JORr (LONB). . i cswews sueesi s Hoersis 5pliasin &5s e 5beeEm b st s & faiome sommen s 4,426,191

S Computed by subdividing day.
B Computed from estimated-concentration graph.
C Composite period.
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COLORADO RIVER MAIN STEM--Continued

9-3800. COLORADO RIVER AT LEES FERRY, ARIZ.--Continued

Particle-size analyses of suspended sediment, water year October 1963 to septamber 1964

(Methods of analysis: B, bottom withdrawal tube; C, chemica.lly dispersed; D, decantation; N

, in native water;

P, pipet S, sieve; V, visual accumulation tube; W, in distﬂled water)
- Vt{:;‘e_r Sediment Sadiont Suspended sediment o
Date of collection (24“}::1-) ling | per- Dhé:l:)rga ct::cﬁf):- discharge Percent finer than size indicated, in millimeters of
point | ature (tons per day)
(°F) (ppm) 0.002 |0.004 | 0.008 (0.016{0.031] 0.062|0.125 |0.250 |0.500 | 1. 000 | 2. 000 SaKyuls
Mar, 1630 46 4030 1080 - - - 10 91 | 100 v
Mar, 1315 46 6710 5120 2 3 4 50 99 | 100 VPWC
Mar, 1545 47 9280 5240 2 3 4 51 98 100 VPWC
Mar, 1445 47 12500 3410 2 2 3 28 93 | 100 VPWC
Mar. 0915 45 18700 5930 2 2 2 21 90 | 100 VPWC
Apr. 1500 47 20100 3500 1 2 2 22 91 | 100 VPWC
nrticla—siza ana ses of bed material, water year October 1963 to Septamber 1964
(Methods of analysis: B m withdrawal tube; C, ’chemic ly dispersed; D, tion; N, in native water;
P, plpet S; sieve; V, visual accumulatlon tube; W, in dist).lled water) 29081
Number Bed material stathod
Date of collection (z;rlh'gfl Discharge Percent finer than size indicated, in millimeters i
r) | sampling analysis
points 0.016 | 0.031 | 0.062 | 0,125 | 0.250 | 0.500 | 1,000 | 2,000 | 4.000 | 8.000 |16,000732.000
Oct. 3, 1963..... e me e 0 37 92 100 \4
Oct. 2 70 99 100 v
Oct. 2 71 97 100 v
oct. 0 24 74 100 v
oct. 2 68 98 100 v
Nov. 2 70 99 100 v
Nov. 2 60 95 100 v
Nov. 1 70 98 100 v
Nov. 2 53 87 100 \4
Dec. 1 60 92 100
\4
Jan, 7, 1964..... 1 40 82 100 v
Jan, 14..... 4 81 100 -~ v
Jan, 21l...000 2 68 95 100 \
Jan. 28......000.0 2 70 96 100 v
Feb., 19..... 1 63 93 100
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PARIA RIVER BASIN
9~3820. PARIA RIVER AT LEES FERRY, ARIZ.

LOCATION.-~At gaging station 0.5 mile upstream from mouth and 1 mile northwest of Lees Ferry, Coconino County.
DRAINAGE AREA.--1,570 square miles, approximately.
RECORDS AVAILABLE.--Chemical analyses: October 1947 to February 1950.
Water temperatures: October 1956 to September 1964.
Sediment records:; October 1947 to September 1964.
EXTREMES, 1963-64.--Sediment concentrations: Maximum daily, 220,000 ppm Aug. 2; minimum daily, 41 ppm Oct. 1-17,
Sediment loads: Maximum daily, 340,000 tons Aug. 12; minimum daily, less than 0.05 ton Oct. 7.
EXTREMES, 1947-64.--Water temperatures (1956-62, 1963-64): Maximum, 96°F Aug. 11, 1958, July 29, 1960; minimum, freezing point
Jan, 18, 1960 and several days during January 1961.
Sediment concentrations: Maximum daily, 433,000 ppm Aug. 4, 1961; minimum daily, 1 ppm June 1-10, 1950,
Sediment loads: Maximum daily, 5,100,000 tons Sept. 12, 1958; minimum daily, less than 0,05 ton on many days most years.
REMARKS.~-Flow affected by ice Dec. 8 to Jan. 21, Jan. 24, Feb. 4-9.

Temperature (°F) of water, water year October 1963 to September 1964

Day
Month Aaveer-

112 |3(4|516|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 8
October ...... e [ fmm | = fom | == | =TG4 | === | m= == | === | = |62 | 62|68 | =65 | == |== | ~= [== | == == | == |== | 60| ==
November .....| == |== | == o= | == |o= | ==| == | ==|== | == |56 [ 56 |=~= | 57 |== | 49 |== | == == | =m [oe | = |=m | = | == | o= |om | e | | == ==
December uvuu| ==f=om | o= |mm [ == |== | == == | 3T |== | == |== | == |37 [ == |== [ == |== | == [35 | == == | == |== | = |om | me [ | o= == | 35| -
January........ | [ mm | | == | | | e | === [ 3534 | m= = | == | == |37 [ 39 |~= |37 |~ | == |~= | =82 | === | == ] -
February....... = [ 39| == | === | == | | e | == [ == 8] | == | | m= = | == |46 | == == | 4T | | == {45 | == [39 | - | | = | -
Marchovovienis| ==|== | 81 |== | == |== | 80 |== | == |== [ == [== | == |== | == == | ==|== | ==|== | == |-~ | 51 |48 | -= (52 | 60|61 | -- |66 | 64 "
Aprili...aa.e. === === | === | == | - |54 | 64 |64 | ~~|68 | T2 |-~ | == |== | =~ |64 | 68 |66 | == |61 | ~=|== | 72|~ | 78 |[== | ==] ==
May.....oooevr| 69|~ | =60 | 55 (61 | 55|67 | ~=|-~ | =~ |== | ——=|75 | 78 {66 | 72|81 | == |79 | == |~= | == |== | ~= |84 | 73|79 |69 |-~ |~=| ==
June ...oenne. -| 83|79 | 83 |-~ | T4 |- | -=|—= | —|7T2 | ~~|—| |-~ | 86|=~ | T7O0|=~ | 73 |=~ |-~ |74 | 78|88 | 78|76 |~-~|78 | 83|85 |-~ -
July.eoovoiiiif === | ~-182 | 83 (83 | -~|78 | 79|~~ [ 82|81 | -~|85 | =~ |90 | 83|-— | 88 |-~ | =~ |-~ | 8O |79 | 80|79 | ~-~|78 | 81 |-- | B1 -
August....... .| 83|78 | --|-- | 76|76 | 78|90 | 89|91 | =~ |75 | == |== [ == |-~ | B2|== | 69 |~- | 68 |== [ 80|79 | 77 |== | == |== [ == [~= [ == ==
September.....| == |== | == |== | == |-= | == |-~ | == |66 | 69|70 | == |-~ | ==|== | ==|== | 73 |== | == [70 | == |70 | == |74 | 76|79 |78 |-= | -=| --




PARIA RIVER BASIN-~Continued
9-3820. PARIA RIVER AT LEES FERRY, ARIZ.--Continued

Suspended sediment, water year October 1963 to September 1964
(Where no concentrations are reported, loads are estimated)

OCTOBER NOVEMBER DECEMBER
Suspended sediment Suspended sediment Suspended sediment
Day Mean M Mean - Mean -
dis- ean T dis- ean dis- ean
charge concen= :ex:s charge concen= 1;;::! charge concen= ’I:::'
(cfs) tration day (cfs) tration diy (cfs) tration day
(ppm) (ppm) (ppm)
les 8.9 (C 41 0.1 943 (C 100 2 16 - 20
200 6.8 (C 41 ol 10 C 100 3 15 - 20
3ee 59 |C 41 sl 9.6|C 100 3 15 s 20
boo 502 (C 41 ol 10 C 100 3 14 - 20
S5e0 4e7|C 41 sl 12 C 100 E 13 e 10
beo 500 (C 41 ol 13 (& 100 & 14 = 20
Tes 4e2|C 41 T 13 C 100 4 16 == 20
Bee 406 |C 41 el 76 -~ 6000 16 - 20
e 5.7 (C 41 ol 27 - 1000 14 390 15
10ee o8 |C 41 el 16 - 300 10 220 [
1lee 75 |C 41 ol 13 - 20 12 200({B 6
1260 608 |C 41 al 12 340 11 849 100{8 2
1340 6e21C 41 ol 12 260 8 943 100|B 2
léee 6.2 |C 41 ol 12 2008 6 943 100 2
150 6.2 |C 41 el 12 140 &4 8e2 100 B 2
6e4 (C 41 ol 37 17000 |K 2%00 86 100|B 2
68 (C &1 el 68 24000 4400 8e9 100B 2
37 26000 (S 3200 22 9000 530 12 ‘90 3
15 40000 1700 18 25000 1200 12 100(8 3
286 75000 (5 83000 | 18 30000 1400 15 220 9
63 56000 | 9900 18 25000(B 1200 16 - 9
25 53000 3700 25 10000 (B 680 12 s 6
16 - 16000 690 20 1900 100 14 = 8
13 3000 100 | 16 5708 25 11 == 6
12 2000 |B 65 - I 18 6308 30 12 - 6
12 1000 |B 35 | 17 520 24 12 180 6
11 6008 18 16 4808 20 12 190|B [
10 200 5 16 460 17 12 200 6
10 110 3 17 480 (B 22 14 210(B 8
946 100 |8 3 14 340|B 12 16 260|B 12
93 80 2 o] = = 14 270 10
63204 - 10242246 59649 s, 19931 39242 e 287
JANUARY FEBRUARY MARCH
leeo 12 — ] 21 1608 9 13 220(8B 8
200 15 C— 10 20 170|8 9, 10 90 2
360 16 _— 10 i8 310 15 17 260 12
beo 15 = 10 16 450 19 19 630 32
S5ee T.8 Lo 4 13 370(8 12 14 540 20
Gaeo Tel 170 3 16 3208 14 19 600(B 30
Too 9.3 1s0(B L3 12 240 8 17 630 29
8 6.2 100 2 12 200|B 6 12 390(8 12
9ee o2 — 2 15 250(B 10 12 270 9
10.0 8.9 . 2 21 260 15 12 220 7
1lee 846 - 2 30 540 44 17 360 16
1240 6.8 b 2 30 880 71 17 630 29
13.0 T8 150 3 26 960 67 21 620 35
lb4oe 7 60 1 18 960 41 20 1500 81
1540 7 = 1 842 720/8 16 16 1400(B 60
1600 T = 1 12 4308 14 18 1000 49
17s0 7 2 8.8 320|8 8 16 750 32
18.0¢ 8 2 14 360 14 16 860(B 35
1940 9.3 - 4 21 3508 20 | 16 880 38
20a0 13 250 9 | 24 360 23 15 700(B 30
2lee 16 190 8 18 350(8 18 ” 12 560 (B 18
2200 20 110 [} ‘ 16 370(B 16 I 58| 370(8 6
2340 21 240 14 13 260 9 13 | 460 16
2600 13 210 7 16 280(8 12 21 | 1300 T4
2500 11 180 (B 5 16 280 12 30 2200 180
2600 13 140|8 5; 20 290 16 | 24 2400 160
2700 12 110 4 12 220 I 22 2100 120
2840 18 90 4 15 220 9 24 2300 150
2900 18 110 5 16 230|B 10 27 3600 260
30 18 130(8 ] = = = 27 7800 570
31lee 23 220 14 == o - 24 11000 710
Total 366.0 e 158 496 ol 544 54648 ] 2830
S Computed by subdividing day. C Composite period.
T Less than 0.05 ton. K Computed from estimated-concentration
B Computed from estimated-comcentration graph. graph and subdividing day.
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PARIA RIVER BASIN~--Continued

9-3820., PARIA RIVER AT LEES FERRY, ARIZ.--Continued

Suspended sediment, water year October 1963 to September 1964--Continued

APRIL ” MAY JUNE
[ Suspended sediment | Suspended sediment Suspended sediment
Da Mean > Mean - Mean M
y dis- ean T dis- ean dis- ean
ons To:
charge concen- per charge Soncen> p::‘ charge concen- To;x
(cfs) tration d (cfs) tration da (cfs) tration g
(ppm) 4 (ppm) d (ppm) =X
lee 24 15000 970 25 7500 |s 750 446 (C 63 0.8
2ee 28 18000 1400 23 18000 1100 4a6 |C 63 o8
3ee 27 20000 1400 13 3600 130 4e6 IC 63 8
bas 58 17000 2700 848 1900 45 4e2 |C 63 o7
S5ee 39 7200 760 740 700 13 4e6 [C 63 .8
6ea 33 9000 |B 800 606 600 11 3.9 |C 63 o7
Tea 31 8000 |B 670 22 2000 |s 190 347 |C 63 .6
8as 24 5000 320 38 3300 340 3.7 |C 63 .6
9ee 30 12000 970 25 1800 B 120 349 [C 63 o7
10.4 27 22000 1600 40 58000 6500 4.2 |C 63 o7
1lee 25 19000 1300 31 40000 3500 3.9 [C 63 o7
1246 20 15000 810 24 31000 (B 2000 3.9 |C 63 o7
1340 19 20000 1000 19 26000 1300 347 IC 63 6
lbes 15 13000 530 16 23000 990 344 |C 63 .6
15e0 12 5000 160 13 20000 700 344 [C 63 .6
16ee 949 6300 170 5.8 9500 150 344 |C 63 o6
17 13 6000 B 210 4e2 2300 26 344 |C 63 o6
1840 12 4500 |B 140 4eb 640 8 344 [C 63 .6
1940 7.8 2700 57 540 460 6 3.7 (C 63 .6
204 Ba2 1200 27 349 300 |B 3 3.7 |C 63 o6
21les 12 2700 87 3e4 150 1 349 |C 63 o7
2240 12 1700 55 3e4 100 [B o9 362 |C 63 o5
23.0 8.2 1100 24 3,2 100 [B 9 34 |C 63 .6
2440 7.8 750 16 3.2 85 o7 344 |C 63 .6
25¢0 7.0 370 7 3e4 80 B o7 344 C 63 .6
26e0 6.6 200 B 4 446 90 1 3.7 |C 63 o6
270 6e6 140 2 6e 1200 21 3.9 |C 63 o7
2840 606 100 |B 2 Beb 780 18 7.8 |C 60 1
294a 740 110 2 5.8 400 6 646 |C 60 1
9e6 400 B 10 5.0 200 3 4a2|C 60 o7
3les - - - 442 220 2 - -—
Total 54643 - 16203 38641 - 17937.2 1214 -— 204
JuLy AUGUST SEPTEMBER
les 3.2 [C 12 0.6 9.5 | 38000 1000 3e4 |C 69 0.6
240 3.2 [C 72 o6 53 220000 [S 43000 344 [C 69 o6
3., 2.9 | 72 .6 12 120000 B 4200 - 3.7 |C 69 o7
bes 2.6 iC 72 o5 180 | 180000 K 130000 3.9 [C 69 o7
5.0 2.6 F 72 5 55 80000 12000 349 (C 69 o7
bes 3.2 |C 72 o6 51 54000 7700 3.9 |C 69 o7
Taa 3e4 |C 72 o7 32 29000 2500 349 |C 69 o7
Bee 3e4 72 o7 17 23000 1000 3.9 |C 69 o7
9ee 344 [C 72 o7 12 21000 680 4e2 |C 69 .8
10ee 3.9 IC 72 .8 842 | 15000 330 Te5 5300 |5 210
1laea 4e2 72 8 842 | 13000 S 640 9.9 8800 240
1240 442 72 o8 505 160000 S 340000 5.8 3000 47
1340 4e2 C 72 .8 257 100000 |S  1C0000 4e2 1500 |B 18
lbes 16 4800 s 600 174 87000 |S 45000 540 1000 14
15e6 6e2 810 14 105 86000 25000 40 24000 |S 5700
1600 446 |C 110 1 70 44000 8600 30 37000 (B 3100
17« 5.0 C 110 1 40 9000 970 8.2 | 26000 (B 580
18se 3.9 110 1 25 8400 570 7.0 15000 |B 280
19es 3.2 110 1 16 2700 120 Teb 20000 400
20.e 3.2 110 1 12 1200 39 6e6 | 20000 360
21.e 3.7 110 1 8 1200 26 7.4 | 15000 B 300
2244 4.6 C 110 1 6 1400 (B 23 606 7300 130
23.e 164 140000 (S 93000 4.5 1800 22 6.6 6000 110
240 34 95000 9400 4 2000 22 6e6 4000 7
2540 40 84000 |[S 13000 344 1200 11 646 1500 B 25
26es 32 150000 14000 3.9 800 8 646 560 10
27ee 126 190000 K 96000 46 1000 12 646 310 (B 6
2840 149 210000 |S 120000 S5e4 1000 14 602 140 2
2944 48 170000 24000 442 830 9 5.8 130 {B 2
30ae 74 93000 4600 4e6 850 10 5.8 170 3
3les 10 43000 1200 3.9 550 6 - -—
Total 714.8 - 37582947 169444 - 723512 23046 - 1161442
Total discharge for year (CES—AAYSB)...ucccccavssccscscsccscnscsanscsssaasasaosnssassans 6,723.9
Total load for year (tonsS)........... .1,271,289.1

S Computed by subdividing day.

B Computed from estimated-concentration graph.

C Composite period.

19

K Computed from estimated-concentration
graph and subdividing day.
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PARIA RIVER BASIN--Continued

9-3820, PARIA RIVER AT LEES FERRY, ARIZ.--Continued

Particle-size analyses of suspended-sediment, water year October 1963 to September 1964
(Methods of analysis: B, bottom withdrawal tube; C, chemically dispersed; D, decantation; N, in native water;

P, pipet; 8, sieve; V, visual accumulation tube; W, in distilled water)
Water i Suspended sediment
Sediment pended sedimen
Time |S2mP-| i Discharge concen- Sediment = - - Method
Date of collection ling | per- A discharge Percent finer than size indicated, in millimeters of
(24 hour) point | ature (cts) traticn (tons per day) analysis
(°F) {(ppm) 0.002{0.004 {0,008 |0.016)0.031( 0.062|0.125 ]0.250 (0,500 | 1. 000 | 2, 000

Oct. 18, 1963....... 0900 58 85 19000 41 54 93 100 - - pPUC
Oct, 20.....cs0n000s 0900 58 366 93600 37 44 64 91 99 100 VPWC
Oct. 23......c000000 0800 55 16 18800 79 94 100 - - - PWC
Nov. 20...0ua00ssamie 0745 39 12 24100 74 90 100 —-— -— - PWC
Apr, 10, 1964....... 1730 54 37 33500 63 84 99 100 - - PWC
May 2.cceccesconanse 0945 54 37 22000 54 79 100 -— - - PWC
MaY B.vonennsesos v 1615 60 18 895 62 81 98 100 - - PWC
May 10, 000000000000 1015 61 53 64300 73 26 100 — = —_ PWC
Aug, 12..... secesenn 0615 73 1040 190000 21 32 46 74 24 100 VPWC
Aug. 12,,,..00000000 1215 74 451 146000 31 42 68 91 99 100 VPWC
Aug. 13.ew e s cenmes 0730 71 630 187000 24 30 46 L7 96 100 VPWC
Aug, 1B.ccvivivnnses 0830 77 98 118000 53 68 96 100 - - PWC
Sept. 19............] 1415 73 D 7.4 22200 72 89 99 100 - == PWC
Sept. 20..........00 1020 71 5.8 21400 75 93 100 - —— — PWC

D Daily mean discharge.
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LITTLE COLORADO RIVER BASIN
9-4012. LITTLE COLORADO RIVER AT CAMERON, ARIZ.

LOCATION.--At bridge on U.S. Highway 89 at Cameron, Coconino County, 12 miles upstream from gaging station which is 3 miles down-
stream from Coconino damsite, 9.5 miles downstream from Moenkopi Wash, 9.5 miles northwest of Cameron, and 45.5 miles upstream
from mouth.
DRAINAGE AREA,--26,500 square miles, approximately, upstream from gaging station.
RECORDS AVAILABLE.--Chemical analyses: October 1950 to September 1958,
Water temperatures: October 1951 to September 1964.
Sediment records: October 1947 to September 1964.

EXTREMES, 1963-64.--Sediment concentrations: Maximum daily, 140,000 ppm Aug. 1; minimum daily, no flow on many days.
Sediment loads: Maximum daily, 1,400,000 tons Aug. 14; minimum daily, O tons on many ‘days.

EXTREMES, 1947-64.--Sediment concentrations: Maximum daily, 162,000 ppm Aug. 22, 1958; minimum daily, no flow on many days.
Sediment loads: Maximum daily, 2,580,000 tons Sept. 21, 1952; minimum daily, O tons on many days each year.

REMARKS.--Sediment loads are computed at station with allowances made for inflow between sampling point and gaging station. Appre-
ciable inflow between sampling site and gaging station during periods of storm runoff. Most of this inflow is from Moenkopi
Wash, but other arroyos may at times become sizeable contributors.

Temperature (°F) of water, water year October 1963 to September 1964

Day
Month Aa‘;:
1712134567 |8[9(10|11(12{13|14(15[|16|17(18|19(20|21(22(23[24|25(26|27|28(29|30(31

October +vvuvs| 75(55 | 75[75 | ==|== | ==|== | == |== | == | == | == [== | == == | ==|~= | 60 (86 | 70|72 | == |== | == [== | == [== | == |== | == | ==
November ..... === | ==f== | ==|-= | -~|55 | 60[60 | 55|56 | 56|57 | 57|57 | 50|51 [ 52 (50 | 49 |[== | == == | == [== | == |== | == |2 | == -
December vuuoi| ==|== | ==[== | ==|== | ==|== | ==|== | ==|== | ==|== | ==|== | === | === | === | == | | = | | == | | | =] -
January..... P I el Bl Kl B Bl Bt el Bt et Bl el Bl el el et Bt el el et Bl Bt et el el e B e I el I
February....... e el I e A e B e B e B B A R B B B e B e B i B el Il R I i I i IRl
March...... R e el Bt et Bl R Bl e Bl el e e Bt Bl Bl bl Bl Rl Bt el Bl e Bt et BE L Ed It e el R I B X
Aptiliszaes s enss w=|=— | ==|52 | 51|50 | ——|60 | 6666 | 68|48 | 68|64 | 68|65 | 66|62 | 55|62 | 66|66 | 67|60 | 52|48 | 65|70 | 70 |== | == 61

AYceacannanes 54|50 | 45|60 | 57|60 | 40/65 | 68(50 | 80|80 | 78|80 | == |== | ==|=— | == == | ===~ | ==|== | == (== | == |== | == |== | == -
June siiseqicia| = on] mmfmn | omlmm | o= | o] o [ o = | m| o f o | S | S]] o e | = | e e | e | e [ || e
July.ueeeenn. eo| == == | ==|==| ==|== | === =)= | == |== | ==|~-=| == |80 | ==|== | =={== | == |== | == |~- | 80 |-~ | -~ (85 | 84 (80 |75 | ~-
August........ 80|80 [ 80(80 | 8084 [ B4(82 [ 84|86 (80|75 | 75|78 | 80(82 | 84|75 | 80|78 | 74 (74 | 79|80 | 65|60 | 75 {65 | == |== [ -= 78
Septﬂnber ..... 70(80 | 60|78 | 8585 | 8585 [ 82|85 | 78|75 | 67|65 | 62|72 | 72|74 | 70|70 | 68{70 [ 7260 | 60|58 | 60|72 | 75|75 | -~ 72




LITTLE COLORADO RIVER BASIN-~Continued
9-4012. LITTLE COLORADO RIVER AT CAMERON, ARIZ,--Continued

Suspended sediment, water year October 1963 to September 1964
(Where no concentrations are reported, loads are estimated)

OCTOBER NOVEMBER DECEMBER

Suspended sediment Suspended sediment Suspended sediment

Mean Mean Mean
Day dis- Mean dis-~ Mean dise Mean Tons
charge concen- per charge concen-~ charge concen- per
(cfs) tration (cfs) tration (cfs) tration d
(ppm) (ppm) (ppm) 24

les 32 80000 7200 0
240 20 80000 4500 0
30 14 70000 |B 2700 0
boo 10 41000 1100 0 —
See 6.6 25000 440 0
o

6o Sols - 200
Tee 2.0 - 40 ("] -
8ee 1.2 = 10 88 71000 |S 19000
Sea 5 ——n 3 56 48000 7500
10ee .2 =t 1 38 47000 5000

oo ocococoo

30 42000 3500
24 40000 2700
16 39000 1700
21 39000 2300
2400

1lee 0
1260 0
13a0 0
lbee 0 -—
15¢0 0
o
[}

16ee 16 28000 1200
17ee
18 0 i
190 578 43000 |S 120000 57| 23000
2000 7 39000 |S 9400 2.8| 11000

]
t
o000 oooo0oO0O
g
»
w
o
[=3
o
o

@

.

o«

N

w

o

o

(=]
WU~
RN N=]
wooo

21 150 42000 |S 25000 1.8 4000
2240 20 17000 920 o7 3000
23.0 6e6 — 300
2b4ee 242 - 40
25ee o7 i 8

2600 3 e 2
270 3 == 1
2800 5e4 = 200
29¢0 240 o &40
30e0 b s 4
31es 0 - 0 e —

o000 000

i
l [
OCcCO0O0 QOOOY

Total 933.8 = 172109 342,.6 - 47038 0 0

JANUARY FEBRUARY MARCH

leo
200
£
baeo
See

6eo
Toe
8es
Ses
10es

1les
12¢0
13..
14e0
15ee [

16e0
17ea | ‘
1840 |

1960
200 ’

214,
2244 ‘

23..

2444 [
2544 ‘

2644 \
2746 . ]

2800
290
30es
3les

Total (] 2 (] 0 0 [ 0

S Computed by subdividing day.
B Computed from estimated-concentration graph.

4
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LITTLE COLORADO RIVER BASIN--Continued

9-4012. LITTLE COLORADO RIVER AT CAMERON, ARIZ.--Continued

qupended sediment, water year October 1963 to September 1964--Continued

APRIL MAY JUNE
Suspended sediment Suspended sediment Suspended sediment
D Mean Mean Mean
oy dis- e Tons dis- Mean Tons dis- Mean, Tons
charge concen- per charge concen- per charge concen- e
(cfs) tration day (cfs) tration da (cfs) tration g
(ppm) (ppm) ¥ (ppm) ¥
las 0 oo 0 153 7000 (S 5300 0
200 0 B [} 292 13000 |s 11000 0
3es 0 == o} 212 21000 s 14000 0
4o 30 10000 |5 4700 250 44000 31000 o]
See 370 33000 34000 168 28000 13000 0
e 242 20000 13000 110 14000 4200 0
Toe 162 15000 6600 80 12000 2600 [}
Beo 133 13000 4700 69 8200 1500 4]
Gee 97 11000 2900 60 4500 730 0
1040 70 9000 1700 50 2900 390 0
1lee 53 6600 940 40 2600 280 0
1240 40 5700 (S 740 30 2100 170 [}
1340 834 38000 89000 20 920 50 0
lées 1190 38000 130000 10 540 14 0
1540 1360 24000 88000 5 - 4 0
166 1260 20000 68000 3 - 2 0
170 1100 20000 59000 1 -— 1 0
180 1140 22000 68000 0 -— ] 0
19 1140 18000 55000 0 - o 0
20ee 948 21000 54000 0 e 0 o]
21ee 890 16000 38000 0 - 0 0
2204 727 12000 24000 0 - o [}
2340 490 11000 14000 0 —— o 0
2400 342 9100 8400 o] i [} [
2500 270 8000 5800 0 S [} [}
2600 209 7000 4000 0 -— [ 0
2700 180 8000 3900 0 _— 0 0
2Bee 160 7000 B 3000 0 - 4] 13
290 152 5600 2300 0 G 0 7
30ee 119 4000 |B 1300 0 i [ 10
31e. == == e 0 e 0 -
Total 13708 == 784980 1553 - 86241 30 1000
JuLy AUGUST SEPTEMBER
lee lel - 20 15%0 140000 (S 810000 141 63000 25000
200 0 - 0 1770 120000 (s 970000 62 63000 11000
I [} - 0 3530 99000 10C0000C 46 66000 8500
bea 0 = 0 3260 86000 780000 28 63000 4900
Bee [} o= 0 4200 84000 990000 23 62000 4000
Goa 0 el 0 3540 78000 770000 16 52000 2300
Tee 0 = o 1780 64000 |S 340000 21 43000 2500
Bes 0 — ] 560 42000 66000 10 45000 1300
See o] - o 365 40000 41000 9e2 47000 1200
10ee 0 == ] 198 46000 26000 4o 50000 660
1les o} = 0 815 64000 S 200000 2720 76000 |S 560000
1260 0 - o] 1080 75000 [s 240000 3950 43000 |S 500000
1340 0 = 0 1510 70000 [S 340000 743 27000 54000
lbee 106 - 40000 3760 120000 s 14CC000 346 30000 28000
1504 37 == 6000 4090 100000 |S- 13C0000 222 23000 14000
16es 3 =¥ 250 5310 65000 970000 1130 30000 (S 110000
17e6 42 41000 (J 5900 4870 70000 |S 1000000 1040 27000 76000
18es 11 = 600 1290 50000 180000 688 22000 41000
190 5.0 = 200 515 46000 66000 279 18000 14000
20es 2.0 e 50 315 41000 36000 146 17000 6700
21l 1.0 = 20 545 37000 56000 86 16000 3700
2240 7 - 10 572 25000 39000 55 15000 2200
23.0 13 — 1500 209 27000 15000 37 14000 1400
24es 5 = 100 177 24000 11000 24 12000 780
2540 365 61000 [J 120000 154 22000 9100 50 18000 |s 2600
2640 137 62000 24000 101 19600 5200 98 20000 |s 5900
2740 1070 97000 K 330000 739 100000 S 430000 324 43000 |5 62000
28ea 1160 81000 IS 280000 1470 68000 |S 330000 399 63000 70000
29 433 68000 82000 1190 81000 270000 320 42000 38000
30ee 512 75000 | 190000 584 79000 130000 192 31000 16000
310 1110 130000 |s 450000 284 70000 56000 — - -
Total 501348 e 1530630 51373 -—| 12876300 13209.9 -= 1667640
Total discharge for year (cfsS—dayS).....eceeveneannnn s § VERTE AR S TS 8§ e e e o 86,164.1
Total load for year (tONS). .« ccwns s anwun s wawni & covin s § saias & san wesevss.s 17,165,938
S Computed by subdividing day. K Computed from estimated-concentration
B Computed from estimated-concentration graph. graph and subdividing day.
J Computed from partly estimated-concentration graph and

subdividing day.

23
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LITTLE COLORADO RIVER BASIN-~Continued

9-4012, LITTLE COLORADO RIVER AT CAMERON, ARIZ.--Continued

Particle-size analyses of suspended sediment, water year October 1963 to September 1964
(Methods of analysis: B, bottom withdrawal tube; C, chemically dispersed; D, decantation; N, in native water;

P, pipet; S, sieve; V, visual accumulation tube; W, in distilled water)
vtl:te-!' Sediment | Suspended sediment
Tim, Samp-| 1o Discharge concen- fediment Method
Date of collection e ling | per- g B discharge Percent finer than size indicated, in millimeters of
(24 hour) point | ature (cts) tration (tons per day) analysis
(°F) (ppm) 0.0020.004 | 0.008 | 0. 016 | 0. 031 | 0. 062 | 0. 125 | 0. 250 |0. 500 | 1. 000 | 2. 000

Oct. 22, 1963.......[ 1300 72 11 11600 96 99 99 100 — - - PWC

Nov. 8 .| 1300 55 82 62600 82 92 98 98 99 | 100 - VPWC
July 1800 80 3.4 28700 56 65 77 95 99 | 100 - VBWC
July 1500 75 1840 139000 58 67 81 90 96 { 100 - VPWC
Aug, 1 1500 80 990 105000 60 68 85 92 97 | 100 - VBWC
Aug. 0600 70 4170 86900 52 58 63 76 93 100 - VPWC
Aug. 0600 72 566 47100 69 81 87 90 95 99 | 100 VPWC
Aug. 0430 70 3180 103000 49 59 70 83 93 98 | 100 VPHC
Aug. 0600 60 202 34600 74 85 20 91 95 99 | 100 VPWC
Aug. 0600 61 560 21300 48 58 69 73 87 99 | 100 VPWC
Aug. 1500 79 149 23000 73 83 92 96 99 | 100 - VPWC
Sept. 1300 88 28 48700 83 | 100 i - — — - PWC

Sept. 1100 75 3040 68900 14 51 58 69 77 95 | 100 VPWC
Sept. 0900 68 5720 40700 62 74 80 92 97 | 100 - VPWC
Sept. 0600 67 680 25400 70 84 89 93 98 | 100 - VPWC
Sept. 15...... .| 0600 62 310 22600 70 79 83 84 89 98 | 100 VPWC
Sept. 17....ciuuvuen 1400 72 626 24000 62 73 83 90 95 99 | 100 VPWC
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COLORADO RIVER MAIN STEM

9-4025. COLORADO RIVER NEAR GRAND CANYON, ARIZ.

LOCATION (revised),--At gaging station in Grand Canyon National Park at Kaibab Bridge, 0.2 mile upstream from Bright Angel Creek, 4.5 miles northeast of Grand
Canyon, Coconino County, 26 miles downstream from Little Colorado River, and 267 miles upstream from Hoover Dam,

DRAINAGE AREA.--137,800 square miles, approximately.

RECORDS AVAILABLE.--Chemical analyses:

Water temperatures:

Sediment records:

EXTREMES, 1963-64.--Dissolved solids:

Hardness:

Specific conductance:
Water temperatures:
Sediment concentrations:

Sediment loads:

EXTREMES, 1925-42, 1943-64.--Dissolved solids:
Maximum, 965 ppm Sept., 13, 1961; minimum, 127 ppm June 11-17, 1926.

Maximum daily, 2,900 micromhos Sept.
Maximum, 88°F July 17, 1944; minimum,

Hardness:

Specific conductance (1937-42, 1943-64):
Water temperatures (1936-42, 1943-64):

ber 1955.

Sediment concentrations:

Sediment loads:

Maximum, 1,540 ppm July 28; minimum, 607 ppm Sept. 13, 14,

Maximum, 520 ppm July 28; minimum, 192 ppm Sept. 13, 14,
Maximum daily, 2,400 micromhos July 28; minimum daily, 971 micromhos Sept. 13.
Maximum, 79°F July 19, 25, 26; minimum, 40°F Jan. 13,
Maximum daily, 58,000 ppm Aug. 3; minimum daily, 25 ppm June 28,
Maximum daily, 980,000 tons Aug. 17; minimum daily, 88 tons June 28,
Maximum, 1,890 ppm Sept. 21-30,

August 1925 to November 1942, September 1943 to September 1964.
October 1936 to October 1942, September 1943 to September 1964,
October 1925 to November 1942, September 1943 to September 1964.

REMARKS . ~~Values reported for sodium (Na) are determined by analysis and do not include potassium (K).

available in district office at Tucson, Ariz.

ments are reported for entire year.

(formerly at Albuquerque, N, Mex.).

Thermograph inoperntive most of the year,

1934; minimum, 225 ppm June 11-20, 1942,

6, 1940; minimum daily, 341 micromhos June 15, 1942.
freezing point on several days during January and February 1948, Decem-

Maximum daily, 138,000 ppm Sept. 13, 1927; minimum daily, 16 ppm Dec. 25-31, 1960..
Maximum daily, 27,600,000 tons Sept. 13, 1927; minimum daily, 88 tons June 28, 1964,

Records of specific conductance of daily samples

Chemical analyses, in parts per million, water year October 1963 to September 1964

Once daily temperature measure-

Dissolved solids Hardness
Bi. (residue at 180°C) as CaCO, | So- |SPeCili
Date Mean Cal- | Mag- Po- | cqp. |Car- Fluod Ni- | Bo- dium| g0
Silica| Iron ne- | Sodium | tas- _ | bon-| Sulfate | Chloride Cal- ad-

of discharge S10 F cium s Na) i bon. t ride |trate | ron Parts Tons Tons 1 Non- ance | pH

collection . (cfs)  |S10a)| (Fe) | (cq) |sium | (Na) |sium| .4 | ate | (SO,) €Y | () |Noy| (B) per elum, | o ar BOTP=\nicro-

(Mg) (K) (HCO,) (Coy per: | per Mag-| . [tion t

3 million £= day ne- = | ratio [0S &

foot ate 25°C)

sium
Oct, 1-21, 1963,.. 1264 - -- 100 29 220 - 229 - - - - - 1040( 1.41 3549 368 180] 5.0 1700{ 7.8
Oct. 22, 23...¢041 1365 - --| 87 25 184 - 241 - - - - - 878( 1.19 3236 320 122] 4. 5| 1420| 7.7
Oct, 24~31..... 1211 - -=| 96 30 213 - 220 - -~ - - - 1020( 1.39 3335 364 184| 4.9 16701 7.8
Nov. 1=30..::cceesis 1276 - --1 90 32 215 - 225 - - - - - 1030] 1.40 3548 356 171| 5.0 1680] 7.9
Dec. 1-31......... 1260 12 0.00(128 40 240 8.4 256 376 296 0.4} 4.5(/0,20 1270 1.73 4320 484 274 4.7 1960| 8.0
Jan, 1-31, 1964... 1279 - ~~ 125 43 248 - 261 - - - - — 1290 1,75 4455 488 274 4.9 1980({ 7.9
Feb. 1~29....... .e 4261 - -=- 1128 41 171 - 221 - - - - - 1120( 1.52 12885 488 307 3.4 1630| 7.8
Mar. 1~31,...... .. 6220 12 .01 (122 41 163 6.1 218 418 158 .4 4.7 .10 1080| 1.47 18137 472 293 B.a 1580({ 7.8
Apr. 1-30..... sene 13370 —_— -~ 1120 34 142 - 206 - - - - - 976| 1.33 35233 440 271 2, 1410| 7.8
Moy E=14.iuniae .e 11180 -— -=1117 35 144 - 194 - - -— - - 974| 1.32 29401 436 277 3.0 1410( 7.8
May 15-31 1348 - -~ |111 41 243 - 232 - - - - - 1220| 1.66 4440 444 254| 5.0 1910|8.0
June 1-30 1289 - -=1110 42 252 - 236 - - -— - - 1220| 1.66 4246 448 254| 5.2 1960|7.9
July 1-27 1264 —— - 1112 40 254 -— 232 - - - - - 1270| 1.73 4334 445 255| 5.2 1990| 7.9
July 28,, 2380 17 00 (140 41 320 8.0 284 396 415 .4 .5 26 1540 2.09 9896 520 287| 6.1 2400|7.8
July 29~31 1960 - ~= 137 30 248 - 298 | - - - - - 1270| 1.73 6721 465 221| 5.0 1940| 7.7
Aug. 2555 - -=- 1136 30 224 - 298 - - - - - 1220| 1.66 8416 462 218 4.5 1850|7.7
Aug. 3911 — - | 92 17 204 - 280 - - - - - 952( 1,29 10053 300 70| 5.1 14701 7.7
Aug. 1970 - - 117 30 237 - 290 - - - - - 1160| 1.58 6170 415 177| 5.1 1840|/ 7.8
Aug. 5226 - -~ | 81 15 190 - 272 - - - - - 850( 1.16 11994 264 41| 5.1 1350 7.6
Aug. 8998 -— -=]118 33 1556 - 218 - - - - —— 968 ( 1.32 15676 430 251} 3.3 1470|7.9
Sept. 1=7....... . 2807 —— -~ 1114 33 171 - 222 - - - —-—— - 1020( 1.39 7730 422 240| 3.6 1550|7.9
Sept. 8-11....... i 3072 - -~ | 74 23 125 5.2 178 - - - - - 691 .94 5731 280 134 3.3 1130 7.8
Sept. 12........ N 6600 - --| 95 24 237 6.6 276 - -— - - ~— 1050 1.43 18711 335 109| 5.6 17701 7.7
Sept. 13, 14...... 4120 15 .01 | 60 10 140 4.3 218 158 112 .5 2.5] .25 607 .83 6752 192 13| 4.4 1010|7.8
Sept., 15-30..... i 3082 |-~ -— | 74 22 128 5.3| 204 —— - —| -] - 687| .93 5717 274| 107| 3.4| 1130(7.8
Weighted average 3755 == -- 115 35 170 e 219 cdi - e _— - 1040 1,41 10600 437 257| 3.6 1554(|7.8
Time~weighted

pesiiebist PR —-li12 | 36 203 | 231 — — | | | 1120] - -- 433| 242| 4.3 1720|7.8
Tons per day.... - -- 1167 {354 1720 —-| 2220 — _— S SR _— — — — . (G .
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COLORADO RIVER MAIN STEM--Continued

9-4025. COLORADO RIVER NEAR GRAND CANYON, ARIZ.--Continued

Temperature (°F) of water, water year October 1963 to September 1964
Day
Month =
1(2 13[4 |5|6(7 18[9 (10[11|12(13(14[15(16|17|18(19[20|21|22[23|24|25|26|27(28|29|30(31
October vooeveo| 69|69 | 69 |~= | =—|-= | 67|67 | 68 (68 | 6766 | 65|63 | 64 |64 | 64 |64 | 64 |64 | 62 62 | 63 (63 63|65 (64|63 |63 (63 |63 65
November.....| 63|59 | 60|59 | 58 (58 | == |~— | == |~= | 60 (58 | 58|57 | 53 |57 | 56|54 | 53|53 | 53 (52 | 51 (51 | 51|51 [ 5051 |51 (50 |—- 55
December .....| 50|50 | 49(49 | 48|-= | ==|-= | 47|47 | 46 |47 | 46|45 | 45|43 | 44 (43 | 45|45 | 45|45 | 46 (45 | ~= |45 |45 |- | == |45 | 45| 46
January........| 45(45 | 45|44 | 44 (43 | 43|42 | 42 |41 | 42|-= | 40 |~~ | == == | == |== | == == | 44 |45 | =~ |43 | 44 (44 |44 |45 | b4 |45 | 44 | ==
Februaty.......| 45]46 | 45|44 | 44 |==| == |45 | 44 |45 | 46 (46 | 46|45 | 45|46 | 44|45 | 46 |46 | 45 |47 | 46 (45 | 46 (45 | 45|46 | == |- |~=! 45
March,vvvneon | 47|67 | 45|46 | 47|46 | 46|47 | 45|46 | 46|48 | 47|49 | 49|48 | 48|49 | 50 (48 | 50 |48 |47 |47 |46 |48 |49 (49 |47 |47 |48 &7
Aptilcovveaen..| 48|87 | 46(47 | 48|67 | 47|48 | 49|50 | == |== | ==|~== | 51|52 | 52{52 | 51|49 | 50|51 | 51|51 |49 |48 | 49|51 | 48 |50 | == 49
AYeenns vesass| 50450 | 51|50 | 49(48 | 48|=~ | == |-~ | 53 |54 [ 55|55 | 63|62 | 64|65 | 67 (68 | 70 == [ 70(69 | 70{70 | 70 (69 | =~ (67 | 69 61
June ..voeyeee | 70170 [ TO(TL [ 71|72 | 72|69 [ 6767 | 68(T70 | 76|71 | 72(72 |71 70 | 70|71 | Tl |== | ==|== | 74|75 | 73|72 |73 |74 | == 71
July........... 75(75 [ 76|76 | 76|75 | 76 (76 | 77|~ | == |-~ | ==|== [ -=(78 [ 78|78 | 79|78 | 78 (78 (77|78 [ 79(79 [ 76 (76 78 78 (77 7
August........ 75|76 | T4 |75 [ T7|== { == |78 | 78|77 | 76|77 | 76|74 [ 74|73 | 73|74 | 71|64 | 61|60 | 62 (60 | 62 (61 | 61|64 |65 |66 |65 70
September..... 64|63 | 64165 | 67|70 | 71|71 | 74|73 | 74|73 | 71|72 | 71|70 | 72|72 | 70|70 | 70|66 [ 67|70 | 70(70 | 72|72 | 71|71 | == 70

»



COLORADO RIVER MAIN STEM--Continued
9-4025. COLORADO RIVER NEAR GRAND CANYON, ARIZ.-~Continued

Suspended sediment, water year October 1963 to September 1964
(Where no concentrations are reported, loads are estimated)

OCTOBER NOVEMBER DECEMBER
Suspended sediment Suspended sediment Suspended sediment
D Mean WTVI’ - Mean M Mean
ay | - dis- ean dis- ean dis- Mean
harge foomeen | Tt | gl e T |G oncen | Tome
(cfs) tration day (cfs) tration da (cfs) tration g
(ppm) (ppm) Y (ppm) .
lea 1180 3400 11000 1220 820 2700 1260 150 510
2a0 1190 3700 12000 1230 250 830 1260 120 410
3ee 1190 2500 8000. 1260 500 1700 1260 120 410
Goa 1190 2300 |B 7400 1260 250 850 1260 120 410
S5ee 1200 2300 |B 7400 1270 280 960 1260 210 710
6o 1200 2200 |B 7100 1280 230 790 7 1260 200 |B 680
Tee 1210 1900 6200 1290 240 (B 840 1270 140 |B 480
Bes 1220 1200 4000 1280 300 |B 1000 1270 110 {8 380
e 1230 1100 3600 1310 300 (B 1100 1270 90 310
10ea 1240 1400 4700 1350 400 |B 1400 1280 110 380
1lae 1240‘ 750 2500 1320 270 960 1270 110 380
1240 1250 500 1700 1300 950 3300 1260 98 330
1340 1260 520 1800 1290 1500 5200 1260 140 480
lbee 1260 350 1200 1280 1300 4500 1260 120 410
156« 1270 360 1200 1260 1200 4100 1260 130 440
16ee 1260 350 1200 1270 1000 3400 1260 120 410
176 1260 460 1600 1280 810 2800 1260 110 370
18ee 1260 320 1100 1300 1000 3500 1260 100 340
19¢e 1320 360 1300 [ 1300 750 2600 1260 98 330
2040 1600 790 |S 3600 1270 550 1900 1260 86 290
2les 1520 2400 9800 ‘ 1270 480 1600 1260 88 300
22.s 1440 6100 24000 1270 850 2900 1260 100 340
2306 1290 3000 10000 1260 950 3200 1260 110 370
24as 1250 3500 12000 1270 640 2200 1260 120 410
25¢e 1220 2400 7900 1270 350 1200 1260 120 |B 410
2600 1200 2700 ; 8700 1270 280 960 1260 110 370
2760 1200 2700 ! 8700 1270 230 790 1260 120 410
28es 1200 2000 ; 6500 1270 210 720 1260 120 |B 410
29ee 1200 1300 4200 1260 150 510 1250 110 |B 370
30e0 1210 - 850 2800 1260 160 540 1240 95 320
3lee 1210 680 2200 — —— e 1240 110 370
Total 38970 -~ 185400 38290 - 59050 39070 -- 12540
JANUARY FEBRUARY MARCH
Tos 1240 130 440 4210 1900 22000 4240 380 4400
2e0 1240 150 500 4270 2500 29000 4250 350 4000
360 1230 120 400 4250 2000 23000 4260 400 4600
Gos 1230 100 330 4260 1600 18000 4250 370 4200
See 1230 92 300 4270 1500 17000 4270 360 4200
(-9 1230 94 310 4270 1300 -|B 15000 4290 370 4300
Teoo 1230 100 330 4290 1100 |B 13000 4270 360 4200
Bae 1240 100 330 4310 1000 12000 4310 330 3800
See 1230 120 400 4340 1200 14000 4270 320 3700
10.e 1230 100 330 4350 810 9500 4290 320 3700
1lea 1230 94 310 4340 790 9200 4290 290 3400
1240 1230 90 |B 300 4310 800 9300 4290 350 4000
13ae 1230 85 280 4300 710 8200 4300 380 4400
lb4aea 1220 = 280 4270 660 7600 4290 340 3900
150 1220 B= 280 4250 620 7100 4290 320 3700
16.0 1230 - 280 4250 600 6900 4270 300 3400
170 1240 s 290 4220 530 6000 4270 300 3400
18+ 1240 - 290 4220 510 5800 4270 290 3309
19 1250 - 280 4240 500 5700 4260 300 3400
20ee 1250 e 280 4240 520 6000 4250 270 3100
2lae 1250 81 270 4230 470 5400 4260 280 3200
22 1260 %5 260 4240 440 5000 4250 290 3300
2304 1260 84 280 4240 430 4900 4270 350 4000
2440 1260 80 270 4240 420 4800 4310 330 3800
2504 1260 72 240 4240 420 4800 4310 300 3500
2600 1260 100 340 4220 440 5000 4310 260 3600
27as 1250 140 470 4240 410 4700 7540- 2000 {s 52000
28ee 1250 130 440 4220 380 4300 16300 13000 |{S 620000
290 1250 120 400 4240 380 |B 4400 19300 13000 680000
30s0 1250 120 400 —=F - =5 19200 9300 480000
31lee 2420 220 |S 1700 ] = == 19300 8100 420000
Total 39640 e 11610 123570 = 287600 -192830 - 2349900

S Computed by subdividing day.
B Computed from estimated-concentration graph.
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COLORADO RIVER MAIN STEM--Continued
9-4025. COLORADO RIVER NEAR GRAND CANYON, ARIZ.~--Continued

Suspended sediment, water year October 1963 to September 1964--Continued

APRIL MAY JUNE
Suspended sediment Suspended sediment Suspended sediment
Day Mean M Mean M Mean -
dis- ean Tons dis- ean T dis- ean
ons Tons
charge concens= per charge concen-= per charge concen- per
(cfs) tration d (cfs) tration da (cfs) tration d
(ppm) Y (ppm) & (ppm) Y
lee 18000 7200 350000 ~ 18900 7100 360000 1290 55 190
240 16700 6600 300000 14800 4500 180000 1300 57 200
3ee 16600 6300 280000 12700 3100 110000 1300 68 240
beo 14300 5200 200000 12500 3000 10000 1310 80 280
S5ee 12200 5500 180000 12800 3100 110000 1320 70 250
boa 12500 3900 130000 13400 3600 130000 1310 57 200
Teo 12400 3500 120000 12200 3100 10000 1300 56 200
Bae 12200 3600 120000 12300 2700 90000 1300 38 130
9en 12200 3700 120000 12300 2500 83000 1310 44 160
10 12200 3500 120000 12300 2300 76000 1310 48 170
1l 12100 3700 |B 120000 12300 2100 70000 1190 39 120
12.e 12000 3700 |B 120000 6740 1500 27000 1270 46 160
136 12000 3700 |B 120000 1850 360 1800 f 1280 40 |B 140
lbas 12900 4300 150000 1500 290 1200 I 1280 38 130
15ea 13100 6400 230000 1460 240 950 1290 42 150
16ee 13200 5600 200000 1430 210 810 1290 42 150
1760 13000 4700 160000 1400 170 640 | 1290 48 170
184 12600 3900 130000 1380 170 630 1290 62 220
19«e 12200 3300 110000 1360 160 590 1300 33 120
2040 12100 3700 120000 1340 140 510 1250 30 100
2lee 11900 3600 120000 1340 140 510 1280 33 110
2240 11900 2700 87000 1320 130 B 460 1280 30 |8 100
23ea 11700 2600 82000 1310 130 460 1280 30 |B 100
24ea 11600 2200 69000 1320 130 460 1280 30 |B 100
25a0 11400 2000 62000 | 1340 94 340 I 1270 30 100
260 11300 1900 58000 1340 100 360 ‘ 1270 43 150
2740 11300 2100 64000 1330 72 260 1280 45 160
2Bee 16500 6800 |S 320000 1330 ' 80 290 1300 25 88
29ee 19600 8400 440000 1330 100 |B 360 1320 32 110
30.e 19500 7700 400000 1300 100 350 1290 100 350
3lee - e ey 1290 T 270 e - —-—
Total 401200 = 5082000 179510 —— 1447250 38670 = 4848
JuLy AUGUST SEPTEMBER
lee 1270 50 170 2660 25000 [s 2C0C00 3790 2600 27000
240 1270 90 310 2450 38000 260000 2000 1800 9700
300 1270 90 310 5010 58000 (S 830000 3250 2000 18000
baa 1270 80 270 4200 57000 670000 1780 900 4300
560 1270 60 200 4890 47000 640000 2480 1100 7400
6ee 1280 60 210 5100 47000 |B 670000 3170 1100 9400
Tee 1270 55 190 3960 47000 |B 520000 3180 800 6900
Baso 1270 35 120 2440 36000 240000 3200 700 6000
e 1260 &0 140 1780 25000 120000 2900 400 3100
10.e 1260 e 200 1630 15000 66000 2750 500 3700
1les 1240 — 200 1500 10000 40000 3440 1000 |s 11000
1240 1210 = 100 2260 22000 (s 160000 6600 22000 390000
1340 1200 == 100 2490 35000 240000 4870 23000 300000
14a0 1200 - 100 3520 19000 |S 170000 I 3370 7500 | 68000
15e0 1290 R 100 5270 50000 |S 750000 | 2900 4300 34000
l6ee 1330 30 110 5280 55000 810000 3130 2500 ‘ 21000
1760 1220 100 330 7020 50000 980000 4160 6100 68000
18ae 1190 210 670 5040 37000 [S 490000 2660 | 10000 72000
19 1210 | 180 590 7030 19000 360000 il 2600 7000 49000
20.e 1180 130 410 6730 8000 140000 3050 3600 30000
2lee 1180 130 410 6650 4500 81000 2720 2000 15000
22e6 1210 180 590 7020 5300 1C0000 2340 1200 7600
23.0 1240 250 840 6820 5300 98000 2780 930 7000
2400 1280 220 760 6600 ‘ 3000 53000 2640 520 3700
250 1340 160 580 6550 2600 46000 2800 450 3400
2600 1460 160 630 5580 2800 42000 2150 330 1900
270 1470 140 560 | 4430 2000 24000 | 3310 350 3100
28es 2380 10000 |S 69000 | 4860 1700 22000 | 3650 560 5500
290 2080 29000 160000 5860 9700 150000 3710 3000 30000
30ee 1720 38000 180000 5140 9200 130000 4710 3600 46000
3l-.l 2080 20000 110000 4700 4900 62000 == - -
T
Total 42400 - 528200 144470 -- | 9164000 96090 -— 1261700
Total discharge fOT year (CES=AaYS)....uuuuieeeunnerannnsessnennonennnnses essesess 1,374,710

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

. 20,394,098

S Computed by subdividing day.
B Computed from estimated-concentration graph.
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COLORADO RIVER MAIN STEM--Continued
9-4025. COLORADO RIVER NEAR GRAND CANYON, ARIZ.--Continued
Particle-size analyses of suspended sediment, water year October 1963 to September 1964
: B, gottom wi T t‘ﬁ 1&’, in nativi

(Methods of analysis thdrawal tube; C, chemically dispersed; D, decantation; e water;
P, pipet; S, sieve; V, visual accumulation tube; W, in distilled water)

Water Suspended sediment
Samp-| tem- har Sediment Sediment - Method
Date of collection Time ;00 | per- | Discharge concen- discharge Percent finer than size indicated, in millimeters of
(24 hour) | point | ature (cts) tration | ¢ons per day) analysis
) (ppm) 0.002 0. 004 | 0. 008 | 0.016 | 0. 031 | 0.062|0.125 | 0. 250 [0. 500 | 1. 000 | 2. 000
Feb. 11, 1964.......| 0745 46 4340 735 10| 48 82 100 | - piC
Mar. 27........ S 1500 49 9940 2810 25| 20 45 97 | 100 VvPWC
Mar. 28.........0.07 1es0 19 19200 19200 22| 27 42 90 | 100 VPHC
MY 6..uoonnnrons Lo o730 48 15900 6910 7| 8 10 4| 97 | 100 VPWC
sug. 4.........i00)| 1830 77 4360 55600 . 62| 68 88 99 | 100 VPWC
Aug. 12.....00000000 o700 74 3690 21500 63| 79 96 100 | -- PHC
Aug. AB.ceevvummans 1330 74 6000 67900 58 70 83 29 100 YPWC
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BRIGHT ANGEL CREEK BASIN
9~-4030. BRIGHT ANGEL CREEK NEAR GRAND CANYON, ARIZ.
LOCATION.--At gaging station 1,000 feet upstream from mouth, and 11 miles by Bright Angel trail from Grand Canyon, Coconino County.
DRAINAGE AREA (revised).,--101 square miles.
RECORDS AVAILABLE.--Chemical analyses: October 1952 to September 1964.

Chemical hnalyses, in parts pér million, water year October 1963 to Septemberv1964

Dissolved solids Hardness

. oo | B o . , : as CaCo, | so- [SPecific

- Date Mean - | Mag- Q- & [CBE= : : luo- Ni- - dium i
R disorarge [Stical Iron | S2= | ‘ne-" | Sodium | tas- | £27 | bon- | Sultate | Chloride [0 N | Bo- Tons jcal-| o faa- | B

collection (cis) 5103 (Fe) | (qy) (sium | (Na) |sium| 4. | ate | (804) €D | (r) |(voy| (B) Parts. | * oy Tons clum,| - 8OTD~|(1 s P

(Mg) (R)* /(€O : : Sper | per Mag- tion |CTO

' Y |ECay ‘ ; million | &¢Te- day ne- | POm- | o lo [mhoS at

' : foot ? sium | 3te [T3HO| 25°C)
Oct. 16 o " 215 3.8 338 [7.6
Nov. 17 : : 217 3.5 339 [7.9
Dec. 17 222 3.5 346 (8.0
Jan. 9, 1964..... . 16 _ e : 230 3.0 353 [8.2
Feb. 17 217 3.8 350 [8.1
Mar. 15 _ 231 3.6 360 (8.1
APT. 17..eivernens 63 190 1.7 301 |7.6
May 63 152" 1.5 247 |7.7
18 ] 188 2.5 298 8.0
15 198 3.2 320 (7:7
15 196 2.6 309 |8.1
14 210 3.0 334 |7.3
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VIRGIN RIVER BASIN

8-4150. VIRGIN RIVER AT LITTLEFIELD, ARIZ,

LOCATION,.-~At gaging station 0.4 mile downstream from Beaver Dam Wash, 0.4 mile upstream from Littlefield, Mohave County, and 36 miles upstream from waterline
of Lake Mead at elevation 1,221 feet above mean sea level.
DRAINAGE AREA,--5,090 square miles,, approximately.
RECORDS AVAILABLE.--Chemical analyses: July 1949 to September 1964.
Water temperatures: October 1947 to September 1964,
Sediment records: October 1947 to September 1964,
EXTREMES, 1963-64.--Dissolved solids: Maximum, 4,250 ppm Aug. 12; minimum, 1,300 ppm Apr. 16-19, May 13-21.
Hardness: Maximum, 2,250 ppm Aug. 12; minimum, 635 ppm Apr. 16-19.
Specific conductance: Maximum daily, 4,490 micromhos Aug. 12; minimum daily, 1,590 micromhos May 13.
Water temperatures: Maximum, 87°F June 1, 23, 25, July 2, Aug. 6; minimum, 47°F Dec. 26, 27, Feb, 15.
Sediment concentrations: Maximum daily, 180,000 ppm Aug. 13; minimum daily, 260 ppm Sept. 8, 9,
Sediment loads: Maximum daily, 580,000 tons Aug. 14; minimum daily, 39 tons Sept. 25, 28.
EXTREMES, 1947-64.--Dissolved solids (1949-50, 1953-64): Maximum, 4,250 ppm Aug. 12, 1964; minimum, 524 ppm Mar. 16, 1958,
Hardness (1949-50, 1953-64): Maximum, 2,250 ppm Aug. 12, 1964; minimum, 334 ppm Mar, 16, 1958,
Specific conductance (1949-64): Maximum daily, 4,490 micromhos Aug, 12, 1964; minimum daily, 734 micromhos Apr. 28, 1952,
Water temperatures: Maximum, 92°F July 7, 1953; minimum, 35°F Jan, 4, 1949, Jan. 4, 1950.
Sediment concentrations: Maximum daily, 180,000 ppm Aug. 13, 1964; minimum daily, 40 ppm June 16, 20, 1962.
Sediment loads: Maximum daily, 1,740,000 tens Aug. 25, 1955; minimum daily, 6 tons June 16, 20, 1962.
REMARKS.~~Additional samples were collected to further define the quality. of water at this station. Records of specific conductance of daily samples available
in district office at Salt Lake City, Utah, )

Chemical analyses, in parts per million, water year October 1963 to September 1964

Dissolved solids Hardness ific]
i Blz . . (residue at 180°C) as CaCO, So- Spec
‘ ‘ _ | Mag-| Po- - |car- e dium| So%"
Dae Mean  oiical tron | S | ne- | Sodtum | tas- | S**7 | bon-| Sulfate | Chioride [Fiuo] NI~ | Bo Cal- ad~ | duet-
of discharge cium bon- ride |trate | ron Tons Non- ance | pH
(S10,)| (Fe) sium | (Na) |sium ate | (SO,) (&) Parts Tons cium "
collection (cfs) (Ca) ate (F) |(NOy| (B) per ’| car- “~(micro-
(Mg) ®) |HCo,) (coy ) per | ocre- per Mag-| | on- | ton imhos at
. million | %*% day me- | e [ratio[TpEce)
sium [ ¥
Oct. 1-31, 1963... 87.8 g 259 S e 297 0 970 375 g 2440| 3.32 578 1220 976| 3.2 3150{ 7.4
Nov. 1-16.........|'~ 175 v 305 310( - 0O 937 410 2330 3.17 1101 1140 886| 3.9 3040{ 7.7
Nov, . 299 X 156 . . 220 (4] 719 185 . . 1560| 2,12 1259 . 850 670 2.3 2010(7.8
Nov. . 128 293 331 (V] 815 380 y 2100| 2.86 726 1020 748| 4.0 2790(7.6
Dec. 1-3l..cccavne 111 304 334 (4] 868 400 2180| 2.96 653 1080 806 4.0 2920(7.5
Jan. 1-31, 1964... 108 301 332 1] 864 385 v 2180| 2,96 636 1066 | 788] 4.0 2880(7.9
Feb. 1-29......4.. 131 252 318 (V] 733 400 2120| 2.88 750 1040 779] 3.4 2900(7.7
Mar, 1-31., 108 208 306 0 718 400 2200 2.99 642 1110 859| 2.7 2930| 7.7
Apr. 1-15.. 261 169 284 0 504 295 1590 2,16 1120 805 572 2.6 2210| 7.7
Apr. 16-19........ 336 164 250 0 445 230 1300| 1,77 1179 635 430| 2. 1840} 7.6
Apr, 20-30, i 100 . 302 332 0 821 380 , 2200| 2.99 594 1000 728] 4.2 2860(7.9
May 1-12,, . 176 253 294 0 692 328 1800 2.45 855 875 634} 3.7 2450(7.7
May 13-21. cos 289 181 238 0 497 232 1300| 1.77 1014 645 450 3.1 1850(7.7
May 22-31,. cen 75.2 276 249| o0 985 355 g 2280{ 3.10 463 1130 926| 3.6 2860(7.7
June 1-30...... e 46.8 298 237 (1) 1150 380 2570| 3.50 325 1280| 1086( 3.6 3110|7.6
July 1-31... 60,9 (17 358 106 277 28 222 0 1250 366 1.0 0.1 2670 3.63 439 1330 1148} 3.3 3160(8.1
Aug, 1-11,, 229 250 212 | 20 1490 270 2860| 3.89 1768 1600 1393 2.7 3140(8.4
Aug. 12.... 140 406 404 0 1960 540 4250 5.78 1606 2250 1919¢ 3.7 4490|8.1
Aug. 13-31........ 229 272 238 | 18 1310 335 2720| 3.70 1682 1470| 1245] 3.1 3140|8.4
Sept. 1-30........ 53.3 279 296 (4] 1170 380 2670| 3.63 384 1390 | 1147| 3.3| 3210(7.8
Weighted average 123 - - - 254 -— 285| -~ 896 352 - - 2200 2,99 732 1110 872| 3.3 2810| 7.7
Time-weighted =i
average....... = = = - 267 -— 288 | -~ 946 368 - - 2300 - - 1160 918| 3.4 2930(7,7
Tons per day.... - - - - 85 |-- 95 | -~ 298 117 ] - - - - - - - -—
Analyses of additional samples (instantaneous discharge shown)
Nov. 6, 1963...... 70 19 0.15 |363 89 302 27 331 0 1030 435 0.5| 8.8)0,82 2500| 3.40 1270 9991 3.7 3300|7.7
Feb, 13, 1964. 147 18 .29 |285 * 89 290 24 340 [V] 876 390 .6| 3,7 .65 2190 | 2.98 1080 796 3.8 295017.7
June 10,...... 49 20 .05 |357 114 271 27 330 0 1170 375 3.3] 2,1 .78 2650 | 3.60 1360 1090| 3.2 3230|7.4
Sept. 19.......440 51 19 .20 (347 120 286 29 282 V] 1190 365 .8 .2] .98 2600 | 3.54 1360} 1130( 3.4 3210|7.4
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VIRGIN RIVER BASIN--Continued

9-4150. VIRGIN RIVER AT LITTLEFIELD, ARIZ.--Continued

Temperature (°F) of water, water year October 1963 to September 1964

Month e iy

102(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| *°
October ....... 77|76 | 76|73 | 76|76 | 74|74 | 73|74 | 66|76 | 76|72 | 77|70 | 73|70 | 64|69 | 70|70 | 68 (68 [ 63 (63 | 70|60 [ 60|68 | 67| 71
November .....| 65|60 | 60|65 | -~ (66 | 62|52 | 56 |56 | 65|65 | 66|66 | 64|62 | 49|55 | 57|58 | 57|53 | 56 |54 | 59|58 | 56 |57 | 58|58 | -~ | 59
December .....| 51|54 | 55|53 | 52|50 | 50 (52 | 50|50 | 50|49 | 50|50 | 50 |50 | 50|50 | 50 [48 | 48 |53 | 49|49 | 54 (47 | 47|49 | 49|55 | 48| 50
'}:anuary........ 48 |55 | 57|53 | 55|52 | 52|53 | 52|53 | 53|53 | 52 (51 | 53 |57 | 5756 | 56|55 | 59|52 | 51 /53 | 53|55 | 56 (56 | 57 |58 | -~ | 54
ebruary.......| 56 |56 | 51|55 | 57|53 | 50|50 | 58|59 | 5956 | 53|53 | 47|56 | 59|59 | 55|57 | 58 (59 | 63|56 | 56|55 | 58|58 | 54 |~~ | -~ | 56
March......... 5953 | 57|59 | 62|50 | 49|59 | 60|63 | 67|61 | 63|57 | 64|63 | 62|62 | 63|63 | 63|63 | 58|58 | 6368 | 63 |63 | 69 (72 | 70| 61
April...ooin... 61|55 | 59|62 | 57|54 | 64|70 | 71|69 | 57|70 | 70|72 | ~-|70 | 67|60 | 62|70 | 73|72 | 67|59 | 59|70 | 72{69 | 73 |72 | -~ | 66
May......uonn. 63 /63 | 66|62 | 61|66 | 65(63 | 69|68 | 76|73 | 65|73 | 72|70 | 75|76 | 71|71 | 75|70 [ 71|72 | 67|-- | 64|71 | 78 (78 | 78| 70
June ..ol 87|71 | 80|80 | 75|71 | 66|70 | 70|70 | ~- {76 | 76|76 | 71|71 | 76|72 | 73|74 | 76|86 | 87|83 | 87|78 | 78|75 | 76|78 | -- | 76
July...... +ec++| 75|87 | 75|75 | 77{80 | 80(75 | 81|85 | 83|78 | 78|78 | 78|81 | --|82 | 81|82 | 81|83 | 82|85 | 83|82 | 83|86 | 84|83 | 80| 81
August........ 78|80 | 84|83 | 80|87 | 77|82 | -- |82 | 82|83 | 84|76 | 76|80 | 80|75 | 80|78 | 80|80 | 80|78 | 79|78 | 78|77 | 75|75 | 75| 79
September..... 76|75 | 75|75 | 75|75 | 75|76 | 76|76 | 6565 | 75|75 [ 75|75 | 75|75 | 75|75 | 75|75 | 77|77 | 76|76 | 75|75 |{ 80|75 | -~ | 75




VIRGIN RIVER BASIN--Continued
9-4150. VIRGIN RIVER AT LITTLEFIELD, ARIZONA.--Continued

Suspended sediment, water year October 1963 to September 1964

OCTOBER NOVEMBER DECEMBER
Suspended sediment || Suspended sediment Suspended sediment
Day Mean M Mean = Mean
dis- ean dis- ean dis- Mean
charge | concen- Tons charge | concen- Tons charge |concen-|  Toms
(cfs) tration day (cfs) tration day (cfs) tration da
| (ppm) (ppm) (ppm) y
lee 50 600 81 78 1400 290 117 1700 540
200 50 630 85 72 1200 230 113 1700 520
360 51 610 84 81 1100 240 109 iso0 530
boso 51 550 76 81 1200 260 107 2100 610
See 52 460 65 83 1100 250 111 2200 660
6ee 54 400 58 79 1000 210 107 1700 490
Tee 52 390 55 735 41000 84000 105 1500 420
8ee 54 400 58 544 27000 (S 39000 109 1900 560
9ee 55 430 64 191 11000 5700 138 2500 930
10ee 56 420 64 127 4000 1400 131 2600 920
1lee 60 470 76 107 2800 810 121 2100 690
120 63 550 94 91 2400 590 109 1900 560
1340 65 570 100 87 2100 490 107 2100 610
140e 66 600 110 87 1900 450 117 2300 730
150 67 550 99 87 2000 470 123 2300 760
16ee 66 490 87 2717 27000 20000 ‘ 111 2100 630
1700, 67 460 83 299 12000 (S 9400 107 1900 550
18.s 70 350 66 149 6300 2500 107 2000 580
19«e 319 26000 22000 129 3300 1100 109 2400 710
20ee 238 8100 5200 111 2500 750 107 3000 870
21ee 194 6200 3200 119 2800 900 111 3000 900
2200 140 4900 1900 140 3400 1300 103 3100 860
2340 115 3600 1100 154 2800 1200 105 4100 1200
2440 96 2700 700 113 2200 670 98 4200 1100
2500 91 1900 470 113 2100 640 105 3300 940
26es 84 1700 390 115 2000 620 115 3200 990
27ee 93 17C0 430 125 2900 980 113 3300 1000
28 79 1400 300 138 4000 1500 109 2700 790
290 67 1300 240 134 2900 1000 96 2800 730
30ee 78 1500 320 125 1800 €10 105 3500 990
31lee 78 1500 320 - - — 105 3300 940
Total 2721 = 37975 4771 == 177560 3430 — 23310
JANUARY FEBRUARY' MARCH
lee 94 3100 790 115 2300 710 ' 142 3500 1300
200 98 3700 980 111 2700 810 142 3700 1400
300 103 3900 1100 125 3200 1100 147 3900 1500
beo 113 3500 1100 127 3500 1200 149 3500 1400
See 105 3300 940 119 3200 1000 136 3200 1200
Geeo 107 3800 1100 119 2900 930 121 3200 1000
Tee 107 3500 1000 142 2900 1100 127 3100 1100
Beeo 102 2300 630 129 3100 1100 107 2800 810
See 87 1900 450 119 3000 960 96 2800 . 730
10ee 96 2100 540 121 2900 950 91 3000 740
1lee 102 2100 580 123 3000 1000 84 2400 540
1260 91 1700 420 140 3100 1200 76 1900 390
1340 75 1200 240 147 2800 1100 93 2700 680
lbee 84 1200 270 142 2500 960 113 3400 1200
15e0 83 1400 310 134 2600 940 102 2600 720
[
l6ee 87 1500 350 136 2800 1000 100 1800 490
17ee 94 1700 430 131 2800 990 93 1600 400
18ee 109 2100 620 134 2800 1000 86 1700 390
19.. 103 2700 | 750 134 2900 1000 89 1900 460
20ee 123 3600 1200 ‘ 125 | 2600 880 96 1700 440
21lee 121 5000 1600 [ 127 | 2200 750 86 1400 320
2200 138 5400 2000 111 1900 570 76 1700 350
2300 147 4200 1700 I 111 2100 630 91 2300 560
2boe 138 2900 1100 149 3000 1200 103 2400 570
250 121 2900 950 ‘ 154 | 3400 1400 131 2600 920
26ea 127 3100 1100 | 154 | 3200 1300 127 2900 990
270 125 2900 980 142 3200 1200 121 3200 1000
28.. 127 3100 1100 134 3600 1300 ” 113 3300 1000
290 121 | 3100 1000 138 3700 1400 it 100 2800 760
30.e 111 2500 750 - —_— == | 98 2700 710
31lse 115 2200 680 — = o 105 3200 910
Total 3354 - 26760 3793 - 29680 3341 - 24880

S Computed by subdividing day.
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VIRGIN. RIVER BASIN--Continued
9-4150. VIRGIN RIVER AT LITTLEFIELD, ARIZ.--Continued

Suspended sediment, water year October 1963 to September 1964--Continued

APRIL MAY JUNE
. Suspended sediment Suspended sediment = Suspended sediment
Mean Mean ean
D N : :
i dis- Mean Tons . - dis- Mean Tons dis- Mean Tons
charge concen:- per charge | concen- per charge | ¢oncen- per
(cfs) tration day (cfs) tration day (cfs) tration | day
(ppm) (ppm) (ppm)
lee 254 28000 19000 194 4400 2300 46 940 120
200 430 20000 23000 163 3900 1700 42 800 91
300 386 9300 9700 102 2400 660 44 830 99
how 234 5500 3500 78 1800 380 44 840 100
See 232 5600 3500 76 1800 370 44 800 95
392 10000 11000 91 2100 520 44 760 90
279 6800 5100 163 4100 1800 44 740 88
207 4800 2700 268 6400 4600 42 830 94
202 4800 2600 231 6300 3900° 44 920 110
210 4300 2800 215 5000 2900 45 860 100
226 5400 3300 215 5000 2900 46 780 97
207 4800 2700 312 8800 7400 46 880 110
218 ‘5100 3000 434 12000 14000 47 1000 130
168 4000 1800 360 8800 8600 46 880 110
265 7400 5300 319 8200 | 7100 47 770 98
427 12000 14000 325 8300 7300 49 810 110
-392 10000 11000 296 7800 6200 [ 50 650 | 88
300 7900 6400 271 6400 4700 51 540 T4
225 5400 3300 221 5200 3100 | 52 630 88
145 3300 1300 202 4800 2600 50 660 89
94 2200 560 176 4000 1900 50 560 76
81 1800 390 138 3200 1200 49 460 61
91 2100 520 102 2000 550 47 440 56
124 2900 | 970 84 1600 360 47 420 53
115 2700 840 76 1400 290 47 470 §0
84 s 1900 430 65 1200 210 47 590 75
75 1700 340 70 1400 260 50 580 78
63 1400 240 72 1600 310 49 480 64"
84 1900 430 49 1200 160 49 470 62
147 3300 1300 47 940 120 47 520 66
- T - 49 1000 130 - - -
6357 T 141020 5464 -— 88520 1405 == 2632
JuLy AUGUST SEPTEMBER
49 550 73 212 28000 16000 49 400 53
47 560 71 176 23000 11000 - 50 370 50
49 550 73 227 - 47000 |5 30000 51 340 47
47 540 68 888 110000 280000 52 410 58
47 480 61 589 73000 120000 52 . 550 17
47 © 420 53 148 23000 |s 9100 54 520 76
47 520 66 70 2800 530 54 340 50
47 640 81 54 1000 150 ° 58 260 41
47 570 72 52 920 130 58 260 41
&7 _470 60 50 810 110 56 280 42
46 500 62 51 730 100 55 340 50
44 620 74 140 54000 21000 56 370 56
44 690 82 964 180000 [s 510000 59 350 56
44 620 74 1880 - 110000 (s 580000 60 320 52
42 560 64 586 33000 54000 60 300 | 49
b4 550 65 148 15000 6000 56 300 45
42 520 59 68 3600 660 54 320 47
44 500 59 [ 52 920 130 [ 52 350 49
42 510 58 52 1600 220 51 370 51
42 530 60 50 1100 150 ‘ 51 330 45
42 560 65 46 450 56 51 310\ 43
82 29000 s 6500 47 500 63 52 340 48
64 9300 1600 49 580 7 | 51 310 | 43
. 46 2300 290 50 590 80 | 51 290 40
63 10000 1700 52 590 83 | 51 280 39
212 35000 |S 21000 52 600 84 51 300‘ 41
236 40000 26000 52 500 70 : 51 330 45
60 3100 500 51 420 58 51 280 39
52 1700 240 50 450 61 51 290 40
47 1400 180 49 450 60 51 360 50
77 13000 |S 2600 49 420 56 —— - -
1889 == 62010 7004 -—i 1643339 1599 —— 1463
Total discharge for year (cfs-days).......... G 45,128

Total load for year (tOnS).......eeveuennnn.. ................:.. 2,259,149

S Computed by subdividing day.
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VIRGIN RIVER BASIN--Continued

9-4150, VIRGIN RIVER AT LITTLEFIELD, ARIZ.--Continued

Suspended-sediment discharge dnd particle-size analyses, water year October 1963 to September 1964

(Methods of analysis: B, bottom withdrawal tube; C, chemically dispersed; D, decantation; N, in native water;
P, pipet; 8, sieve; V, visual ulation tube; W, in distilled water)
: Water Sediment N  Suspended sediment
Tim Samp-| tem- Dischar, concen-" Method
Date of collection e ling | per- BCOATES 5 discharge Percent finer than size indicated, in millimeters of
s (24 hour) point | ature (cfs) tration (tons per day) analysis
e opm) 0.002 {0.004 | 0.008 | 0. 016 {0.031] 0.062 0. 125 | 0. 250 [0.500 | 1.000 | 2.000|
19, 1963.......| -1630 64 720 33400 67000 33 | 48 73 92 96 99 | 100 VPHC
6. is & 1055 65 70 1060 200 - - - — - - - =
1800 62 470 16500 21000 20 | 23 42 82 95 | 99 | 100 VPWC
1830 52 418 20300 23000 26 | 37 65 87 97 [100 - VPWC
0730 56 129 3370 1200 26 38 55 75 92 99 100 VPWC
1600 60 93 2070 520 10 | 10 17 58 96 100 - VPWC
. 1010 50 145 2930 1100 —_ - - - — - - i
1700 72 105 2620 740 16 16 25 58 94 100 - VPWC
1700 71 171 3789 1700 18 | 20 30 57 | 91 [100 - VEWC
1600 70 890 19300 46000 15 | 18 23 60 93 100 . VPWC
1700 67 610 16000 26000 18 | 19 23 58 | 92 99 | 100 VPWC
1700 68 173 4190 2000 31 33 41 64 93 100 - VPWC
1500 77 191 4910 2500 35 | 38 50 70 | 94 [100 - VPWC
0905 70 49 452 60 — — —-— - - - - -
1900 83 207 77200 45000 ‘34 | 48 86 97 99 |100 - VPWC
1930 82 50 4710 640 42 | 63 85 89 | 98 (100 == VEWC
1900 82 79 24900 5300 47 | 54 89 97 99 {100 - VPWC
0800 76 772 50800 110000 20 | 30 58 83 97 |100 - VPWC
1830 86 66 4920 880 33 | 48 72 86 | 95 [100 - vPWC
1700 84 326 36100 33000 30 | 33 73 90 | 98 |100 - VPWC
0500 78 1720 127000 630000 22 | 26 46 73 92 | 99 | 100 VPWC
0600 77 1930 130000 730000 24 27 42 70 90 98 100 VPWC
1930 77 65 1850 320 16 | 19 33 44 | 76 |99 | 100 VPHC
0500 75 1900 193000 | 1100000 31 | 34 47 72 89 |99 |100 VPWC
0800 74 2940 213000 1900000 23 | 24 38 59 | 81 98 | 100 VPWC
; 0700 76 778 37300 81000 37 | 43 75 93 98 [100 it VPWC
Aug. 17.... 1900 80 56 1510 230 35 | 49 68 83 91 100 - VPWC
Sept. 19...000usswan 1340 - 51 574 79 - - - - - - - ==




COLORADO RIVER MAIN STEK
9-4210. LAKE MEAD AT HOOVER DAM, ARIZ.-NEV.
LOCATION.~~Midway between intake towers, 225 feet upstream from gaging station on state line between Mohave County, Arizona, and Clark County, Nevada.

DRAINAGE AREA.--167,800 square miles, approximately.
RECORDS AVAILABLE.--Chemical analyses: October 1940 to September 1964.

9¢

REMARKS. ~-Samples are collected by the U.S8. Bureau of Reclamation and analyzed by the Metropolitan Water District of Southern California, LaVerne, California.

Chemical analyses, in parts per million, water year October 1963 to September 1964

Dissolved solids Hardness
: Bi- |, (calculated) as CaCo, s"::f_m
Date . | Mag- Po- . |Car- A Ny - -
- Elevation|pept uicjgfm ne- | Sodium | tas- | par- |Dbon-| Sulfate | Chioride [fos |enoe | oo Cal- | o hrep- | duct
(foot)  |(rmat)(sioy) sium | (Na) |stum ate | (S0 | (cD ¥ Tl | parts (T8 | Tons | cium,| NOB- o, | ance | pH
2 4 ’
collection (Ca) ate (F) [(NOy)| (B) per car- (micro-
(Mg) &) |(mcoy| (€09 per per Mag-| P2 laturg 41
: million | 3Cre- day ne- | POR- |(°F) FM,S

foot aling| ate [P~ 25°C)
surface [1093| 9.6 | 88 | 33 103 |5 124| o | 333 99 0.6 733 353| 251| 75 | 1140(8.0
5 |1088] -~ | -= | - - |- 123| o0 ot 99 = == --| ==| 75 | 1150|8.0
25 |1068] -- | —= | -- — | 124| o0 - 99 — - —| --| 74 | 1150|7.9
50 1043 -- | -—= | - WA . v [ i 98 — == 348 --| 74 | 1140(8.2
75 |1018 |10 92 | 30 9% |4 146| o | 305 91 2.0 703 353 | 305| 67 | 1100(7.8
100 993 | -= | -~ | -- _— |- — - 89 = — 347| --| 62 | 1090{7.8
125 9268 |10 92 | 30 95 | 4 154 o | 300 91 2.3 702 353| 227| 58 | 1100}8.0
150 943| -- | == | -= ac: Jul wl [l s 92 - = 351 --| 56 | 1110[7.8
175 918 |10 94 | 30 99 | 4 157 o | 307 94 2.5 719 358 | 229] 55 | 1120(8.0
200 803 == [w= | &= A e ey g ol 94 == =5 352| --| 54 | 1110(8.0
225 868 (11 92 | 30 98 | 4 157| o | 300 94 2.4 710 353 | 224| 54 | 1120{7.9
250 843 = [ = | - A W = = = 94 - - 349 --| 54 | 1110(8.1
275 818| - | -= | == U 159 o - 94 - - -—-| --|53 | 1110(8.0
3300 | 793| -- | -- | -—- — - ) < 94 = = 348| --| 53 | 1110{7.9
325 768 - | == | -- R 159| o . 95 == - --| -=| 83| 1110{7.7
350 743| - | —= | - — |- === - 94 . - 3s0| --| 52| 1110{7.8
5  [1141 |10 75 | 28 89 |5 109 o | 290 79 .8 632 304| 215| 76 995(8.1
25 g1 -- | - | - i S 109] o e 79 == = -1 == 76 998(7.6
50  |1096| -= | == | -- S sl == == 79 == = s02| --| 76 998(8.0
75 (1071 - | = | - — |- 140| o© - 74 = -— —| --| &6 983(7.8
100 (1046 -- | -- | -- N = — — 73 _— - s12| --| 61 978|7.8
125  j1021| - | -= | -- - == 143 0 - 72 = - —~| --{se0 972{8.2
150 996 | - |- | -- == == = == = 73 = - s12| --| 59 976{7.8
175 971 [10 83 | 26 82 |4 145| 0 | 2656 71 2.1 616 314 195| 58 970|7.9
200 946 | -- | -= | -- — | e [t e 71 W — 314 --| 56 974|7.9
225 921 {10 85 | 26 83 | a 153 o | 267 73 2.3 627 319 | 194| 56 988(8.1
250 896 - |-= |-- ST i) s e 77 — == 325 --| 55 | 1020(7.8
275 871 [10 87 |27 89 |4 159 o | 273 79 2.6 652 330 | 200| 54 | '1034|7.9
300 846| -= | —= | == [ — ] s - 81 - - 334| --| 54 | 1055(7.7
325 821 —= [~ |-= — = 156 | 2 - 82 - - -—-| --|54 | 1052{8.4
350 796 | - [-- |[-- o= = priag i == 83 - - 337| --|54 | 1065(7.6
375 771 f11 89 |28 94 |5 163 | 0 | 286 83 2.8 681 339 | 205| 54 | 1069|7.4
400 746 [ — |- | -- Sing S = | == == 84 o - 340| --| 54 | 1075(7.7
425 720 ~= |- | -- — 173} 0 - 84 - . -—| --|54 | 1078{7.8
429 77| == |- |- - |- Py [I - 85 - - 342 | .--| 54 | 1080}7.7
5  n13s flo 80 |28 87 |5 123 | 0 | 288 80 1.5 641 315 21466 | 1020(8.1
25 h118 | -= [-- |-- - - 123 | 1 - 80 == == -—| --le66 | 1015(8.3
50 1093 | -= [-- |- - |- | -~ 82 — = 316| --|66 | 1015|7.6
75 {068 | —- |-= [-= = = 123 | o = 81 - - -—| --|e6 | 1010|7.9
100 f043 | —= |-= |- s = s | = 0 81 i - 316 --|e64 | 1020[7.8
125 018 | -- |-- |-- — |- 146 | © = 74 am = —{ --]e 972 (8.2
150 993 | = |-~ |-- o= = o - 72 - -— 315 | --| 59 981 |8.0
175 968 L0 82 |26 82 |s 151 0 | 265 72 2.3 621 314 190/ 58 965 (8.2
200 943 | —= [-= |-- e s flcm i 72 - o 317 --| 56 979|7.6
225 918 11 84 |26 81 |4 151 o | 257 74 2.4 615 317 | 193 | 56 945 (8.3
250 893 [ == |-= | -- -~ - — |- -— 77 . e 327 --|55 | 1015|7.7
275 868 10 88 |28 92 |5 165| o | 276 82 2.6 666 335| 200 54 | 1040]8.0
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COLORADO RIVER MAIN STEM--Continued

9-4210, LAKE MEAD AT HOOVER DAM, ARIZ.-NEV.--Continued

Chemical analyses, in parts per million, water year October 1963 to September 1964--Continued

L2088

Dissolved solids

Hardness

B (calculated) as CaCO, SP:S;IIC
_ | Mag- Po- _ |Car- A Ni. _ [ 5
e ElevationepthiSilicd S8 | “io™" | godtum | tas-| S | bon- | sulfate | Chloride [0 Ni- | B Cal- aues

. (feet) |Goet)|(S10,) CIUR | gy | “(Na) |stum| P late | (80.) | (CD) | faae|trate|TOR | parts | TONS | mons | cium,| Non- ffem- | ance | pH

collection (Ca) ate ‘ (F) |(NOy| (B) per Mag-| €ar- [per- [(micro-

(Mg) (8CO,)| (€O peil;n acre- g:; naes- bon- (f‘“'emlms at

mill - F) [Phos

foot sium | 2te 25°C)
Mar. 5, 1964..... 125 (1003 -- | - [ - - |- 148 o - 80 - - --| --| 53 | 1050[7.9
978 - | —= | - T it (o e 80 = - 3208| --| 53 | 1050/7.9
953 -~ | ~= | -- g o 146 -- - 82 - - --| --| 53 | 1050|7.9
928 —- | —— | -- — |- —] - s 80 =2 - 320 --| 53 | 1050{8.0
903 |11 86 | 28 91 |5 142| 4 | 283 82 1+3 662 330 208| 53| 1050(8.4
878 == o= |['ws = =m B (P - 80 == - 328 --| 53 | 1050]7.9
853 |11 86 | 28 91 |5 148| 0 | 285 82 1.3 663 330 209| 53 | 1060|8.1
828 -~ | —— | - — |- i - 78 - st 328 --| 53 | 1050|8.0
803| — | - | -= — - 146 1 - 80 - - --| --| 53 | 1050(8.3
778 — | —- | -- S E cn| i a 81 . - 331| --| 53 | 1060{7.9
753 [11 87 | 28 92 |5 143| 4 | 286 84 1.3 670 334| 211| 53 | 1060/8.4
728 — | = | == R (o —— [} as 88 - -= 336 ~--| 53 | 1090/7.9
723 — | = | - [ S [, - 92 - - 337| --| 53 | 1090|7.9
1124 | 9.1 | 86 | 28 90 |5 148 | o | =287 82 1.0 663 332| 211 62 [ 1050(7.8
h119| - |- |- — |- 148| 0 = 82 - - -~| --| 62 | 1040(7.8
. 1099 | —- |- | -- -— e 148 o0 —— 82 - - --| ~-| 55 | 1050[7.6
Mar, 31.......... ; 50 [1074| -- | = | -- - | | == - 82 - - 330| --| 54 | 1050|8.0
Mar, 31......... 75  [toa9| -~ | = | - - 48| 0 - 82 - - —-| --| 53 | 1050|7.5
Mar. 31........ 100 ho24| — |- |-- T =l e - 82 - - 330 --| 53 | 1050{7.9
125 999 | - [-= |[-- — 148 0 - 82 - - --{ -—| 53 | 1050(7.7
150 074 ] o= | o= [ I . ) | - 82 - == 330! --| 83 | 1050!8.1
175 949| 9.7 (86 | 28 93 |5 148 0 | 288 84 .9 669 332| 211 53 | 1060|7.7
Mar, 31,..... ; 200 924 | - |- |- - = - | —— 84 - - 334| .--| 53 | 1080(7.8
Mar,; Slizunsissin: 225 899 [12 88 | 28 9% |5 150] 0o [ 201 88 1.2 685 337 214| 53 | 1090(7.6
Mar. 31..... 5 250 874 —~ |- |- N, S i | i e 20 = == 338| --| 52 | 1100(8.0
Mar. 31......... 275 849 9.8 | 89 | 20 9% |5 153 o | 289 90 1.0 685 341 216| 52 | 1100|8.0
Mar, 31, : 300 824 — [— |- i Wi pdied [ — 90 —— i 338| --| 52 | 1100{7.9
Mar. 325 799 — | - N . 155 | 0 — 94 - - -1 ~—-1|52 | 1100(7.7
Mar. 31, 350 | o [ == | == R o= | = - 92 == =5 339| --| 52 | 1100(8.0
Mar. 31. 375 749 (9.3 |89 | 30 99 |5 155 | o | 294 20 .9 694 343 | 216| 52 | 1100(7.6
MaF. Blieumincsseis 400 24| — |— |- — == - | - — 90 - - 339 --| 52 | 1100(7.9
Apr, . | surface 123 j1 88 | 28 9% |5 148 | 0 | 287 84 1.9 669 335| 214| 57 | 1070|7.9
Apr, . 5 [118 | ~= |~ |- P, o 148 | 0 - 84 = - -——| --| 56 | 1070|7.9
Apr. . 25  [1098 | - {-= |[-= — |- 148 | 0 - 84 - - --| --|55 | 1070(8.0
Apr. : 50 ho73| - |- |- I - | =2 - 85 — - 334| --| 54 | 1070(7.9
Apr. " 75 048 | —= |-- | -- _— |- 145 | 1 - 85 - - --| --|s4 | 1070|8.3
Apr. .f 100 po23 | —- |~- |- = s e || == == 85 2a =i 334| --|53 | 1070|7.7
Apr. 125 998111 88 | 28 92 | 5 149 o | =291 86 2.0 678 337| 215 53 | 1080|7.8
Apr. 150 978 o | == | s i ] o 88 s e 337| --| 53 | 1090(7.9
Apr, 175 948 11 20 | 28 94 | 5 151 o0 | 293 89 2.0 688 342| 218| 52 | 1100|8.1
Apr. 200 923] - | == | - — |- | = 90 - = 341 --| 52 | 71100{7.9
Apr. 225 898 |11 91 | 28 % |5 154 o | 201 91 2.1 693 344| 218 52 | 1100{8.2
Apr. 250 873 - | — | -- AN -] - - 92 - - 342| --| 52 | 1110[7.9
Apr. 275 848 —- | —= | - T 155 0 - 92- == - --| -=f 52| 1120{7.9
Apr, 300 823 -- | —— | -= = == — - —— 92 e e 343| --| s2 [ 1120[7.9
Apr, 325 798 |11 91 | 29 97 | 5 19| 2 | 296 93 2.2 700 246| 220| 52 | 1110|8.4
Apr. 350 773 - | -~ —-— -— == et - 92 - - 343 --| 52 1120| 8.0
Apr. 375 748 = | = | == = |-= 151 1 == 93 —= - -~1 --| 52| 1120|8.3
Apr. 400 738 <= | &= | = = = ] — e 93 -— - 345| --| 52 | 1120{7.8
Apr. 402 720 - | — | — -— |- - - — 93 - - 344 --| 52 | 1120(7.7
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9-4210. LAKE MEAD AT HOOVER DAM, ARIZ.-NEV.--Continued

COLORADO RIVER MAIN STEM--Continued

Chemical analyses, in parts per million, water year October 1963 to September 1964--Continued

Dissolved solids Hardness
Bi- (calculated) as CaCO, SP::;{m
Mag- Po- Car-

Date Cal- : car- Fluo~ Ni- | Bo- - duct-
N e e e bl e b bl e e O L B e g i

collection (feet)l(8102)) (cq) | stum | (Na) |slum) Ty, | ate | (SO, (F) [(NOy| (B) | “nei® | per Mag.| car- PeT- (micro-

(Mg) (5CO,)| (€09 p scres per 38| on [BEUTE s at

million | %4 day ne- | 0T (°F), zs.sc)

sium

Aug. 31, 1964.,.., 125 974 - - - - — 149 1 - 90 —-— - Ed --| 59 1090 8.4
Aug. 31, - 150 949 - | - - - el -— 90 —— - 342 -] 87 1100| 7.9
Aug. 31, 175 924 |11 90 29 98 5 155 0 296 92 2.0 700 344 217| 55 1110| 8,0
Aug. 31, 200 899 - - -~ - - - - - 92 - - 343 -=| 54 1110{ 7.9
Aug. 8., e 225 874 (11 .90 29 98 5 156 0 297 92 .6 700 344 216( 54 1110/ 7.9
Aug. 31.. 250 849 — —_— - - -— —— —— -— 92 —-— - 343 ~=| 53 11101 8.0
Aug, 31., 275 824 - - - - - 157 0 —- 94 —— —-— - -=| 53 1110{ 7.6
Aug., 31.. 300 799 - e —— - —— | = - 94 — —-— 343 -~-| 53 1120 7.9
Aug, 31.. 325 774 |11 90 29 100 5 159 0 296 94 2.0 706 344 214| 53 1120{ 7.6
Aug. 31, 350 749 - - - - - —] -~ - 92 - - 344 -=| 53 1120 7.9
Aug: .viswinisas 375 724 - - - - - 160 [\] - 94 - — 344 -=| 53 1120/ 7.9
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COLORADO RIVER MAIN STEM--Continued
9-4215. COLORADO RIVER BELOW HOOVER DAM, ARIZ.-NEV.

LOCATION.--At Hoover Dam, on state line between Mohave County, Ariz., and Clark County, Nev., just downstream from gaging station.
DRAINAGE AREA.--167,800 square miles, approximately.
RECORDS AVAILABLE.~-~Chemical analyses: October 1939 to September 1964.
Water temperatures: October 1941 to September 1963,
REMARKS.~~Records of specific conductance of individual samples available in district office at Salt Lake City, Utah.

Chemical analyses, in parts per million, water year October 1963 to September 1964

Dissolved solids Hardness
Bi- (residue at 180°C) as CaCO; | So- Sp::;ﬁe
Mag- Po- Car- di i
Dat: = i - Ni- - um
of ean o [Stlical Iron | S2 | ne” | Sodtum | tas-| S2° | bon- | Sultate | Chloride [FLo Ni- | Bo Cal- um | guct-
scharge (810,)| (Fe) um | . (Na) 1 n: o S0, C ride |trate | ron | p. rtg | Tons T 1 Non- ance | pH
collection (cf8) )| (¥€) | (ca) | Blum a) |SUM| ate | 2 (504) €Y |'(p) |(Noy| (B) per o oM, oar- BOTP~iinicro-
(Mg) (&) | (mco,)| €0y per | e per Mag-| = - |tion
million foot day ne- M- | atio [0S at
; 00f sium | 2te 25°C)
Oct. 1, 15, 25,

b1 P 11 -] -~ - 87 4.2 158 273 80 0.2( 1,8(0.13 660 0.90 328| 198 2.1 97917.5
Nov. 65, 15, 26.,. 9.6 -1 78 30 80 3.7 156 - 78 .4 2,3 .10 658 .89 316| 188| 2.0 980(7.4
Dec. 5, 18, 26 9.7 0.00( 83 28 87 3.8 157 274 77 .4 1.1} .15 663 .90 320 191 2.1 967|7.4
Jan. 6, 15, 24,

1064 canines s 50 s 10 .00 | 83 28 91 4.0| 148 285 81 4| 1.8] .14 683 .93 322| 201 2.2 997(7.5
Feb. 5, 14, 25.... 9.8 .00| 90 26 93 4.1 147 286 83 .3| 1.3 .15 689| .94 330 209| 2.2{ 1020(7.9
Mar. 6, 13, 25 9.9 .01 83 29 96 4.2 150 288 86 .4| 1.2 14 696 .95 326 203t 2.3 1030(7.7
Apr. 6, 15, 29..., 10 .00 | 88 26 104 4.1 154 304 98 --| 1.1] .11 719 .98 328 202| 2.5| 1050(7.9
May 5, 15, 25..... 9.9 .00( -~ - 99 4.4| 155 295 98 .4 1,2] -- 723| .98 334| 207| 2.4 1060|7.7
June 5, 16, 25.... 9.9 .00 | - - 96 4.4 154 295 97 .4) 1.0 -- 726 .99 334 208| 2.3| 1060|7.7
July 6, 15, 24.... 9.2 --| 92 26 101 4.9 153 299 94 .4 .3| .15 718 .98 335| 210§ 2.4| 1070|7.7
Aug. 5, 15, 25.... 9.4 .00 | 90 28 107 4.7 160 305 92 .4 1,1} .13 729 .99 338 207| 2.5| 1060)7.6
Sept; 4 T5.uuas s 10 - 92 27 103 4.7| 160 302 98 3| .6} .11 726 .99 340| 209| 2.4] 1070(7.6
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GILA RIVER BASIN--Continued

9-4708. GARDEN CANYON NEAR FORT HUACHUCA, ARIZ.--Continued

Monthly and annual summary of suspended-sediment discharge,
water year October 1963 to September 1964

Discharge Suspended ‘sediment
Month (cts) (tons)

October 1963..... o 49.9 2
November oo 22.6 T
December 18.2 T
January 1964... . 14.9 T
February....... . 11.7 T
March....... 11.8 T
April....... 8.3 T
May.......... 4.55 T
JUNe. .o unres . .49 T
JUly,.eeiaennes 16.67 A 200
August......... & 234.8 A 300
September............ 126.3 A 10

Total for year..... 520.21 512

T Less than 0.5 ton.

A Computed from partly estimated-concentration graph.

Particle-size analyses of suspended sediment, water year October 1963 to September 1964
(Methods of analysis: B, bottom withdrawal tube; C, chemically dispersed; D, decantation; N, in native water;

P, pipet; S, sieve; V, visual accumulation tube; W, in distilled water)
Water
p-| tem- Sediment Sadimant Suspended sediment
Date of collection Time 1i per- | Discharge concen- d o P, in mi -

(24 hour) po?:t i (cts) tration ¢ ;:char%e ) ercent finer than size indicated, in millimeters ai)t "
ons per da; analysis

(°F) (ppm) e v 0.002/0.0040.008{0.016|0.031{ 0.062|0.125|0,250 (0,500 | 1. 000 | 2, 000 i

July 31, 1964....... 1345 61 10.2 8920 48 60 80 99 100 SPWC
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GILA RIVER BASIN--Continued
9-4710. SAN PEDRO RIVER AT CHARLESTON, ARIZ,

LOCATION,--At gaging station in Spanish land grant of San Juan de las Boquillas y Nogales, at county highway bridge, 0.2 mile
south of Charleston, Cochise County, 1.5 miles upstream from Charleston damsite, 8.5 miles upstream from Babocomari River,
and 29 miles upstream from Benson.
DRAINAGE AREA.--1,219 square miles, of which 696 square miles is in Mexico.
RECORDS AVAILABLE.--Water temperatures: July 1963 to September 1964.
Sediment records: July 1963 to September 1964.
EXTREMES, July 1963 to September 1964,--Water temperatures: Maximum, 89°F Sept. 9, 1963; minimum, freezing point Jan. 9, 10, 1964.
Sediment concentrations: Maximum daily, 28,000 ppm July 30, 1963; minimum daily, 3 ppm June 2-6, 1964.
Sediment loads: Maximum daily, 410,000 tons Aug. 14, 1964; minimum daily, less than 0.05 ton on several days each year.
REMARKS.~-Records of specific conductance of daily samples available in district office at Tucson, Ariz.

Temperature (°F) of water, July to September 1963

Month Day : Aver-

1l1213|lals5l6|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
Julfeeenmresnes| mfimm | cof ms| wfmm| mc] o= | me| e ] @ | =] mm | ] imm] m] 2w | o=| s | ma|mz| 2| 2= | <x{ 70|70 |70 |68 |60 )an |-
Auguu... ..... ——f = | TB| == | =m| == | =] == | ==| = | ==| == | m-| == | 74|72 | 73| 72| 74{ 74| 78| 73| 80| 73| 75/ 68|70 85|71 |77 |69 | --
Sepmnﬁwr...” 7778 67|74 | 70/75| --| 80| 89/ 69| 84| 68| 76,66 | 71| 77| ~-| --| 64| -~| 76/ 65| 76| --| 68/ 67 |62 | == |=~ |61 [== [ ~-

Temperature (°F) of water, water year October 1963 to September 1964

Day
Month - Aaveer-
112(3|14|5][6|7[8)9[10[11(12{13{14(15|16|17(18(19|20(2122(23(24|25(26|27(28|29|30|31 8
October .......| -~[80 | 58(58 | 52|-- | 59|55 | - |56 56 |73 [ ~=|=~ | ==|62 | 64 |=— | 60|54 | 52|55 | 70 |== | ==|=— | 55 (55 | 56 |56 | 57 -
November .....| 56(55 | ~~ =~ | 64|64 | 53|48 | 48|50 | 50 (50 | 48|46 | 51(46 | 47|53 | 45|== | 45|40 | 40 |44 43145 | 41|62 | 42 |45 | -- 48
December .....| 45(58 | 51 |-~ | 43 |44 | =~ |42 | 41 |-~ | 40|46 | 41|39 | 37[39 | 38|39 [ 39|40 | 56 |48 | 37|35 | 35|40 | 36 38 | 37|38 | 51 42
{3numy.u ..... 55|37 | 37(35 | 39(54 | 5137 | 32|32 | 33|44 [ 45|—= | 4T |-~ [ 4949 | 50|47 | 40|40 | 52|35 | 33 (33 | == (51 | 59 (60 | 61 44
ebnuuy”..... 61(60 [ 38|35 | 35|37 | 33|37 | 36|38 | 4246 | 38|47 | 55|56 [ 55(55 | 36140 | 3635 | 36|40 | 37|39 | 52|52 | 37 |~= | == 43
March.ooveunnn 44140 | 41(36 | 40 (40 | 39 (42 | 37|-— | 63{63 | 63|45 | 46|42 | 49|50 [ 55|45 | 45 |-~ (&8 |42 | 4863 | 62|48 [ 52|48 | 55 48
April........ .| 51|52 | 45| == | 44 |-~ [ 47|45 | == |-— | 48|-— | 48|53 [ 50|52 | 52|59 | 50|50 ( 47 (55 | 48 |-= | -~ (48 | 47|57 | 51 (55 | -~ -
May..... . 53 (-~ | 52|48 | 51|49 | 65[74 | 48|55 | 51 (73 | 55|60 | 57|62 | 56|62 | 80|81 | 61|65 | 61|65 | 62(68 | 52|62 | 58|60 | 56 60
June ..........1 68|60 | 63|59 | 61(80 | 75|60 | 63|58 | 65|87 | 82|82 | 8681 | 79|61 | 80|61 | 70(83 (83|75 | 65|-- | 66(72 | 68|67 | -- 71
Juhh....u.... 72|67 | 72|70 | 75|72 | 72|~~ | 68|74 | 68|76 | 80|71 | 73|80 | =~ (69 [ 73|71 | 70|72 | =~=|== | 70 |== | ==|== | 70 (70 [ 71 e
August........ 70|77 | 72{72 ( 61|72 (--|8B2 [ 69|72 [ 73|75 | 72|73 | 79|85 | 73|74 | 85/80 | 69|85 | 67|78 [ 69|70 | 75|78 [ 6871 | 62 74
Sepwnﬁmr.n.. 70182 | 67|66 | T0(67 | 69|68 | 72|-— | 73|69 | 77|70 | 69|63 [ 65|63 | 6T(60 | ==|61 | 71|72 | 74 {60 | 66|57 | 70|59 | == 68




GILA RIVER BASIN--Continued
9-4710. SAN PEDRO RIVER AT CHARLESTON, ARIZ.--Continued

Suspended sediment, July to September 1963
(Where no concentrations are reported, loads are estimated)

B Computed from estimated-concentration graph.

50

JuLY ] AUGUST ‘ SEPTEMBER
Suspended sediment Suspended sediment . Suspended sediment
Day Mean ™ Mean M Mean M
dis- ean Tons dis- ean Tons dis~ ean T
cha.rg'e conc'en- per charge ccmc.en- pex; charge conc.en- po::l
(cfs) tration | 5 day (cfs) tration day (cfs) tration - day
(ppm) (ppm) (ppm)
les lel == T 264 4700 (S 3700 285 12000 |S 10000
. 200 1.1 - T 528 4900 |K 14000 187 12000 (S 7100
3es 1le1|° - T 321 6400 |S 7600 1580 19000 |s 100000
boo let et T 186 11000 (s 5900 220 5300 3100
See let e T 138 9600 3600 223 8400 |S 6100
6eo 1.3 - T 169 10000 . 4600 150 4200 1700
Tee 24|~ 8 93 8500 (B 2200 105 4200 1200
Bas . 267 . b4 38 7700 °|B 790 110 7400 |S 3000
See 1.9 - ol 22 6400 (B 380 Y 3700 670
106 38 5 e 1600 46 6600 (K 1200 . 31 420 35
1lee| 158 " .- 4100 101 7000 S 2800 22 130 |B 8
1240 14 = 90 25 800 |B 54 18 120 6
1340 56 — 2 159 9400 'S 5500 18 160 8
lbee 3.5 — ol 268 8200 |K 2100 16 100 4
15e0 28 - ol ‘ .70 5300 |S 1100 39 2800 |s 610
16ee 3e7 == 1 73 6600 |S 1600 41 4600 |B 510
170 1753 T — 5300 42 6000 (B 680 20 1200 65
180 23 - - 100 21 2400 (B 140 15 380 15
19¢0 &4 - 1400 125 9500 |S 7000 15 220 9
20, 171 = - . 7600 &0 4400 |S 550 108 1600 |K 2200
21ee 54 - 700 144 19000 |S 8700 31 890 |S 150
2260 72 == |- - 1600 + 205 12000 |S 8600 18 780 |S 62
2360 40 [ _-— 300 ‘262 11000 |S 10000 12 180 I3
240 12 - 30 93 5500 | S 1500 10 80 2
25¢0 T4 - 1200 |S - 650 120 6200 |S 5300 81 60 2
2600 10- 1200 32 304 17000 |s 15000 . Teb 35 1
27%e ~1640- 22000 |S 170000 514 17000 (S 29000 6ol 18 3
2840 209 7100 |S 5200 136 5300 © 1900 56 28 o4
29 1210 21000 (S 87000 83 3100 (S 720 4e8 23 |B 3
3000 2130 28000 |S 210000 270 16000 |S 12000 g 4e7 18 2
" 3les 303 9500 |S 8800 163 10000 |S 6100 - -
Total 640400 - 50451349 5023 == - 164314 337840 -— 13656442
Total discharge for period (cfs-days).......... ereeaeaneeeas S—— e v et 14,805.0
Total load for period (toms)...... e o 46 e aate eats &8 & s SiaTaze wiw TR § ¢ B ohgre snrayEies 805,392.1
S Computed by subdividing day. K Computed from estimated-concentration
T Less than 0.05 ton. graph and subdividing day.



GILA RIVER BASIN--Continued

9-4710. SAN PEDRO RIVER AT CHARLESTON, ARIZ.--Continued

Suspended sediment, water year October 1963 to September 1964

OCTOBER NOVEMBER DECEMBER
Suspended sediment . Suspended sediment . Suspended sediment
Day Mean -~ Mean M Mean M
dis- ean dis- ean dis- ean
e N RN P B i e
(cfs) tration day (cfl) tration day (cfs) tration day
(ppm) (ppm) (ppm)
les 4.3 21 0.2 640 9 0ol 13 10 0e3
240 4.2 23 .2 646 23 o 12 10 o3
P 4e2 14 o2 76 20 (B o 12 14 5
b 3.8 17 o2 748 18 |B b 12 12 oo
540 4e0 15 o2 7.8 16 o3 12 11 o6
Geo 440 20 |8 2 7.8 22 5 12 18 6
Tes 440 25 o3 9.0 ‘10 .2 12 29 9
Bes 3.8 19 o2 9.6 26 % 12 14 o5
9es 3.8 32 o3 9.6 9 o2 12 .8 o3
104, 3.7 21 o2 9et 8 o2 12 14 o5
11es 3.7 25 [B o2 %k 10 o3 13 20 o7
1240 3.8 30 o3 9,0 18 ot 14 24 .9
13.0 3.7 12 ol 8.7 11 o3 14 25 .9
lbee 75 19 02 8.7 8 o2 14 30 1.1
15¢e 3.7 18 o2 8e7 12 o3 14 21 .8
160, 5.8 310 |s 5.0 | 9.0 16 o l 14 12 o5
i 2 468 35 oo | 9.0 29 o7 14 12 o5
1844 48 23 o3 10 20 o5 | 14 10 %
19.. 6ot 78 1.3 11 21 o6 | 14 16 o6
20.. 7.1 73 les 11 21 |8 6 | 14 12 o5
21es 6:6 32 6 | 45 2400 |5 630 ” s | 11 o4
2240 606 36 3 22 1000 59 15 10 o
2340 6e6 34 o6 16 98 442 | 15 11 o
26e0 6.2 21 o8 15 50 2.0 15 8 o3
250 602 20 (B o3 14 45 1.7 | 15 | 11 o
260 6.2 21 % 14 29 1e1 ” 15 15 3
27. Se4 36 o5 14 35 143 15 10 o
28., 5.0 35 .5 13 20 o7 16 9 .3
29:. 5.0 23 o3 13 13 ot 14 12 o5
3004 5,0 19 3 13 12 ot 14 8 o3
31,0 5.1 20 o3 - - - 14 12 o5
Total 150.8 - 1644 354.3 - 70844 420 - 1641
JANUARY FEBRUARY MARCH
lee 14 16 05 12 9 043 ¥ 9 0a3
200 14 20 8 11 7 o2 12 7 o2
3ee 14 14 o5 11 s ol 13 9 o3
doe 14 13 o5 11 7 o2 12 7 02
Ses 13 12 oh 11 6 o2 12 7 o2
12 10 o3 11 7 o2 12 8 3
12 16 o5 11 6 o2 11 11 o3
12 13 o 11 7 o2 11 14 o4
12 81 2.6 11 8 o2 12 9 o3
12 27 9 11 7 o2 12 23 o7
11 21 6 11 10 o3 12 14 o5
11 14 o4 10 12 o3 12 12 ot
11 21 N3 10 8 o2 12 12 o
11 18 |8 o5 9.8 10 o3 13 12 o
12 15 o5 | 1 30 .9 | 14 ’ 8 3
12 15 |8 N ‘ 9.8 13 o3 | 13 9 o3
12 14 o5 | 11 9 | o3 , 14 10 ot
12 8 o3 9.8 30 o8 18 34 1.7
11 6 o2 9k 10 o3 3 2800 320
11 10 o3 ! 9.0 6 o1 ‘ 25 3000 200
12 10 3 ‘ 940 7 ' o2 d 18 ' 5400 260
11 5 o1 9l 10 o3 | 15 250 10
12 7 o2 | 9.8 5 ol 15 89 3.6
12 5 o2 | 10 9 o2 ‘ 14 84 3.2
12 51 147 | 11 7 ‘ o2 | 1s | . 50 1.9
12 6 o2 l} 10 5 | ol 14 } 38 le4
13 4 ol 11 8 o2 14 38 1.3
15 13 o5 10 5 ol 13 19 o7
13 9 o3 10 5 ol 12 1; .3
7 ] - - - 12 2 .
ig 9 .3 - - - 12 20 -6
Total 380 - 1549 30240 - 7.3 435 - 81146

S Computed by subdividing day.
B Computed from estimated-concentration graph.
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GILA RIVER BASIN--Continued
9-4734. SAN PEDRO RIVER NEAR WINKELMAN, ARIZ.

LOCATION.--At gaging station, 3.5 miles southeast of Winkelman, Pinal County, and 4 miles upstream
from mouth.

DRAINAGE AREA.--4,449 square miles, of which 696 square miles is in Mexico.

RECORDS AVAILABLE.--Water temperatures: July 1962 to September 1963.
Sediment records: July 1962 to September 1964.

EXTREMES, 1963-64.--Sediment concentrations: Maximum daily, 94,000 ppm Aug. 15; minimum daily,
5 ppm on several days during June and July.
Sediment loads: Maximum daily, 1,100,000 tons Aug. 15; minimum daily, less than 0.50 ton ‘on many
days.

EXTREMES, 1962-64.--Water temperatures (1962-63): Maximum, 101°F Sept. 20, 1962; minimum, 48°F
Feb. 11, 12, 1963,
Sediment concentrations: Maximum daily, 110,000 ppm July 29, 1962, Aug, 2, 1963; minimum daily,
2 ppu May 3, 5, 1963. . @
Sediment loads: Maximum daily, 1,100,000 tons Aug. 15, 1964; minimum daily, less than 0.50 ton
on many days each year.

REMARKS.--Records of specific conductance of daily samples available in district office at Tucson,
Ariz. Water temperatures unreliable and not published.

Suspended sediment, water year October 1963 to September 1964
(Where no concentrations are reported, loads are estimated)

OCTOBER NOVEMBER DECEMBER
Suspended sediment Suspended sediment Suspended sediment
D Mean Wi Mean o Mean -
ay dis- Viean dis- ean dis- ean
charge concen- Toer:s charge concen- Toer:s charge concen- Tons
(cfs) tration ldJa (cfs) tration ga (cfs) tration ger
(ppm) 4 (pPm) & (ppm) 2
lew 58 (C 20 T 501 |C 20 - T 12 C 20 1
200 5.8 |C 20 T 5.1(C 20 T 12 C 20 1
300 58 |C 20 T Sel |C 20 T 12 C 20 1
hea 548 |C 20 T 504 |C 20 T 12 C 20 1
S5e0 548 |C 20 T 5.1 |C 20 T 12 C 20 1
6ea 58 (C 20 T 54 |C 20 T 12 C 20 1
Tee 54 (C 20 T 869 |C 20 1 11 C 20 1
Bse S5 (C 20 T 15 C 24 1 11 C 20 1
See 504 |C 20 T 14 C 24 1 11 C 20 1
10ee 54 |C 20 T 13 [ 24 1 12 C 20 1
1lee S5e¢4;C 20 T 12 C 24 1 1z C 20 1
1260 54 |C 20 T 12 C 24 1 12 C 20 1
1346 5.4 |C 20 T 11 C 24 1 12 C 20 1
l4es Sels | C 20 T 11 (4 24 1 12 < 20 1
150 Sed [C 20 T 11 C 24 | 1 12 C 20 1
16es 5¢4|C 20 T 11 C 24 1 12 C 20 1
170 54 (C 20 T 11 C 24 1 12 C 20 1
18, 501 (C 20 T 12 C 24 1 12 € 20 1
19e0 5e¢4(C 20 T 12 C 24 i 12 C 20 1
20ee Seb (C 20 T 12 C 24 | 1 12 C 20 1
21lee 54 (C 20 T 14 1700 | 64 12 C 20 i
2246 5.4 |C 20 T 18 2400 120 12 C 20 1
2340 501 |C 20 T 15 3500 140 12 C 20 1
2400 5¢1|C 20 T 13 1000 35 11 (ot 20 il
2540 5.1(C 20 T 12 280 9 11 e 20 1
2606 5¢1|C 20 T 11 920 3 11 (% 20 1
2766 51 (C 20 T 11 C 20 1 11 C 20 1
2Bas 5¢1(C 20 T 11 C 20 1 11 C 20 1
2%e» 501 (C 20 T 11 C 20 1 12 C 20 1
30e0 Se1|C 20 T 11 C 20 1 12 C 20 1
3lee 5¢1(C 20 T e = Lol 12 = 20 1
Total 16648 -] 9 32401 = 391 364 —— 31

T Less than 0.50 ton.
C Composite period.
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GILA RIVER BASIN--Continued
9-4734. SAN PEDRO RIVER NEAR WINKELMAN, ARIZ.--Continued

Suspended sediment, water year October 1963 to September 1964--Continued

JANUARY FEBRUARY MARCH
Suspended sediment Suspended sediment Suspended sediment
Dity Mean M Mean M Mean M
dis- ean dis- ean dis- ean
charge concen- 'Il'::;g charge. | concen- T:er:s charge e Tor:s
(cfs) | tration da (cfs) tration 4 (cfs) tration ge
(ppm) ¥ (ppm) e (ppm) ay
Les 13 |c 20 1 11 |c 16 T 11 |C 40 1
240 13 C 20 1 11 C 16 T 12 C 40 1
360 13 {3 9 T 11 C 16 T 15 C 40 2
bee 13 |¢ 9 T 11 (¢ 18 T 16 |[C 40 2
500 12 ¢ 9 T 11 /¢ 16 T 15 |¢ 40 2
6ee 12 ¢ 9 T 11 (c 16 T 15 [C 40 2
T 13 ¢ 9 T 11 ¢ 16 T 15 [C 40 2
8o 12 C 9 T 11 [ 16 T 14 C 40 2
LI 12 C 9 T 11 C le T 14 C 40 2
10.0 12 |c 9 T 11 (¢ 16 T 14 |C 40 2
1lee 12 [ 9 T 11 c 51 2 14 C 40 2
1244 12 |c 9 T 11 |c 51 2 14 [C 40 2
134 12 |c 9 T 11 |C 51 2 14 [C 40 2
ldes 12 |c 9 T 12 |c 51 2 16 |[C 40 2
15¢0 12 |c 9 T 12 |c 51 2 12 [C 40 1
1600 11 |¢ 9 T 12 |c 51 2 11 |[€ w0 1
1746 10 |c 9 T 13 ¢ 51 2 11 |c 40 1
1840 11 C 9 T 12 [ 51 2 11 C 40 1
1940 12 |c 9 T 12 (¢ 51 2 11 |C 40 1
20es 12 ¢ 9 T 12 € 51 2 | 11 |c 40 1
21ee 12 4 9 T -12 c 51 2 11 C. 40 1
22e4 12 |c 9 T 12 |c 51 2 11 |C 40 1
2344 12 ¢ 9 T 12 |c 51 2 11 |C 40 1
2400 11 C 9 T 12 4 51 2 11 C 40 1
25,0 11 ¢ 9 T ‘l 12 ¢ 51 2 12 |[c &0 =1
2600 11 |c 9 T 12 (¢ 51 2 12 ¢ 40 1
27.6 11 |c 9 T 12 | 51 2 12 (C &0 1
28es -11 C 9 T | 11 C 51 2 12 C 40 1
2940 -1 ¢ 9 T | 11 [c 51 2 12 |Cc 40 1
- 30ee 11 |c 9 T | -- L -—- - 11 |c 40 1
- 3les S S U I 9 ¥ - - - 11 |{C 40 -1
Total 365 e 11 334 — &3 390 -— 43
APRIL MAY JUNE
les 11 C 40 1 7.3|C 18 T 3.6(C 12 i 2
200 11 C 40 1 Te3|C 18 T 3.2(C 12 T
3ee 11 (¢ &0 1 7.3|C 18 i3 3.2{C. 7 12 T
[ 11 |c &0 1 6e9(C 18 T 2.9{C 12 T
See 11 |C 40 1 6e5(C 18 T 2.9|c 12 T
6o 11 C 40 1. Te3|C 18 T 3.2(C 12 b
Teo| - 11 ¢ 40 1 7e3(C 18 T 2.9(C 12 T
8ee 10 |C 40 1 6.9/C 18 T 2.9(C 12 T
%ee 9e4|C 40 1 6e9(C 18 T 2.7(C 12 T
10es 7.6|C 18 T 649|C 18 T 2.9(c 12 T
11ee 7e3|C 18 T 645|C 18 T 2.7|C 12 T
1260 649 |C 18 T 544 |C 18 T 245|C 12 T
13e0 6.9|C 18 T 5.4(C 18 T 2.5|c 12 T
léeo 645 (C 18 T 564 |C 18 T 2¢3|C 12 T
156 6e1[C 18 T 5¢4(C 18 T 2.1{C 12 T
16e0 6e5|C 18 T 5e¢4|C 18 T 263|C 5 T
17ee 5.8(c 18 T 5.4(C 18 T | 2.70c s T
18ee 6.1(C 18 T 5.8/C 18 T 2.7(¢C 5 T
1944 6e1(C 18 T Sea(C 18 T ‘ 2.7|¢C 5 T
20.0 6e5(C 18 T Se1|C 18 T 2.7|¢ 5 T
2lee 58 (C 18 T 5¢1|C 18 T [ 245|C 5 T
2240 5.8 (C 18 T 5.1(C 18 T | 245(C 5 T
2340 5.6 |C 18 T 504 |C 18 T | 203(C 5 T
2440 s.8/C 18 T Se4|C 18 T 243(C s T
2500 5.8(C 18 T 4e5|C 18 T ‘ 21C 5 T
2600 6e.1|C 18 T 4e5(C 12 T Il 1.9|C 5 T
2700 6.5(C 18 T 3.9/C 12 T 1.9|C 5 T
28.0 6.5 (C 18 T 3.6|C 12 T 1e7(C 5 P
29¢s 6.9[c 18 T 3.6[c 12 T 1.7/C s T
300 6.9|C 18 T 3.6(C 12 T 1.7/C 5 T
3les - - | -~ 3.6|C 12 T - - -
Total 23044 - | 16 174,1 - 8 7642 - 2

T Less than 0.50 ton.
C Composite period.
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GILA RIVER BASIN--Continued
9-4734. SAN PEDRO RIVER NEAR WINKELMAN, ARIZ.--Continued

Suspended sediment, water year October 1963 to September 1964--Continued

JULY AUGUST SEPTEMBER
Suspended sediment Suspended sediment Suspended sediment
Day Mean M Mean M Mean
dis- ean T dis- ean dis~ Mean
charge goncen- poer;s charge concen- 1:;‘ charge concen- Tor:g
(cfs) tration day (cfs) tration da (cfs) tration ge
(ppm) (ppm) & (ppm) oy
lee le8(C 5 T 1200 77000 (s 310000 25 ol 50
200 16 (C 5 T 1680 90000 |J 480000 19 = 20
3ee le& ] T 748 76000 (J 160000 14 = 20
boo le2 —-— T 227 30000 |J 26000 13 400 14
S5e0 1.0 “= T 130 40000 14000 12 260 8
oo 1.0 = T 1280 65000 |s 3C0000 18 400 |A 19
Too 1.0 = T 204 42000 (B 24000 25 300 |B 20
B8ae 1.0 i T 40 36000 (A 4000 25 300 (B 20
e, 11 7600 |2 440 60 37000 |J 7200 498 24000 (K 76000
1000 2.8 1500 (A 11 40 27000 (B 3000 1010 47000 |J 260000
1lee 1.0 110 L 402 25000 |J 30000 1960 70000 |S 410000
1240 5 79 L 981 38000 (J 150000 571 32000 [J 57000
13¢4 5 16 L 292 44000 |J 47000 758 52000 (J 120000
1bea 17 9800 |J 1000 302 53000 (J 71000 553 57000 (K 100000
15¢e T3 24000 |J 8300 4050 94000 (J 11C0000 2580 85000 (B 610000
16ee T«0| 12000 |A 230 1270 84000 (A 3C0000 266 40000 (B 30000
17ee 240 3000 |A 16 515 78000 (A 110000 36 12000 |A 1200
18s0 o7 2500 |A 5 803 60000 |J 150000 20 3300 (A 180
190 18 - 1000 180 17000 (B 8300 42 7300 |J 1200
20ea &7 - 4700 70 3500 (B 660 56 7000 |K 1200
2lee 55 24000 (S 6300 52 8500 1J 1400 75 6300 |B 1300
2240 25 52000 (A 3600 44 6000 |8 710 64 5100 (K 1100
2340 246 59000 |(J 77000 31 2000 [B 170 88 6200 |J 1100
24e0 879 48000 |J 170000 23 1000 62 1120 25000 |J 120000
2540 844 40000 |J 150000 19 1000 |B 51 155 1100 |B 460
2644 102 6000 1700 967 —— 260000 106 1500 |K 480
2700 32 1100 95 86 v 12000 | 69 800 (B 150
2Bee 14 920 35 &4 == 1000 44 520 62
290 11 900 |A 27 66 — i 800 37 510 51
30ee 546 36000 (S 120000 66 - 600 32 370 32
3lee 700 86000 (S 180000 40 -- 200 - - -
Total 364445 - 7264460 15912 ——— 3572153 10291 —_— 1791686
Total discharge for year (cfS-dayS)........oeevveenononnas e evaerraarrer e e 32,272.1
Total Yoad for weat CEONE). « v uv ¢ comammass &0 o ¢ § 8 PEASEOEE 55 ¢ § § § COOUBEEG 85 § § § § ORREwaeeEs 5 .6,088,853
S Computed by subdividing day. J Computed from partly estimated-
T Less than 0.50 ton. concentration graph and subdividing day.
A Computed from partly estimated-concentration graph. K Computed from estimated-concentration
B Computed from estimated-concentration graph. graph and subdividing day.
C Composite period. L Less than 0,50 ton, computed from

partly estimated-concentration graph.
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GILA RIVER BASIN--Continued

9-4734, SAN PEDRO RIVER NEAR WINKELMAN, ARIZ.--Continued

Particle-size analyses of suspended sediment, water year October 1963 to September 1964
(Methods of analysis: B, bottom withdrawal tube; C, chemically dispersed; D, decantation; N, in native water;

P, pipet; S, sieve; V, visual accumulation tube; W, in distilled water)
Wate:

Samp- tem_r Sediment Sedizient Suspended sediment P

Tim i = e

Date of collection | Ffime | ling | por- D“:ﬁ}‘:)"“ Soneen: ( discharge ) Percent finer than size indicated, in millimeters of

po! tons per day] alysi.
25 (ppm) 0.002 0. 004] 0. 008 [0. 016]0. 031] 0. 062] 0. 125 [0. 250]0. 500 [ 1. 000 [ 2. 00| *"*7**

July 25, 1964....... 1430 82 500 18600 27 34 46 77 83 86 | 90 96 VPWC

Sept. 11......... ...| o700 74 2810 69100 38 48 68 95 | 100 -— - VPWC

Sept. 11....... e 1400 67 1540 70100 35 44 64 88 95 99 {100 VPWC
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GILA RIVER BASIN--Continued
9-4739. MINERAL CREEK AT KELVIN, ARIZ.
LOCATION.--At mouth, at Kelvin, Pinal County, Ariz.
DRAINAGE AREA.--97.9 square miles,
RECORDS AVAILABLE, --Chemical analyses: June 1956 to September 1964.
REMARKS.-~Values reported for sodium (Na) are determined by analysis and do not include potassium (K).

Chemical analyses, in parts per million, water year October 1963 to September 1964

Dissolved solids Hardness
N oo | B loa| as CaCo, | So- [SPecifiq
. _ ag- 0~ _ |Car- A wi- . dium
i dJ.:::::nrs‘e Stlical Iron | o | ne-" | Sodium | tas-| gor” | bon- | Sultate | Chloride [T N | 20 Tons Cal- | yop | ad- | Joc
810,)| (Fe) slum | (Na) |sium ate | (SO,) (cy 7o) | Parts Tons | cium,| o7~ a; BDCe
lection (cfs) | (S10a (Ca) ate . (F B er " car- BOTP S
collec ) |{(NOy| (B) p car. {micro
(Mg) & |mcoy| (€09 e |cre-|  PeT | Mags o, ltion t
million | S day ne- | 0" |ratio jmhos af
sium| & 25°C)
Oct 44 | 0.80 574 204 44 8.0 0 (¢] 2350 30 3.6 0.8 0.11 3290 4.47 2390 | 2390 { 0.4 | 3400 (3.4
Dec 28 .00 613 175 45 7.5 20 4] 2210 30 2.0 .3 .07 3120 4.24 2250 | 2230 .4 3130 |6.2
Jan 26 .00 624 181 46 7.7 66 (4] 2220 28 1.8 .6 .08] 3170 4,31 2300 | 2250 .4 | 3190 |7.1
Feb 26 .00 648 139 44 6.6 170 (o] 2040 30 1.1 .4 . 05 3020 4,11 2190 | 2050 .41 3090 (7.3
Mar 29 .00 622 126 43 6,5 240 0 1930 28 .6 .1 . 06| 2900 3.94 2070 | 1870 .4| 2990 (7.6
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GILA RIVER BASIN--Continued
9-4740. GILA RIVER AT KELVIN, ARIZ.

LOCATION.--Just upstream from mouth of Mineral Creek, 1,200 feet upstream from gaging station at Kelvin, Pinal County, 17 miles downstream from San Pedro

River, and 19.5 miles upstream from Ashurst—ﬁayden Dnm

DRAINAGE AREA.--18,011 square miles upstream from gaging station, of which 5 125 square miles is downstream from Coolidge Dam.

RECORDS AVAILABLE. -—Chemicnl analyses: December 1950 to Septembex‘ 1964.
Water temperatures: December 1950 to September 1964.
Sediment records: January 1958 to September 1964.

EXTREMES, 1963-64.--Dissolved solids: Maximum, 2,160 ppm Jan, 24-31; minimum, 396 ppm Aug. 11.
Hardness: Maximum, 1080 ppm Jan. 24-31; minimum, 205 ppm Aug. 16-18.
Specific conductance: Maximum daily, 2,780 micromhos Jan. 30; minimum daily, 586 micromhos Aug. 2.
Water temperatures: Maximum, 91°F July 13, 27; minimum, 42°F Jan, 12.
Sediment concentrations: Maximum daily, 110 000 ppm July 24; minimum daily, 120 ppm May 1.
Sediment loads: Maximum daily, 670,000 tons Aug. 15; minimu.m daily, 20 tons Feb. 3.

EXTREMES, 1950-64.~-Dissolved solids: Maximum, 3,780 ppm May 13~25, 1961; minimum, 294 ppm Sept. 24, 1954, Feb. 12, 1963.

Hardness: Maximum, 1,970 ppm May 13-25, 1961; minimum, 152 ppm Sept. 1~30, 1957.

Specific conductance: Maximum daily, 5,120 mxcromhos May 22, 1961; minimun daily, 407 micromhos Jan. 20, 1952.
Water temperatures: Maximum, 98°F July 25, Aug. 20, 1953; minimun, 38°F Jan. 13, 1962,

Sediment concentrations (1958-64), lia.xumm daily, 139 000 ppm July 30, 1961; minim\m daily, 1 ppm May 8, 1961.

Sediment loads (1958-64): Maximum daily, 670,000 tons Aug. 15, 1964; minimum daily, less than 0.50 ton on many days during May to July 1961.
REMARKS.--Values reported for sodium (Na) are determined by analysis and do not include potassium (K). Records of specific conductance of daily samples
available in district office at Tucson, Ariz. No appreciable inflow from Mineral Creek between sampling point and gaging station except during periods

of heavy local rains.

Chemical analyses, in parts per million, water year October 1963 to September 1964

= Dissolved solids Hardness
Bi (residue at 180°C) as CaCoO, SP:;:"‘
t . | Mag- Po- _ |Car- A i . i
el e o [Silical Tron | G2 | ne” | Sodtum | tas- | far- | bon- | Sulfate | Chloride g |age | oo Cal- duct
charge (510,)| (Fe) cium slum (Na) |stum bon dle (s0.) (©) ride |trate | ron Parts Tons Tons clum Non- ance
collection (cfs) 2 (Ca) ate 4 (F) [(NOy)| (B) per ’| car- (micro-
(M) ® |mco,) (€09 D |acre-|  Per ) Mags) o hos at
million day ne- " frabos &
foot sium| 3te 25°C)
Oct. 1-15, 1963,.. 150 |27 0.02| 98 19 119 |10 178| © 224 154 1.2{ 1.5/0.10 752 1,02 305 324 178 | 2.9 1170| 8.0
Oct, 16-31........, 125 |-- --|125 23 134 --| 162| 0 - - e ] I 914 1.24 308 408| 275 (2.9 1380| 8.0
P 130 |-- --1120 22 131 -~ 164| © - - e ] 880 1.20 309 388{ 253 | 2.9 1340( 7.8
105 |-~ - (167 31 144 --| 142| o0 - - ] 1150| 1.56 326 544 428 | 2.7 1640( 7.8
156 |-- --|122 22 143 --| 154| © - - o ] IS 920 1.25 388 396| 270 | 3.1 1400| 8.0
3 136 |-~ --|184 39 152 -~| 108| o© - - —_— = == 1260{ 1.71 463 620| 531 | 2.7 1720| 8,0
Nov. 24-30........ 112 |- -~|126 22 146 -=| 164] 0 - - S T I 946| 1.29 286 404| 269 | 3.2 1440| 8,0
Dec. 1-9....... 138 |-~ --|132 26 155 --| 170| o0 - _— - =] -= 1020 1.39 380 436 297 | 3.2 1520 7.8
158 |-- -~{165 30 176 --| 134| 0 - - e ] B 1210| 1.65 516 536 426 | 3.3 1770/ 7.6
255 |-- -~ (118 22 176 --| 194| 0 - - e e 964 1.31 664 384( 225 | 3.9 1530| 7.9
125 |23 .00 (149 29 191 2.5| 192| © 379 258 1.1 .1f .14 1170( 1.59 395 492 334 (3.7 | .1770| 7.9
72 |- - |194 38 208 -=-| 214 0 - - O I 1450 1.97 282 640| 464 |3.6 2030} 8,0
35.6 [-— -- 343 54 204 — 74| o -— - —-—] =] -- 2160( 2.94 208 1080{1019 2.7 2600 7.2
34,0 {== -=|301 53 205 --| 108 © - - e ] B 1950 2.65 179 .068{ 879 [2.9 2450| 7.4
132 == ~~ |152 29 212 --{ 190| © — - e e 1240 1.69 442 500| 344 (4.1 1900 7.9
252 |== ~-- 1134 30 234 --| 213(. 0 - - e 1200 1,63 816 456( 281 |4.8 | - 1930| 7.9
197 « |-- ~|141 35 272 --| 212| o0 - - e 1470| 2.00 782 494| 320 |5.3 2180 7.9
142 [-- -- {157 41 309 --| 180| © - - —-— =] -= 1700 2.31 652 560| 404 |5.7 2440( 7.9
.152 |24 .01 |156 42 350 ' |13 180{ 0 406 542 1.2| 1.0} .39 1840 2.50 755 562| 414 (6.4 2660( 7.8
197 |-= -- |124 43 383 --| 219| 0 - - -] == == 1620 2.20 862 485| 305 (7.6 2690( 7.8
313  [-- -- 157 43 231 --| 372| 0 -— - —] | - 1300 1.77| 1099 570| 265 |4.2 2040| 7.5
221 (- - |132 39 358 -~ 247| o0 - - ] [ R 1560| 2.12 931 488| 194 (4.9 2580 7.5
407  |-- - |154 40 152 -~ 796| 0 - - - -] -- 956/ 1.30| 1050 550 0 (2.8 1630| 7.5
1110 |- - | 87 17 77 - | 406| 0 - - G 486| .66| 14586 288 0 (2.0 882/ 7.5
313 |-- - 79 9.5 40 |10 192| 0 - - -] == == 422| .57 357 236 78 |1.1 645(7.7
62,7 |-— -- |148 35 208 ~-| 286| 0 - - — =] == 1260| 1.71 213 515| 280 (4.0 1900| 7.5
765 |-~ -- | 82 16 86 5.8{ 272| 0 - - | =l - 574| .78| 1186 272| 49 (2.3 908| 7.4
938 |18 ‘L7772 15 47 4.8| 280| O 82 22 .9| .6 .16 421| .57| 1066 240{ 10 |1.3 646(7.5
95 |- - | 90 22 77 - | 264| 0 - - Bl BT 612 .83 157 315 98 (1.9 930( 7.5
663 |- -~ 173 14 50 ~=| 290| 0 - - e e 430| .58 770 240 2 (1.4 654| 7.5
142 == -- 100 20 102 --| 240| 0 - - — =] == 706| .96 271 330| 133 (2.4 1100( 7.5
634 |-- ~| 70 15 47 --| 360 © - - e 396| .54 678 238 0 (1.3 640 7.5
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GILA RIVER BASIN--Continued

9-4740. GILA RIVER AT KELVIN, ARIZ.--Continued

Chemical analyses, in parts per million, water year October 18963 to September 1964~~Continued

Dissolved solids Hardness stic
. po. | B |o (residue at 180°C) as CaCO, | so- |%PeCt
Date Mean Cal- | Vag- 0= | cqr- |Car- 4 Ni- < dium -
5 discharge (Silica Iron | S5 | ne- | Sodium | tas-| £ar~ | bon- | Sulfate | Chloride ("l irote | on —_ Cal- | o laan | Bt
collection (cfs)  |[B10a)| (Fe) |y s(iMu;; (Na) (stum| 0 (gtoe (804) €D | (% |mog| ® Parta | " Tons clum, c::- lsorp- (m‘;-::g PH
per per Mag- N 0~
(HCO,) miliion | 3%e-|  Gay T8 bon- [HOB ipog at
foot stum | &te ratio“o5ory
Aug. 12, 1964..... 1460 |-- - |212 29° 46 ~-| 234( o — - —] =] == 8sg| 1.21| 3500 648| 456 | 0.8 1300( 7.2
Aug, 13~15........ 1125 |-- ~—| o2 15 63 - 227| o - -— — = - 550 .75| 1670 295 109 (1.6 829 7.6
Aug. 16-18,. 973  |-- -~ | 58 15 65 —| 211( o - - — =] - 433{ .59 1138 205| 32|2.0 663[7.7
Aug. 19..... 220 |-- --| 90 18 75 -~| 278| o - - e e 568| .77 337 208 70|1.9 865| 7.4
Aug., 20..... 196 |—- - |122 24 118 -—-| 272 o - - — =] - 826( 1.12 437 405| 182 | 2.6 1300[ 7.5
Aug. 21-31,... 401 |~-- --| 85 14 88 -—| 217| © - - ——) == == 567 W77 614 268 90 | 2.3 911( 7.6
Sept. 363 [-- ~~| 80 15 101 7.6{ 228| 0 _— - e N 568 .77 557 260 73 | 2.7 963 7.7
Sept. 1206 |-~ --| 83 13 50 --| 254| o0 - - — =] -- 456 .62 1485 262{ 54 |1.3 704[7.7
Sept. 166 |-- — (124 22 92 -~ | 228| o - - B B I 756| 1.03 339 400{ 213 | 2.0 1120(7.6
Sept. 95,3 {-- --|232 32 129 --| 186 © - - e 1330{ 1.81 342 710| 557 | 2.1 1770|7.5
Sept. 149 |{-- —-—|174 27 116 --| 212( 0 - - —_—) == - 1050( 1.43 422 545 371 (2.2 1470|7.6
Sept. 878 |~- -—| 7 13 48 -—| 288 0O - - el e 414 .56 981 232} 0[1.4 62717.7
sept. 245 |-- - (123 20 77 —| 184| o - - —) =] = 734| 1.00 485 390| 239 (1.7 1050(7.6
Sept. 117 |-- -~ |169 27 121 -—| 192| o0 - - -t == == 1050) 1.43 332 532( 374 | 2.3 1490|7.5
Weighted average 232 |-~ --|118 25 164 --} 225| -- =5 = 2al | m= 976} 1.33 612 3971 215 | 3.4 1490( 7.7
Time-weighted . )
average....... —|-= --|140 30 204 --| 2oo| -- - - -~ -] - 1210 - - 474| 310 | 4.0 1810 7.7
Tons per day.... === -—| 74 16 103 - 141 -- - - - - - - == - - - - - -
Temperature (°F) of water, water year October 1963 to September 1964
Day
Month - Aax;eer-
11213|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
October ....... 80|80 | 80|78 | 76|80 | 79|77 | 76|74 | 75|75 | 75|74 | 75|73 | 75173 | 71|71 | 74 {74 | 71|72 | 72|71 [ 70|70 | 71 {69 | 70| 74
November .....| 70|65 [ 67|68 | 68|65 | 60|60 | 61{65 | 67(67 | 67|69 | 64[61 | 60(59 | 59[59 | 54 {54 | 54 |58 | 58 (56 | 57|57 [ 56|56 | == | 61
December .....| 57|-- | 57|56 | 56|55 | 55|63 | 53(53 | 52{52 [ 52|52 | 50|50 | 50[47 | 50|50 { 49 |49 [ 50|50 | 59 {45 | 59|50 | 50 |49 |50 52
%anuary. 50|53 | 50|50 | 50{49 | 48|46 | 45(a5 | 45|42 [ 45|45 | 45{45 | 45|46 | 50(54 | 54 |55 | 55 (53 | 52|54 |56 (54 | 6060 | 60| 50
ebruary .1 59|55 | 54|54 | 55|54 | 54|55 | 54|55 | 50|55 | 55|53 | -~ |50 | 54|55 | 56|57 | 57|55 | 52|55 | 55|55 | 55|57 | 54 |-~ [~~| 55
Marches vues 187|852 | 48|55 | 55|62 | ~~|-—| 54|51 | 58|56 | 58{53 | 60|60 | 60}62 | 62|62 | 62|52 | 57 |54 | 57|52 | 54 |66 | 64 |68 | 66| 58
April..........| 65|62 | 60|--| 62|60 | 65|68 | 72{68 | 70|70 | 72|== | 75|75 | 74|73 | 68|70 | 70 |-— | 72|65 | == == | 70|65 | 72|73 | ==| 69
May. | 76|76 | 7469 | 67|70 | 70|72 | 70|74 | 77|79 | 75|74 | 77|77 | 77|78 [ 80|80 | 82 (82 | 80|81 | 78|83 | BO|79 | 79 (79 83| 77
June . .| --|82 | 84al85 | 86|83 | 78|81 | 82|82 | 85|83 | 83|84 | 85|85 | 85|84 [ 85[82 | 83 (84 | 86|84 | 86|85 |89 (88 |89 (88 | ——| 84
July..eeveuen..| 8586 | 86(85 | 86|87 | 88181 | 87/89 | 90|90 | 91|87 | 84|90 | 90/90 | 90|90 | 8890 | 8585 | 80|80 | 91|85 | 90|83 | 79| 87
‘August........| 7979 | 89|80 | 87[81 | 85|~— | ——|-- | 86|83 | 84|84 | 87|85 | 88|85 | 85|85 | 88.[86 | 86|88 | 83 |85 | 85 |85 | 86 (86 | B6 | 85
September 86|85 | 87|85 | 85(84 | 85|86 | 85(83 | 81|82 [ 82|74 | 74|78 | --|60 | 82(81 | 78|51 | 55|55 | 63 |68 | 64|65 {67 (|66 |~—| 76




GILA RIVER BASIN--Continued
9-4740. GILA RIVER AT KELVIN, ARIZ.--Continued

Suspended sediment, water year October 1963 to September 1964

OCTOBER NOVEMBER DECEMBER
Suspended sediment Suspended sediment Suspended sediment
Day l\ﬁean M Mean N Mean p
i~ enan, dis- ean is- ean
chnrge conc_en- T‘;.er:_' chnrge concen- 1;:’::" c:n:'ge concen- TOI;B
(cfs) tration da (cfs) tration & (cfs) tration :e
(ppm) ¥ (ppm) Y (ppm) ay
lee 1a5 650 250 119 560 180 113 680 210
2e0 149 640 260 129 1500 520 117 570 180
3ee 152 560 230 125 580 200 119 670 220
bee 152 560 230 119 400 130 147 750 300
See 149 490 200 119 430 140 147 780 310
Geos 149 520 210 119 460 150 157 710 300
Tee 147 480 190 lab 650 |S 2%0 154 590 250
Bee 149 590 240 149 1600 640 145 330 130
See 149 540 220 128 730 270 145 210 82
10.0 149 690 280 166 530 240 157 350 150
1lee 154 610 250 107 340 98 159 710 300
120 157 440 190 107 320 92 176 850 400
13.0 149 320 130 105 360 100 18% 500 260
lées 149 300 120 103 410 110 187 530 270
150 156 320 130 102 510 140 217 580 340
16ee 159 920 390 102 380 100 249 1100 740
17ee 161 780 340 111 810 |S 240 258 1100 770
18ee 161 750 330 145 3000 1200 270 1900 1400
19.. 164 830 370 147 1600 640 279 1700 1300
2040 159 1300 560 157 1200 510 276 1700 1300
2lee 154 2200 910 169 1000 480 295 1200 960
2240 127 750 260 164 730 320 279 1400 1100
2340 107 390 110 136 730 270 267 1300 940
2400 105 300 as 115 450 140 267 1700 1200
250 100 270 73 113 230 70 270 1000 730
2600 98 370 98 111 470 140 U 270 1000 730
270 95 390 100 115 480 150 273 1400 1000
28e0 96 310 80 113 700 210 273 920 680
290 98 320 85 107 430 120 273 970 710
3060 102 1200 330 107 870 250 273 1500 1100
3lee 115 1100 350 - — == 267 1700 1200
Total 4254 = 7601 3763 —- 8120 6668 —— 195862
JANUARY FEBRUARY MARCH
lee 175 880 520 35 380 36 184 870 430
200 135 410 150 35 230 22 192 830 430
3e0 105 440 120 35 210 20 203 2200 1200
Geo 105 490 140 33 240 21 174 1200 560
See 105 410 120 32 370 32 152 680 280
6o 105 3%0 110 35 770 73 145 580 230
Tee 105 640 180 33 730 65 143 470 (B 180
Beo 103 550 150 34 670 62 149 580 |B 230
See 100 600 160 66 1700 |s 330 205 1600 (A 890
10ae 100 520 140 96 1700 450 208 900 500
1lee 103 760 210 105 1300 370 208 700 390
12e0 103 580 160 109 4600 1400 203 730 400
13e0 102 700 190 115 2200 680 205 460 250
lbee 102 860 240 117 1300 410 214 740 430
1560 103 1400 380 121 1200 390 219 2300 1400
1600 | 105 1000 280 134 930 340 228 1300 800
17«6 129 ‘ 1200 |S 480 134 800 2%0 246 1200 800
18ee 181 | 1600 760 132 680 240 285 1800 1400
19« 1re: | 880 430 136 680 250 320 1300 1100
2000 181 730 380 140 730 280 317 1200 1000
21lee 192 1000 520 140 670 250 | 343 1900 1800
2200 -1.] 530 130 134 580 210 364 1600 1600
230 55 200 30 145 590 230 368 2100 2100
2640 40 1800 190 143 580 220 371 1800 1800
25e0 3s 950 90 140 540 200 368 1300 1300
2600 35 450 50 149 750 300 343 2100 1900
2700 35 380 34 161 820 380 311 1400 1200
2800 35 520 49 174 1000 470 279 800 600
290 35 730 69 181 1000 490 288 1300 1000
3000 35 580 55 b —- - 291 1500 1200
31lae 35 540 51 — - — 282 1100 840
Total 3046 = 6438 3044 - 8491 7805 - 28240

S Computed by subdividing day.
A Computed from partly estimated-concentration graph.
B Computed from estimated-concentration graph.
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GILA RIVER BASIN--Continued
9-4740. GILA RIVER AT KELVIN, ARIZ.--Continued

Suspended sediment, water year October 1963 to September 1964--Continued

APRIL MAY JUNE
) Suspended sedi Suspended sediment ) [ Suspended sediment
D Mean M Mean - Mean "
. dis- s Tons dis- | e Tons dis- . i Tons
charge ct';::_’“' per charge - ‘:‘a‘t"f"' per charge ';‘;n:i‘;“' per
(d') E t ion day (cfl) ’ ion day (d.) ation d‘y
| (epm) (ppm) (ppm) | -
lee 258 | 970 680 107 120 35 147 300 120
200 252 1200 820 105 2300 650 147 350 140
3ee 276 1400 1000 105 200 | 260 140 270 100
boa 252 1400 950 103 300 -83 138 310 120
Bes 231 1300 810 98 260 69 134 210 76
6we 211 1000 570 100 270 73 132 180 64
Tee 203 750 410 125 ° 340 110 125 210 71
Beo 190 780 400 132 320 110 123 350 120
180 520 250 ° 129 280 98 123 450 150
10ee 180 740 360 129 300 100 123 350 120
1lee 190 750 380 129 230 80 127 300 100
1240 190 . 450 230 127 220 75 138 350 130
13es 190 650 330 129 260 91 140 500 190
léee 189 630 320 137 460 170 145 550 210
15+ 189 480 240 152 1800 740 147 350 140
16¢e 192, 340 180 178 1200 580 145 350 140
17«0 197 320 170 211 680 390 149 200 80
18ee 205 410 230 214 600 350 . 164 400 180
194 205 490 270 194 490 ‘ 260 161 380 170
2040 205 540 300 176 480 230 159 350 150
| - o
205 470 260 164 390 | 170 157 320 140
208 430 240 154 320| 130 157 310 130
‘ 208 500 280 149 350 140 159 310 130
| 208 420 240 143 370 140 161 ' 350 150
181 360 B 180 140 280 110 [ 171 650 300
169 340 B 160 140 220 83 184 600 300
[ 149 320 130 | 144 300 120- | 184 380 190
143 Zﬁq 97 160 380 160 192 500 260
143 170 66 147 300 120 187 450 230
117 130 41 - | 147 320 130 189 >70 190
- S = 147 320 130 E - = —
Total 5916 - 10594 4415 - 5987 4548 - 4591
JuLY = AUGUST SEPTEMBER
lee 208 420 240 1210 76000 | 310000 330 5000 4400
2.0 211 420 240 1630 90000 | 460000 - 285 2800 2200
360 205 380 210 650 59000 110000 285 - 2300 1800
hoo 203 500 270 260 56000 |S 44000 262 1600 1100
S5e0 203 450 250 95 39090 10000 222 1300 780
197 370 200 954 65000 |S 250000 219‘ 1100 650
194 450 240 372 - 63000 66000 ~ 253 15000 (S 11000
197 400 210 116 35000 11000 231 - 4000 2500
205 380 210 113 24000 |s 11000 - - 848 41000 (S 110000
214 500 290 197 12000 6400 699 - 57000 |S 140000
197 350 190 634 52000 |s 110000 2290 82000 |s 570000
174 230 110 1460 64000 S 340000 591 47000 |S 85000
174 250 120 356 - 30000 s 36000 575 48000 |S 83000
178 660 |S 370 299 60000 |S 56000 701 37000 |S 82000
313 33000 (s 31000 2720 77000 |S 670000 2560 57000 |S 420000
197 7500 4000 1790 78000 |s 430000 520 35000 |5 56000
184 S00 450 406 49000 56000 166 16000 7200
179 790 380 724 74000.|s 160000 100 5100 1400
264 17000 |S 15000 220 49000 30000 86 6000 s 1800
187 3000. s 1600 196 28000 |S 14000 100 11000 3000
276 15000 |S 12000 288 11006 8600 154 33000 (s 15000
260 3300 2300 , 304 13000 11000 150 17000 6900
407 51000 |S 120000 291 9500 7500 144 9500 3700
1220 110000 [S 440000 291 7200 5700 878 46000 (S 150000
1000 90000 (S 310000 | 288 3100 2400 245 22000 15000
2600 313 34000 'S 39000 1000 29000 |S 160000 153 12000 |s 5500
270 94 6400 1600 401 10000 | 12000 If 148 23000 9200
28ae 56 4700 710 354 5800 5500 105 8000 2300
2% 38 | 2500 260 368 15000 15000 - 91 2300 570
30ee 601 36000 (S 93000 461 29000 34000 88 1900 450
3lee 929 . 34000. (S 96000 390 12000 13000 - - -
Total 9278 --| 1170450 18818 — | 3455100 13479 --| 1792450
Total discharge for year (CES—0AYS)....ccveeeeeresnnacosncssnnesn 85,034
Total 1oad fOr YORT (LODB) ., ucs-icssesssaoneaaasiesasonsossssssssssabavecsasbbeonvessas 6y517,624

S Computed by subdividing day.
B Computed from estimated-concentration graph.
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GILA RIVER BASIN--Continued

9-4740, GILA RIVER AT KELVIN ARIZ,--Continued

Particle-size analyses of suspended sediment, water year October 1963 to September 1964
(Methods of analysis: B, bottom withdrawal tube; C, chemically dispersed; D, decantation; N, in native water;

P, pipet; S, sieve; V, visual lation tube; W, in distilled water)
Water * Sus
" pended sediment
: Ti Samp-| te0- |y ehar, o Hedimiant ' b
Date of collection’ me ;g | per- ge discharge Percent finer than size indicated, in millimeters of
(24 hour) | it | ature (cfs) tration Pheniysival ’ : ‘ =

: i ) : (ppm) 0.002 [0.004 | 0.008 | 0.016] 0. 031 0. 062 0. 125 | 0. 250 | 0. 500 | 1. 000 | 2, 000
Nov. 2, 1963... 1700 65 127 1570 42 | 59 86 98 [ 100] -] -- SPWC
Dec. 18........ 1115 47 273 1980 12 | 15 23 45 75| 94| 100 VPWC
Jan. 24, 1964. 1700 53 40 2610 45 | 62 26 100 o e PWC
Feb. 12........ 1700 55 109 7230 32 | 44 88 94 96| 99| 100 VPWC
July 28....... 1230 93 58 4550 80 | o1 100 - ) QR g PWC
Aug. 1...... 0015 79 2440 - 75500 34 | 41 62 93 97| 99| 100 VPWC
Aug. 1.... 0510 78 540 48400 37 | 46 72 97 99| 100f -~ VPWC
Aug..6.... 1415 81 2280 90600 38 | 47 68 91 97| 100 -- VPWC
Aug. 15... 0700 81 3250 93900 33 | 42 60 90 97| 100 -- VPWC
Aug. 15.... 1900 87 3660 | 80300 42 | 51 68 84 94/ 99| 100 VPWC
Sept. 8.. 1700 86 237 1410 42 | 55 66 97 | 100 | -- SPWC
Sept. 15.. 1800 74 3210 62000 29 | 37 56 87 97| 100 -- VPWC
Sept. 16, 1700 78 320 29900 49 | 64 85 96 99| 100| -- VPWC
Sept. 18.. 1700 80 85 4240 64 81 92 98 99 100 - SPWC
Sept. 29.... 1700 67 82 1990 57 | 69 80 94 98| 100 -- SPWC
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GILA RIVER BASIN--Continued

9-4985. SALT RIVER NEAR ROOSEVELT, ARIZ.

LOCATION.--Temperature recorder at gaging station 100 feet downstream from bridge on State Highway 288 (revised), 0.2 mile down-

stream from Pinal Creek, 1 mile upstream from diversion dam for power canal, 14 miles east of village of Roosevelt, Gila

County, and 17 miles upstream from Roosevelt Dam.

DRAINAGE AREA.--4,306 square miles.
RECORDS AVAILABLE.-~Water temperatures:
EXTREMES, 1963-64.~-Water temperatures:

April 1958 to September 1964,
Maximum, 90°F July 18; minimum, 36°F Jan., 13-16.

EXTREMES, 1958~64.--Water temperatures: Maximum, 92°F July 18, 20, 23, 26, 1963; minimum, 34°F Jan. 13, 14, 1963.
Temperature (°F) of water, water year October 1963 to September 1964
Day
Month Average
112(3|4|5|6(17|8|9|10|11{12(13|14|15(|16|17(|18|19(20|21|22|23(24(25|26|27|28|29(30/31

October

Maximum ....| 73|73 | 7372 | 71|72 { 72|72 | 73|74 | 74|74 | 74|75 | 75175 | 75|74 | 73|72 | 71 |71 [ 71 {70 (69 (69 |68 |68 |69 (68 [67 e

Minimum ....| 67[{67 | 66{66 | 67|67 | 67|67 | 68(69 | 70|70 | 70(70 | 70|71 | 71{71 | 71|67 | 67|67 | 66 |66 | 66 (64 |63 |63 | 64 |64 |63 67
November

Maximum ....| 66|66 | 65|64 | 63|63 | 63|59 | 59(60 | 61|61 | 61{61 | 61|61 | 56|56 | 54 |54 | 54 |54 | 54 |53 | 52 52 (52|50 | 50|50 | ~= 58

Minimum ....| 62(62 | 60[59 | 59|58 | 58|55 | 54|55 | 57|57 | 57|58 | 56|58 | 52|52 | 51|51 [ 52 (51 | 50|50 | 50 |49 |49 (48 |48 |48 |~--| 54
December

Maximum ....| 50[50 | 50[49 | 49|49 | 48|47 | 47(47 | 47|67 | 45!43 | 4343 | 44 |44 | 64 |65 | 45 |44 | 44 |46 | 44 (46 | 45 (45 |45 |44 | 44| 46

Minimum ....| 48|48 | 48/47 | 47(47 | 47|45 | 45|47 | 44|45 | 43|42 | 41 (4] | 42142 | 4242 | 43 |42 | 42 |42 | 42|42 |43 |43 | 43 |42 |42 &4
anuar:
J Max?mum.... 44145 | 45|45 | 45|44 | 43|43 | 41(40 | 40|39 | 38|38 ( 38|38 | 39|41 | 45|46 | 46 |47 | 47 |46 | 44 |44 | 45 |47 | 48 (48 | 48 43

Minimum ....| 42|43 | 44|63 | 43[41 | 41(39 | 38|38 | 38|37 | 36|36 | 36|36 | 37(38 | 41 |44 | 44 |46 | 45 |42 | 4] (42 | 42 |45 | 45 |45 | 46 41
Februar ’

Maxjgmm“” 48|48 | 48|46 | 46|45 | 45|45 | 46|47 | 47|48 | 48|4B | 6T|4T | 47|48 | 49|49 | 49 (49 [ 49|49 | 49|50 [ 4950 | 50 (—= (== 48
Minimum ....| 46|46 | 4543 | 43|43 | 42]42 | 42|43 | 45|45 | 45|45 | 43 |44 | 44 |44 | 45|46 | 46 |45 | 46 |45 | 46 |46 |45 (46 | 4T (== | =~| 45
March ) )

Maximum ....| 51|51 | 48{50| 52|53 | 5452 | 51|51 | 52(53 | 54|55 | 56|56 | 55(58 | 58 (57 | 58 |58 | 54 |53 | 56 {57 |59 |61 | 62 65 | 65 55
Minimum ....| 47|47 | 46|45 | 47|49 | 50|49 | 46|47 | 46|49 | 51|50 | 50|52 | 52|52 | 53 (51 | 52 {54 | 52|51 | 49|50 |52 {54 |56 (56 |59 50
April

%/Iaximum.... 6159 | 56|57 | 5555 | 59 (61 | 64|64 | 64163 | 61|61 | 61|63 | 6364 | 63|62 | 63 |64 | 64|60 | 60|61 | 64 (62 | 66 (65 | —— 62
Minimum ....| 58[56 | 54|52 | 52|50 | 50|52 | 54|56 | 57|59 | 57|57 | 57|58 | 59|61 | 59|58 | 57 (57 | 57 |57 | 54 {53 | 54|57 [ 58 (60 | -~ 56
May

Maximum ....| 68|66 | 66|64 | 6464 | 62|64 | 66|68 | TO|72 | 71|72 | 73|73 | 74|74 | 76|77 | 78 (77 | 76 T7 | 74|75 (74|72 | 73|74 |76 71

Minimum ....| 60[/60 | 59|59 | 57|56 | 58 (56 | 56(59 | 60(63 | 64|64 | 64|64 | 65|65 | 6669 | 71|70 | 69|68 | 69|68 |68 |68 | 66 (65 |67 64
une
J Maximum «...| 19|79 | 79|79 80|80 | 79|76 | 77|79 { 79(80 | 80|81 | 82|79 | 79|8C | 81|81 | 8183 | 86 (B4 | 85|84 | B3 |85 |86 (85 | -- 81
Minimum ....| 70|72 | 73|72 | 73|74 | 73|69 | 70{71 | 72|73 | 73|74 | 75|75 | 74|72 [ 73|73 | 73|74 | 76 (79 | 76|79 | 80|78 | 78|79 |-~ 74
July

Maximum ....| 85(86 | 86/84 | 86|88 | 89|85 | 88|86 | 88|88 | 87|86 | 87|88 | 88 9C [ 89|89 | 87|88 [ 86|85 | 86|84 (82|86 | 85|85 | 80 86
Minimum ....| 80[79 | 79|81 | 79|80 | 80|81 | 79|82 | 80(80 | 82|84 | 80|82 (81|83 | 82(83 | 82|82 (82|76 | 79|81 |78 (79 | 80|80 |78 80
August

I\%Iaximum.... 80|79 | 82|82 | 82|84 | 84|85 | B4(B5 | 85|85 | 82|82 | 82|84 | B5({85 | 84|83 | 83|84 | 84 (8B4 | 83|83 |83 82 | 81|82 |81 83
Minimum ....| 78|78 77|79 | 78{79 | 80|80 | 81|82 | 83|81 | BO|80 | 78|77 | 79|78 | 79|78 | 77|77 [ 75|76 | 78|78 | 76 (76 | 76 (75 |75 78
September

f,[mmum___, 80|81 | 80(80 | 82|80 | 82[82 | 82|81 | 82({83 | 80|80 | 77({74 | 74|73 | 75|76 | 74|72 { 68|71 | 71|69 |72 |72 [ 73|75 |--]| 77
Minimum ....| 75|76 | 75|76 | 77|78 | 76 (77 | 77|77 | 78|76 | 76|74 | 72|71 | 71|71 | 69(69 | 69|67 | 66|66 | 59|67 | 67 (67 | 67 (68 |- 72
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GILA RIVER BASIN~--Continued
9-5020. SALT RIVER BELOW STEWART MOUNTAIN DAM, ARIZ,

LOCATION.~-Just downstream from dam, 3.5 miles upstream from gaging station below Stewart Mountain Dam, which is 6 miles upstream from Verde River,
Maricopa County.
DRAINAGE AREA,--6,232 square miles, upstream from gaging station, of which 21 miles is downstream from Stewart Mountain Dam.
RECORDS AVAILABLE.--Chemical analyses: December 1950 to September 1964,
Water temperatures: December 1950 to September 1964.
EXTREMES, 1963-64.--Dissolved solids:; Maximum, 742 ppm Sept. 1-30; minimum, 615 ppm Dec. 1-31.
Hardness: Maximum, 188 ppm Aug. 1-31, Sept. 1-30; minimum, 168 ppm Mar. 1-31.
Specific conductance: Maximum daily, 1,380 micromhos July 31, Aug. 7, 20, 23, 24, 27, Sept. 9; minimum daily, 1,100 micromhos Dec., 27-31, Feb. 19.
Water temperatures: Maximum, 69°F Sept, 5, 6, 8, 9, 17; minimum, 51°F on several days during February, Mar. 2-6.
EXTREMES, 1950-64.--Dissolved solids: Maximum, 1,300 ppm Aug. 21-28, 1951; minimum, 361 ppm Mar. 21-31, 1953.
Hardness: Maximum, 270 ppm Nov. 1-30, 1956; minimum, 138 ppm Apr, 1~-10, 1953.
Specific conductance; Maximum daily, 2,490 micromhos Aug.' 20, 1951; minimum daily, 620 micromhos Mar. 28, 1953.
Water temperatures: Maximum, 84°F Aug. 24, 26, 27, 1951; minimum, 49°F Feb, 14, 1951,
REMARKS.~-Values reported for sodium (Na) are determined by analysis and do not include potassium (K). Records of specific conductance of dally samples
available in district office at Tucson, Ariz. No samples collected during October and November. No inflow between sampling point and gaging station
except during periods of heavy local rains.

Chemical analyses, in parts per million, water year October 1963 to September 1964

Dissolved solids Hardness 11
- (residue at 180°C) as CaCO, | So- |SeCilc
Date Mean Cal- | Mag- Po- | ;qr. |Car- J Ni- | Bo- dium i
of discharge (Silica| Iron |y | ne- | Sodfum | tas-| o, | bon-| Sulfate ; Chloride 1:.11‘;‘; t:lgte f:n Tons Cal- | o pd. || Wet H
(810,)| (Fe) stum | (Na) |stum ate | (80,) (c) Parts Tons | cium,| %" lgorp.| 27Ce | P
collection (cfs) 3 (Ca) ate . (F) |(NOy| (B) per ’| car- POTP=|(micro-
(Mg) ®) |(mcoy)| (€09 Per | gere-| ReT | Magi, o |Hon b iosat
million day ne- ratio oo
foot stum | 2te 25°C)
Dec. 1-31, 1963... 104 - --| 49 12 155 —— 156 (1] - -— - - - 615( 0.84 173 170 421 5.1 1110| 8.0
Jan., 1-31, 1964... 26.4 -~ --| 48 14 160 - 159 0 - —-— - - - 619 .84 441 176 46 | 5.2 1120| 7.8
Feb., 1-29,........ 199 18 0.00| 52 9.8 161 5.8 159 0 53 242 0.4| 2.7|0.12 618 .84 332 170 40! 5.4 1110( 8,0
Mar. 1-31,,.0000.. 1206 - --| 49 11 166 - 160 0 - - — — - 636 .86 2070 168 3715.6 1130 8.0
Apr. 1-30,....0... 928 - -=| 51 12 178 — 163 0 - - - - - 665 .90 1670 178 44 | 5.8 1210 8.0
May 1-31.......... 999 18 .00} 50 13 . 181 5.4 163 (4] 47 282 .3 .3 .08 680 .92 1830 178 44 | 5.9 1240]| 7.9
June 1-30......... 1298 - --| B0 13 185 - 162 (1] - - — - —-— 716 .97 2510 180 47| 6.0 1290| 7.8
July 1-31....000.0 1343 23 .00 50 14 201 5.6 168 0 49 304 -3 .6 .12 730 .99 2650 184 46 | 6.5 1340( 7.9
Aug. 1-31,........ 590 - -~ 51 15 205 - 170 0 - - -— - - 737 1.00 1170 188 49 1 6.5 1370/ 7.8
Sept. 1-30...,..... 517 19 .00] 52 14 205 5.8 172 0 46 315 .3 .4 .08 742f 1.01 1040 188 47 | 6.5 1370/ 7.9
Weighted average| A 614 |[-- --[ 50 | 13 185 --| 164| -- - -- -~ -] - 693| 0,94 1350 179| 44| 6.0| 1260/7.9
Time-weighted
average....... - - -=-1 50 13 180 - 163 | -- - - - - - 676 _ - 178 44 | 5.8 1230| 7.9
Tons per day.... = [ =[98 [ 25 361 - 320 —- - - - -] -- - - - e e o
A Mean discharge based on 366 days; mean discharge
for 305 days of chemical analyses, 723 cfs.
Temperature (°F) of water, water year October 1963 to September 1964
Day Aver-

Month age
112|3|4[5|6|718|9110{11]12]13|14|15[16(17]18(19|20|21[22(23|24|25|26|27|28|29(30|31

OctoEcr
November .....

December vvru| ==|== | ==|== | == fom | mmfom | == [mm | mm|om [ mm|om [ == |mm [ o= | == [ o= |om | = | [ == |— | == |-= | 57|57 [ 56|57 [ 57| ~--
January.. 1 56[56 | 57|== | ==]|== | ==|==| 54|~ | == [== | == | == | === | == | | === | == | === | | | o [ | -] -
February. === | ==f == | == fmm | == [== | == |== | ==|== | ~=|== | ==|-= | -=|52 | 52|52 { 52|51 | 52]51 | 51|51 51|51 |[51|-= [-=| --
March.........| 52]51 | 51|51 | 51{51 | 53|52 | 52{52 | 52|52 { 52|52 | 52{52 | 52{52 | 53|53 | 53 (53 | 53|53 [ 53|53 [ 53|54 |54 (53 53| 52
April..........| 53|53 | 53|54 | 54|54 | 54|54 | 55|54 [ 5555 | 55|55 | 55|55 | 56|56 | 55|56 | 56 |55 | 55|55 | 5555 | 55(55 | 55|54 | -~| 55
May... | 54|56 | 56{57 | 56|56 | 56|56 | 57|57 | 57|57 | 57|57 | 58|57 | 58{58 | 58|58 | 58|58 | 58|58 | 58|58 | 58|58 | 58|60 [ 60| 57
June vvvvevenen| —~|== | 60|60 | 60[60 | 60|60 | 60|60 | 6060 | 61|60 | 61(61 | 61(61 | 61(61 [ 6161 | 62|61 | 6161 |63 64 |64(64 |—=| 61

July..... ..l 64|64 | 64|63 | 63163 | 63|63 | 63|63 | 66|65 | 65|65 | 65|65 | 64|64 | 64|64 | 64 {65 | 65|65 | 66 (66 | 66 (66 | b6 (67 | 67| 65
August........| 66(65 [ 66(66 | 66|66 | 66|67 | 67|67 | 67|67 | 67|67 | 67(67 | 67|67 | 67|67 | 67|68 | 6868 | 68 (68 | 68 (68 (== |-= | ~~| 67
September.....| —-|67 | 67({67 | 69|69 | 68[69 | 69|68 | 68|68 | 68|68 | 68[68 | 69(68 | ~—|~— | -~ |67 | 68 |68 | 68|68 | 68|68 |68(68 | —| 68
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GILA RIVER BASIN--Continued
9-5045. OAK CREEK NEAR CORNVILLE, ARIZ.

LOCATION. -~-Temperature recorder at gaging station at county highway bridge, 0.2 mile upstream from Page Springs, 4 miles northeast
of Cornville, Yavapai County, and 15 miles upstream from mouth.

DRAINAGE AREA.--357 square miles.

RECORDS AVAILABLE.--Water temperatures: June 1954 to September 1964.

EXTREMES, 1963-64.--Water temperatures: Maximum, 84°F July 28; minimum, 36°F on several days during January.

EXTREMES, 1954~64.--Water temperatures: Maximum, 90°F July 28, 1954, July 11, 1958; minimum, 36°F Jan. 11, 12, 14-16, 1962, and
on several days during January 1964.

Temperature (°F) of water, water year October 1963 to September 1964

Day
Month : Average
1(2[3|4!15({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

October : ' : :

Maximum ....| 7574 {7272 |73 |73 |73 |71 |70 |71 |70 |68 | 68 |68 {68 |68 |68 |67 |65 |64 |66 66 |67 |67 (66 66 |66 65 |65 |64 |64 | 68

Minimum ....| 68|66 | 66 (67 |66 (|67 |66 |66 | 6565 {64 |62 | 62|62 |62 |64 |63 |63 |63 |62 |61 [62 |63 |63 |62 |62 {62 |62 |62 |62 |60 | 64
November

Maximum ....| 62 |60 |59 (60 |60 |60 |59 |58 |58 (59 |59 |59 |59 |60 |60 {59 |57 |55 |55 |54 |54 {51 |50 |50 |50 |50 |50 (49 (50 |50 | --| 56

Minimum ....| 58 |58 | 58|58 |57 157 |56 |54 |55 (56 |57 |57 |57 |57 |57 |57 |53 (52 |53 (52 |52 |50 |48 (49 |48 |48 |48 48 |48 |48 | --| 54
December i

Maximum ....| 49 |50 |49 |49 |48 (49 |48 (48 |48 |49 | 4847 |45 (44 |43 |44 |44 43 |43 |42 (43 42 |42 |42 |43 |43 |43 |44 |44 (43 |43 | 45

Minimum ....| 48 |48 |48 (47 |47 (47 |47 |46 |46 |48 |46 (45 |44 |42 (42 )43 (43 |42 |42 |41 |42 |40 |40 |40 |41 41 {42 42 |42 |41 |41 | 44
January: . .

Maximum ....| 44 (44 |43 |42 (41 |40 |41 41 |39 |38 |37 /37 |37 |37 |37 |37 {38 (38 |41 |44 |45 45 |44 42 |41 42 |44 44 |44 |45 |45 | 41

Minimum ....| 42|42 (42|39 |40 (38 (39|39 |37 |37 |36|36 |36(36 |36 |36 |36 (37 |38 |41 (43 |44 |42 |39 |38 |39 |41 |42 |42 |42 |42 | 39
February

hdaxhnunl.... 45 (44 |42 {42 (42|42 |41 |42 |43 (44 |44 |45 | 45|44 |43 |42 |44 |46 |47 |47 |46 |46 |46 |46 48 |48 |47 48 |47 [-- | --| 45

Minimum ....| 42 |42 (3938 | 39|39 |38 |38 |39 (41 |43 |42 40 40 139 (40 |39 |41 |43 |43 |42 {42 44 (41 (41 |44 |42 43 |43 |-- | -=] 41
March =

Maximum ....| 48|48 |43 |46 (49 {50 |50 (48 | 4847 (49|50 |52 (52 |52 (54 |56 |57 |57 |65 |54 (52 |48 |51 |53 |54 |56 |58 |59 |59 | 56 | 52

Minimum ....| 43 |42 | 40|40 |43 |44 |45 |44 |43 |44 |43 |46 (48|46 |47 (|49 |50 (52 |51 (48 |49 |48 |45 [44 |44 |47 |49 |51 |53 (52 | 48| 46
April : :

Maximum ....| 52|50 [47 |50 | 50|53 |57 |56 | 54 |54 | 56 |58 | 60 (62 | 65|66 | 67 |66 |64 |66 |67 |66 |66 |64 |60 |65 |68 |67 |70 |70 | -—-| 61

Minimum .... | 48|47 |46 |46 |48(48 |48 |48 | 48|49 | 48|52 |52 (55 | 58|58 | 60 |60 |58 |55 |57 |60 |60 |59 |56 {56 |59 62 |61 |65 | -~ | 54
May

bdgxpnunl.... 68|67 | 69 |66 | 66|66 | 63 |67 | 67|71 |74 |76 | 73|76 |77 |77-{77 78 |79 |78 |77 |76 {75 |75 |73 |76 |74 |73 174 |75 (77| 73
Jvhhnunum ....| 64|60 | 60|61 | 5860 |60 (57 |61 |61 |65(67 | 68|67 |68|69 | 68|68 |70 |71 |69 |68 |67 |68 |69 |68 68 |65 |64 |66 |67 | 65
une . ‘

Dd@dmuni..“ 78|77 | 76|76 | 76|76 |74 (72 | 73|75 | 75|76 | 78|78 | 79|78 |74 (76 |76 |77 |76 (78 |78 |79 79 |75 |77 |78 |79 |81 | --1| 77
J ?ﬁnunum ....| 68(69 | 68|67 | 68|68 |69 |66 | 66|65 | 65|66 | 67|68 |70!69 |69 |67 |68 |68 |68 68 |69 (70 |71 |70 |71 (72 |72 |71 | --| 68
uly

hdgxﬁnunl.... 80 (8L | 80|79 | 80|82 {82 (80 (8079 |79|79 | 80|78 |79182 | 82|82 |82 (83 |80 )82 (80 (80 |82 |78 |81 (84 |81 (82 |81 | 81
Ahﬁnunum oo | 71172 | 72172 | 72172 |72 |74 | 75(74 |74 |74 |74 (74 |74 {73 |76 |76 |76 |76 |77 (75 |75 |76 |75 (72 |73 |76 |78 |76 |69 | 74
ugust

Ddgxﬁnunl.... 72|73 | 75|76 | 75|78 | 80|80 [ 80|80 |77 |75 | 75|78 |74 |78 |80 (79 |78 |78 |80 |80 |81 (81 |79 (76 |77 (79 |81 |80 |79]| 78
g hﬁnw?unl.n. 69|68 |61]64 (6669 |72 |72 | 72|72 |71 |72 | 70|50 [62(69 |70 (72 |72 |72 |71 |71 |71 |72 |72 |69 [68 |72 |73 (72 |72 | 69
eptember ’ ;

Ddgxﬁnun).... 78|78 | 79|79 | 8179 | 81|80 | 82|82 |83 |82 | 8075 |76(76 |76 |74 |74 |72 |71 169 | 67|74 | 62|64 | 67|69 | 69|68 [-—| 75

Minimum ....| 71|69 | 69|70 | 72|73 |72 |73 | 75|74 | 74|75 | 74|72 | 70|68 |69 (69 |67 |67 |66 |63 |65 48 |56 |58 |61 |64 [64 |63 | -— | 68




GILA RIVER BASIN--Continued
9-5053.5. DRY BEAVER CREEK NEAR RIMROCK, ARIZ.

LOCATION.~--At gaging station on upstream side of abandoned highway bridge, 300 feet upstream from
present county highway No. 179, and 5.5 miles north of Rimrock, Yavapai County.
DRAINAGE AREA.--139 square miles.

RECORDS AVAILABLE.--Sediment records: October 1963 to September 1964. .

EXTREMES, 1963-64.--Sediment concentrations: Maximum daily, 4,100 ppm Sept. 24; minimum daily, 0 ton
on many days. s K
Sediment loads: Maximum daily, 5,800 tons Mar. 30; minimum daily; no flow on many days.

REMARKS. -—Records of specific conductance and water temperatures available in district office at
Tucson, Ariz. "

Suspended sediment, water year October 1963 to September 1964
(Where no concentrations are reported, loads are estimated)

OCTOBER NOVEMBER DECEMBER

Suspended sediment Suspended sediment Suspended sediment
Mean Mean Mean
Day dig- Mean Tons dis- Mean Tons dis- Mean
charge concen- per charge concen- s charge concen-~

(cfs) tration (cfs) tration (cfs) tration

(ppm) (ppm) (ppm)

Tons
- ‘per

day day

day

lee
200
3es
boo
S5ee

OO0

Gow
Teo
8ee
Gee
10ee

1lee
1240
13e0
lbes
1560

16a0e
1760
1840
1944 3

2046 04

000 00000 ooo0oo0o0
w 00000 OO00OO0C [=XoNeR=N-] ooocoo

w o

21ee
2240
2340
2400
2560

2600
27e0e
2800
290
30.0
31es

Total

0| 000000 00000
cCoOO0OQ O oo

o34 ‘ T 3.3 5 . 0 0

T Less than 0,50 ton.
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GILA RIVER BASIN--Continued
9-5053.5. DRY BEAVER CREEK NEAR RIMROCK, ARIZ.--Continued

Suspended sediment, water year October 1963 to September 1964--Continued

JANUARY FEBRUARY MARCH
Suspended sediment Suspended sediment Suspended sediment
Da Mean M Mean M Mean M
y dis~ ean dis- ean dis= ean
charge concen- Tons charge concen- Tons charge concen- Tons
trati per tration per tration per
(cfs) iy day (cfs) day (cfs) day
(ppm) (ppm) (ppm)
lee 0 — 0
200 - 0 - 0
o0 [} - 0
hoo ] - [}
LI o —_— 0
6oeo 0 — 0
Tee 0 -— 0
Bee 0 - 0
9es 0 . 4
10ee 0 = 0
1lee 0 -_ o
12+0 0 — 0
130 0 - o
14e0 ] - ]
15.0 0 — ]
1600 o b 0
17ee o — o
1840 ] -— o
19 [} - [}
20.0 0 — 0
21e0 [} - 0
2200 0 -— 0
23ee o -— "]
24e0 0 - ]
250 0 - ]
26ee [ —-— 1]
27se [} -— 0
28e0 [} - ]
290 53 —— 1600
30., 383 2300 (s 5800
3lee 496 1100 |s 2300
Total ] [} o ] 932 - 9500
APRIL MAY JUNE
i 348 310 |s 430 0,07 T 0
240 187 46 |s 27 04 T 0
LI 104 26 7 .02 T 0
hoo 60 14 2 01 T 0
500 91 20 5 0 0 0
bas 96 25 [} 0 [} 4]
Tesw 170 160 |S 220 0 [} 1]
8eo 385 370 (S 780 0 0 0
See 402 230 |S 380 0 0 0
10ee 418 170 |S 300 0 [+ 0
1lee 495 180 |s 320 0 0 0
12¢0 426 150 K 210 0 0 ]
13ee 298 82 |s 92 [} 0 ]
l4se 222 39 |s 31 0 o 0
15¢s 192 28 16 0 1] 0
1600 163 23 |s 11 [} ] (4]
17ee 118 17 5 0 o )
18¢0 67 12 2 ] [+] 0
190 64 10 |B 2 0 0 o
2040 34 o 1 0 0 ]
21ee 13 e T 0 0 0
2240 80 pom— 5 o 0 0
2340 4e3 — T 0 0 0
2440 2.9 A T 0 0 0
2540 2.0 - T 0 0 4]
260 le2 - T ] 0 o
27ae o6 s T ] ] o
2Bea s - T o 0 02
29 o4 - T 0 [} o
30,0 02 — T 0 o o]
3lee bt - - 0 [ -
Total 437040 - 2848 Ouls T 042 10

S Computed by sbudividing day.

T Less than 0.50 ton.

B Computed from estimated-concentration graph.

K Computed from estimated-concentration graph and subdividing day.
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GILA RIVER BASIN--Continued
9-5053.5. DRY BEAVER CREEK NEAR RIMROCK, ARIZ.--Continued

Suspended sediment, water year October 1963 to September 1964--Continued

JULY AUGUST SEPTEMBER
Suspended sediment Suspended sediment Suspended sediment
D Mean M Mean M Mean -
Ay dis- ean Tons dis- vean Tons dis- e Tons
charge concen- per charge concen= per charge concen- per
(cfs) tration day (cfs) tration day (cfs) tration day
(ppm) (ppm) (ppm)

lee ] — 0 le& 670 |K 15 [} - 0
240 4] Ld 0 Te2 2000 |S 90 0 - 0
3as 0 =i 0 o7 910 |S 2 0 -— o
bes 0 -— 0 202 - T 0 - 0
S5ee o - 0 2.1 230 |s 2 0 - [+}
Goo 0 - 0 2 - T o — 0
Toe 0 == 0 0 - 0 0 - 0
8ee 0 - 0 0 - 0 0 - 0
Gae 0 - 0 0 - 0 0 - 0
10ee 0 - 0 [} - 0 0 - 0
1lee 0 - 0 0 - 0 0 - 0
1240 0 ] 0 0 o 0 ] - 0
13,0 o7 2000 |S 43 8.0 1100 |S 100 0 L 0
lbes 0 - 0 le6 1600 |S 18 [¢] — (4]
1500 0 - 0 o7 630 |5 3 | 0 - 0
160 0 - o .02 - T 0 - o
17e0 0 - 0 0 - 0 0 -- 0
18.e 0 - 0 0 - 0 0 — 0
19ec 0 - 0 15 1100 |s 210 o | -~ 0
20.. 0 - 0 .9 520 |K 2 0 - 0
2les 0 — 0 02 S T o - o
2240 0 - 0 0 4] 0 - o
2300 1.3 1400 (S 26 o o 0 — 0
2400 1.3 2500 |s 18 0 - [} 28 4100 (S 900
2300 1.0 770 |S 4 0 — 0 26 2900 (s 1000
2600 161 | 1300 (s 7 0 - 0 .33 - T
2744 0 - 0 0 - o 0 - 0
28.. 0 - 0 0 - 0 [ — 0
290 -0 - 0 0 - 0 0 - 0
30e0 0 -- 0 0 - 0 0 s 0
3les 0 - 0 0 - 0 - = ==
Total 504 = 98 37.66 — 442 54433 - 1900
Total discharge for year (cfs-days)............... TSGR B 8 &S MatereieTaTaaE s & S W & St SR 5,403.6

Total Toad Tor VEar (LONB)ceuwass: 55 s sameesemis § 5 5 § ¢ SEENGPAES 5 & 5 = Hslebeeaaes § § & & assnass 14,803

S Computed by subdividing day. g
T Less than 0.50 ton.
K Computed from estimated-concentration graph and subaividing day.
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Particle-size analyses of suspended sediment, water year October 1963 to September 1964

GILA RIVER BASIN--Continued

9~5053.5. DRY BEAVER CREEK NEAR RIMROCK, ARIZ.--Continued

(Methods of analysis: B, bottom withdrawal tube; C, chemically dispersed; D, decantation; N, in native water;
P, pipet; S, sieve; V, visual accumulation tube; W, in distilled water)

Water "
) Bagup-| tetap- - Sediment Suspended sediment Method
Date of collection Time ling | per- SCIATEe concen- Percent finer than size indicated, in millimeters of
(24 hour) point | ature (cfs) tration analysis
(°F) (ppm) 0.001 | 0.002 | 0.004 { 0.008 | 0.016 | 0.031 | 0.062 | 0.125 | 0.250| 0.500 | 1.000
ETR SAMPLES
(Complete)
Mar, 31, 1964......... 2100 48 1160 3330 6 6 9 38 79 96 100 - VPWC
Apr, 8Bicieriseniiinaus 1905 49 824 1700 5 6 8 39 83 95 98 100 VPWC
Apre Bouwesvaaas crieaee 2015 48 1050 2110 6 7 10 36 78 95 99 100 VPWC
Apr. 8.. Ciieesaanne 2100 48 1030 1410 7 9 12 40 74 91 98 100 VPWC
Aug. 2 A, ereennen 1530 - 128 5440 - - o 99 100 —— — - S
Sept. 24....... ceeases 1626 - 154 8580 27 38 55 89 94 98 100 - VPWC
(0.062 mm break)
Sept. 1605 - 208 12800 == _— - 89 - - -- - |s
Sept., 1730 -= 69.2 9740 - - - 94 - - - -— |8
Sept. 1812 == 67.3 12000 e e - 81 - - ~-- - |8
Sept. 1908 - 126 9660 - - - 98 e - - -— |s
Sept. 2010 - 45 5210 s - - 99 - G =i -— |s
Sept. 1055 - 126 9150 s e -- 96 - - - -— |s
Sept. 1311 - 20.6 3310 e Z - 99 - - — -~ |8
PUMP, middle intake

(complete) )
Apr. 8, 1964 1840 50 705 1190 6 7 8 40 83 96 | 100 -- | vpwe
Apr. 8 1945 - 960 1510 8 9 12 43 82 97 100 - VPWC
Apr. 8.... eren 2095 48 1050 1790 8 9 12 43 80 97 100 - VPWC
July 23 B, oebiainie 1850 - 16.6 8980 53 70 96 100 - —— - - PWC
Sept. 24.. B, 1430 - 226 51400 19 27 43 79 96 100 | -- -~ | VvPWC
Sept. 24........ ——— 1620 - 158 9870 28 38 59 91 97 100 e - | vewe

(0.062 mm break)

Aug. 2, 1964.......... 1600 - 59.7 6170 = == e 100 — - o -— |s
Sept. 24.. 1616 -— 164 11900 - == - 89 95 o - - |8
Sept. 24.. 1736 - 67.3 9870 - - - 95 = e | e - |8
Sept. 24.. 1839 - 194 16600 -- == - 87 - - -— - |8
Sept. 24.. 5uilutataae 1920 - 95 9050 i s - 98 - - - - |s
Sept. 24.. s 2016 s 43.5 5100 == - - 99 - - - -~ s
Sept. 25.. st 1102 - 92.8 8660 - e - 98 - I . -~ |8
Sept. 25..... B 1317 - 19.6 3220 o —— - 100 - —| - - |s

A Distribution of material >0.062.

B Lower 1ntake.
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GILA RIVER BASIN--Continued

9-5100. VERDE RIVER BELOW BARTLETT DAM, ARIZ.

LOCATION.~-~At gaging station 0.2 mile downstream from Bartlett Dam, Maricopa County, 5.5 miles upstream from Camp Creek, and 18 miles east of Cave Creek.

DRAINAGE AREA.--6,185 square miles.
RECORDS AVAILABLE.--Chemical analyses: December 1950 to September 1964,
Water temperatures: December 1950 to September 1964.
EXTREMES, 1963-64,--Dissolved solids: Maximum, 491 ppm Dec. 26-31; minimum, 239 ppm June 16-30.
Hardness: Maximum, 328 ppm Dec. 26-31; minimum, 166 ppm June 16-30.
Specific conductance: Maximum daily, 779 micromhos Dec. 26; minimum daily, 381 micromhos June 20.
Water temperatures: Maximum, BO°F on several days during August, Sept. 13-16; minimum, 48°F on several days during January and February.
EXTREMES, 1950-64.--~Dissolved solids: Maximum, 550 ppm Dec. 18~21, 1956; minimum, 158 ppm Jan. 11-20, 1952.
Hardness: Maximum, 413 ppm Dec. 18-21, 1956; minimum, 108 ppm Jan 11-20, 1952,
Specific conductance: Maximum daily, 958 m1cromhos Nov 10, 1956; minimu.m daily, 234 micromhos Jan. 13, 15, 1952
Water temperatures: Maximum, 90°F July 18, Aug. 14, 1951; minimum, 41°F Jan, 30, 1952,
REMARKS.--Values reported for sodium (Na) are determmed by analysis and do not 1nc1ude potassium (K). Records of specific conductance of daily samples
available in district office at Tucson, Ariz.

Chemical analyses, in parts per million, water year IOctober 1963 to September 1964

Dissolved solids Hardness
Bi- (residue at 180°C) as CaCO, | So- Specific
Date Mean Cal- | Mag- Po- | cap. |Car- Fluo{ Ni- | Bo- dium| oo

of discharge [Silica Iron | oy | me- | Sodium | tas-| p,_ | bon-| Sulfate | Chloride | g |trate | ron Tons Cal- | on- | 8- | ance | pH

collection (cfs)  |(B102)] (Fe) | (o) |sium | (Na) |sium| 5y | ate | (SO.) ©)  |'® (oy| (B Parts per Toug clum,i o [gorp- (micro-

(Mg) | . (K) (HCOy) (Coy per | e- per Mag-| |\ on- | tion ity

million day ne~ ratio [ 08
foot ate 25°C)
sium
Oct. 1~31, 1963,,. 490 24 0.00| 56 21 29 4.4 248 0 62 20 0.3| 1.3{0.20 347( 0.47 459 224 21 (0.8 542( 8.1
Nov., 1=30......... 313 - --| 52 27 34 - 262 4 - — —-— - - 361 .49 305 240 18 |1.0 572(8.3
Dec. 1-25... 634 - --| 54 27 34 - 270 4 — - - - — 379 .52 649 246 18 .9 587| 8.3
Dec. 287 20 .00} 71 37 47 4.5 376 0 73 28 .4| 7.0 .23 491 .67 380 328 20 |1 1.1 72| 7.7
Jan. cusa 51.0 (-~ -—~| 87 36 49 - 360 0 - - - — - 454 .62 62,5 314 19 j1.2 754/ 8.2
Jan, 10-31..... . 270 - -1 63 30 36 —_— 318 6 —-— - - - - 387 .93 282 282 11 .9 646( 8.4
Feb. 1-29,.. 170 - - 64 26 38 —— 311 2 L —— - - — - 371 .50 170 268 10 {1.0 642| 8.3
Mar. 1~31. 116 —-— -~ | 56 31 38 —-_— 311 5 —_— - - - —-— 377 .51 118 268 5 (1.0 652| 8.4
Apr. 1-30,. 93.4|-- --| 52 32 38 - 297 4 - - - - - 370 .50 93.3 263 13 |1.0 621| 8.3
May 1-13.... 88.5|-- --{ 49 29 34 - 275 4 - — - - - 350 .48 83.6 243 11 {1.0 575) 8.3
May 14-31... 201 21 .01 | 42 26 27 2.6 243 0 44 19 «3 .9 .10 290 .39 157 210 11 .8 494{ 8,2
June 1-15 312 |- —~| 39 | = 23 | 212 o i - Bt 267| .36| 225 183 7| .7 438[8.0
June 16~30........ 753 20 .02| 36 18 19 2.6 196 0 32 11 .3| 1.0f .18 239 .33 486 166 5 .6 395(7.9
July 1-31. 510 - -—| 42 24 30 — 238 0 - — - - - 309 .42 425 204 9 .9 513| 8.0
Aug. 1-7.. 83.6 |-= - 42 26 35 - 243 0 - —-— - - — 339 .46 76.5 213 14 |(1.0 558| 8.0
Aug. 8-31... 717 — ~-=| 40 18 23 - 197 0 — - - - - 272 37 527 176 14 .8 443|7.9
Sept. 1-16.. é 210 - -=| 44 20 24 - 208 0 - - - - -— 284 .39 698 194 23 .8 479| 8.0
Sept. 17-30....... 617 - -~ | 45 25 30 - 238 (V] - - - - - 339 .46 565 214 19 .9 537| 8.0
Weighted average 376 == --| 48 24 29 -=| 244 -- - - - == - 324| 0.44 328 217| 15 0.8 526/ 8.0
AL
Time~weighted

average....... o f ==] 81 26 32 - 265 | =-- - - - - - 342 - -— 234 13 0.9 563] 8.1
Tons per day.... o 49 | 2a 30 | | =a7|-- | - - B . — N I . = -
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Temperature (°F) of water,

GILA RIVER BASIN--Continued

9~5100. VERDE RIVER BELOW BARTLETT DAM, ARIZ.--Continued

water year October, 1963 to September 1964

Day Aver-
Month age
112|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

October .ovvut| 79(79 | 79(79 | 79({79 [ 79|79 | 79|79 | 79|78 | 78|79 | 79|79 | 79|79 | 79|78 | 77|77 | 77|76 | 77|77 | 77|77 |77 |77 | 77| 78
November .....| 70/70 | 70|70 | 70|70 [ 69[69 | 69(69 | 69|69 | 69 (67 | 67{67 | 67|~= | 67|67 | 65 |64 | 64|62 | 61|60 | 60 |-~ [ 61|61 |-~ | 67
December .....| 60|-~| 60[61 | 6061 | 6160 | 60|60 | 60|~— | 60|60 | 5959 | 58|58 | 58 58 | 58|58 | 58 (58 | 58 (58 | 58|58 | 58 |58 (58 | 59
January........| 50{50 | =~[50 | 50|50 | 50({50 | 50|50 | 49|49 | 48|48 | 4B |48 | 48|48 | 48 (48 | 48|48 | 5050 | 5051 | 51|52 | 52|52 | 52| 50
February.......| 52(50 | 50{50 | 50({50 | 50{50 | 50|50 | 51|51 | 48|48 | 48|48 | 48|48 | 4848 | 49 |49 | 49|49 | 4949 | 49 (49 | 49 (~= | -=| 49
March..oouen.| 4949 | 49|49 | 49|49-| 49(49 | 49(49 | 50(50 | 50|50 | 50|50 | 50(5C | 51|51 | 51 (51 | 5150 | 51|51 | 52|52 | 52|53 | 53| 50
April..coia ...| 52|52 | 53|53 | 54|54 | 5454 | 54|54 | 54|54 | 58|58 | 58|58 | 5858 | 58|58 | 58 |58 | 5858 | 58|58 | 58|58 | 58 |58 | -~| 56
May...coovuvun.| 58(58 | ==|=-~ | 58|58 | 5858 | ——160 | 63|63 { 63|63 | 63|63 | 63|63 | 59|59 | 59|59 | 59159 | 59 (60 | 6060 | 60 (60 | 60| 60
June «.iupi...| 60[60 | 59|59 | 60|60 | 58|58 | 58{58 | 5858 | 60|60 | 60|60 | 60({59 | 5959 | 59 (59 | 59|59 | 59|59 | 59 (60 | 60 (60 | ~~| 59
Julyeeoes veveod| TG| T4 | TH(T4 ) T4\ T4 | T4 | T4 | T4 |T4 | T4|T4 | 74|74 | T4 (T4 | T4 (74 | 7T4(75 | 75|75 | 58|58 | 58 |58 | 5858 | 58 |78 | 78| 71
August........| 78|78 | 78|78 | 78(78 | 78|78 | 78|78 | 80 (80 | 80|80 | 80|80 | 79|79 | 79|79 | 79|79 | 79|79 | 79{79 | 79{79 | 79{79 |79 79
September.....| 79|79 | 79|79 | 79|79 | 78|78 | 78|78 | 78|78 | 80|80 | 80|80 | 78|78 | 78|78 | -~ |78 | 78|78 | 78|78 | 77|77 | 77|77 |-—| 78
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GILA RIVER BASIN--Continued

9-5113. VERDE RIVER NEAR SCOTTSDALE, ARIZ.

LOCATION.--At gaging station on downstream side of bridge on State High-
way 87, in Fort McDowell Indian Reservation, Maricopa County, 2.5

miles upstream from mouth, 3.8 miles downstream from Fort McDowell,

and 16 miles northeast

of Scottsdale.

DRAINAGE AREA.--6,600 square miles, approximately.

RECORDS AVAILABLE.-~Sediment records:

(discontinued).

October 1961 to September 1964

REMARKS, -=Sediment loads computed on the basis of less than 6 samples

per month,

Flow regulated by Bartlett and Horseshoe Dams.

Monthly and annual summary of suspended-sediment discharge,
water year October 1963 to September 1964

Discharge Suspended sediment
Month (cfs) (tons)

October 1963......... . 13296 1500
% 8793 750
December..........oc.0. 17543 3300
January 1964.......... 5832 720
February..sssunes wdw e 4547 490
March.... 3062 290
April.... 2394 170
May...... 3628 830
June..... 13538 3200
July..... 15014 17000
August.... .. 17314 130000
September........c.vv. 21669 16000
Total for year...... 126630 174250

Particle-size analyses of suspended sediment, water year October 1963 to September 1864
(Methods of analysis: B, bottom withdrawal tube; C, chemically dispersed; D, decantation; N, in native water;
P, pipet; 8, sieve;V, visual accumulation tube; W, in distilled water)

Water -
i Time |S2mP-| M- charge [ Sediment __oopeited pedment Methid
Date of collection (24 hour) ling | per- (cfs) & tration discharge Percent finer than size indicated, in millimeters of
point | ature (tons per day) analysis
: (&3 (ppm) 0.002|0.004{0.008|0.016)0.031; 0.062|0.125|0.250|0.500 | 1. 000 | 2. 000 ¥
June 23, 1964....... 1410 -— 645 137 37 50 62 920 95 | 97| 100 SPWC
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GILA RIVER BASIN--Continued
9-5195. GILA RIVER BELOW GILLESPIE DAM, ARIZ.

LOCATION.-~Approximately 1 mile downstream from gaging station on Gila Bend Canal, which is 200 feet downstream from Gillespie Dam, Maricopa County, an
miles downstream from Hassayampa River. Gila Bend Canal diverts from left bank and Enterprise Canal diverts from right bank at Gillespie Dam.
DRAINAGE AREA.--49,650 square miles.
RECORDS AVAILABLE.--Chemical analyses: December 1950 to September 1964.
Water temperatures: December 1950 to September 1964,
EXTREMES, 1963-64,--Dissolved solids: Maximum, 7,430 ppm Dec. 1-31; minimur, 298 ppm Aug. 2, 3.
Hardness: Maximum, 1,940 ppm Dec. 1-31; minimum, 109 ppm Aug. 2, 3.
Specific conductance: Maximum daily, 10,400 micromhos on several days during December; minimum daily, 454 micromhos Aug. 3.
Water temperatures: Maximum, 86°F on several days during July to September; minimum, 42°F on several days during January.
EXTREMES, 1950~64.~-Dissolved solids: Maximum, 7,720 ppm Dec. 1-31, 1962; minimum, 227 ppm Aug. 2, 1955.
Hardness: Maximum, 2,000 ppm Dec. 21-31, 1961; minimum, 87 ppm Oct. 1~5, 1962.
Specific conductance: Maximum daily, 11,000 micromhos Nov. 10, 12-15, 1962; minimum daily, 370 micromhos Aug. 2, 1955.
Water temperatures: Maximum, 98°F July 8, 1958, July 22, 1959; minimum, 35°F Jan. 1, 1951.
REMARKS,-~Values reported for sodium (Na) are determined by analysis and do not include potassium (K). Records of specific conductance of daily samples
available in district office at Tucson, Ariz. Samples from canal are believed to be representative of total flow passing Gillespie Dam, including
spill and amounts diverted into Gila Bend and Enterprise Canals. No samples collected during November.

Chemical analyses, in parts per million, water year October 1963 to September 1964

d 8

Dissolved solids Hardness

" (residue at 180°C) as CaCo So- Specific

Mag Po o Car 2 dium con-

Date Mean Cal- - - - = - Ni- - =
: discharge [Siltcal Tron | SE" | 'ne- | Sodtum | tas-| pac- | bon- | Sulfate | Chloride [His| e, | BO- - Cal- | oo | ag- | duet- -

collection (cts) |10 (Fe) | (cgy |Blum | (Na) [sium| .. |ate | (SO,) ) | (NOy)| (B) Parta | or Tons clum, | o [porD- (micro-

(Mg) (K) HCO, (CO,) per per Mag-~ tion

{HCO,) miliion | 4P day ne- | DO0= {410 [0S B¢

00 sfum | 38 25°C)
Oct. 1-12, 1963... 6.0 |- --|307 |149 1290 --{ 236| 0 - - — =] - 5290| 0.19 85.7 | 1380 1190 {15 7710(7.7
06t A8=18i 0 wwainies 5.8 (=~ --|245 [124 830 --| 274 0 - - -] =] = 3560 4.84 56.2 | 1120| 895 (11 5430( 7.7
Oct. 19-21....0400 38.2 |-~ -1 72 14 124 -=| 194| o - - -_— =] -= 625 .85 64.5 238 79| 3.5 1050|7.7
Oct. 22....ccuuune 95.0 [-~ - |212 93 806 --| 188 12 -~ - N = - 3400| 4.62 872 910| 736 [12 5210|8.4
[o i< T 94,0 (-- --| 69 15 126 --| 176| o0 - - =] -= 636 .86 161 234 90 | 3.6 1050|7.9
Oct. 24-31......40 18.6 |-~ -- 1230 88 690 -—| 272| 0 - - | -] == 3230| 4.39 162 935 712 | 9.8| 4760(7.8
Dec. 1-31......... 11.5(26 0.01(474 |[184 1780 (13 423 0 | 1840 2490 3.1|55 |3.6 7430|10.1 231 1940| 1590 [18 10300 8.0
Jan. 1-31, 1964... 10.3 |-~ --[414 {182 1580 --| 386| 0 - - - =] - 6720| 9.14 187 1780 1460 |16 9400|8.2
Feb. 1-29......... 10.9 |-- -- (397 |197 1610 --| 315| 0 - - o S 6680 9.08 197 1800 | 1540 17 9590{7.9
Mar. 1-15......... 13,8 |-= -- 1387 |186 1520 -—-| 315} 0 - —_— = - 6300 8.57 235 1730 | 1470 [16 9080(8.0
Mar. 16-18...... Wi 13.7 |-- --1300 (134 1050 --| 284 0 - e T 4450 6.05 165 1300 | 1070 [13 6690(8.0
Mar. 13.3 |- -- 1373 |185 1500 --| 305| o0 - - e B 6300| 8.57 226 1690 | 1440 [16 903017.8
Apr. 12.0 |-- --1357 |165 1510 -] 282| 0 - - | =] = 5960| 8.11 193 1570 1340 17 8650|7.8
May 11,7 |=m -- |357 |163 1430 --| 324| o - - B e 5720 7.78 181 1560 | 1290 16 8330(7.6
May 5 11,7 |28 .00 [325 (143 1320 (13 315| 0 | 1340 1800 4,2|24 |2.8 5210( 7.09 165 1400 | 1140 5 7690|7.6
May 19-3L......... 7.0 |== -- (372 (178 1620 --| 302| o0 - - e 6410| 8.72 121 1660 | 1410 17 9190( 7.8
June 1-30......... 4,5|-= --|322 (177 1540 --| 194} 0 - - — ] - 6160| 8.38 75.3 | 1530|1370 p7 8990( 7.5
July 3.8 [-= -- (320 |171 1480 --| 183| o - - ) I 6050 8.23 61.9 | 1500|1350 17 8590|7.5
July 2,8 |-~ -- (119 26 180 --| 370} o - - el B 1020( 1.39 7.71) 405| 101 | 3.9 1600|7.7
July 19.0 [=- -~ |244 83 740 --| 262 0 - - —_—] =] -= 3360 4.57 172 950| 735 [10 4920)7.7
July 5.6 |-— --|330 |[169 1480 -—| 224 o ] -- - ] 6180| 8.40 93.4 | 1520|1340 17 8680(7.6
JULY ABiasinsissis 4.4 |-- -- (332 |139 1100 -~| 248 o0 - - - =] -- 4890| 6.65 58.1 | 1400|1200 13 6930(7.6
July 19-24........ 3.4 [~- -- {325 172 1510 --| 176 o - - —| =] - 6220| 8.46 57.6 | 1520 1380 17 874017.4
July 25.cissesanes 3.8 |-~ -- 335 [118 1120 -~ 244} 0 - - _—| -] - 4850| 6.60} 49.8 | 1320|1120 13 6930|7.5
July 26-31........ 30.0 |26 .04 |227 84 714 |12 256 | 0 740 1020 1.6[15 |2.1 3160 4.30 256 910| 700 o 4690|7.6
Aug. 91.0 |-~ -- | 56 5.5 56 |17 252 | © - - N T 360| .49 88.5 | 162 0f1.9 616(7.7
Aug. 127 |23 .17 | 36 4,6 56 [13 176 | © 18 57 .8 .6| .26 298 .41 102 109 0f2.3 497(8.0
Aug. 163 |-~ — | 58 9.6 | 114 - | 204} 0 - - _—] =] - 568 17 250 184 17 |3.7 903|7.7
Aug 158  |[~- - | 42 3.2 20 —| 212| 0© - - e 398 .54 170 118 0]3.6 641(8.0
Aug. 49,0 |-- -- [182 44 343 --| 296| o. - -~ S Y 1750 2.38 232 635| 392 (5.9 2720|7.6
Aug. 25,0 |-~ --| 46 3.2 52 |11 182 | 0 - - s B 328 .45 22.1 | 128 0fz2.0 511)7.8
Aug. 91.8 |- -— |71 10 106 --| 210! 0 - - e 580 .79 144 220 48(3.1 915/7.8
Aug. 191 |- -~ | 85 14 149 --| 216 0 - - —] -] - 764| 1.04 394 268 | 91|3.9( 1210(7.7
Aug. 248 - -~ | 63 7.1 | 100 — | 220 © - - e 498 .68 333 186 613.2 827|7.7
Mg 194560 cwmens 260 - -~ [332 has 1100 — ] 354} 0 - - —] =] -- 4600 | 6.26 3230 1300 1010 §13 6810{7.8
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Aug. 195 |-~ - | 70 1.3 39 6.3 202 © -— -— -] ==] == 326 .44 172 180 14 | 1.3 489|7.7
Aug. 212 |-- -~ 70 6.9 g1 - 212 0 - - == == 522 .71 299 203 29 | 2.8 806|7.7
Aug. 106 |-- --| 82 13 148 - 208 0 - _— =] - 756 1.03 216 256 85 | 4.0 1170(7.9
Aug. 33.0 |-~ --| 60 7.2 31 ~=| 200 o - - == ==l -- 322 .44 28.7 179 15 | 1.0 490/ 7.6
Aug, 22.0 (- ~--| 59 5.6 920 -~| 164 4 - - -t =] == 510 .69 30.3 170 29 | 3.0 759 8.4
Aug. 67.8 -~ --1340 [139 1250 -] 344 0 - - -] == == 5330] 7.25 976 1420)1140 (14 7500| 7.8
Aug. 50,0 (-~ --| 62 7.7 45 --| 204| O -- - et Tl I 380 .52 51.3 186 19 } 1.4 506]7.7
Aug. 30 83.0 [-- -- 1200 66 625 --| 228 0 - - -— -] -- 2750| 3.74 616 770| 583 [ 9.8 4120{7.6
Sept. 22.1 (-~ --1 94 19 232 -~ 150| © - -~ - =] == 1010( 1.37 60.3 314( 191 5.7 1750|7.7
Sept. 15-18,...... 261 |~-- -~1 51 6.6 80 --| 162} 0 - - e I B 407 .55 287 154 21 | 2, 693(7.9
Sept. 19, 20... 253 |-- -- 1372 |154 1370 --| 46| O - - | =] == 5630| 7.66 3850 1560}1220 |15 8240(8.0
Sept. 21-24....... 94,2 |-- —-- | 48 6.3 70 --| 160| 0 -— - -] == =- 365 .50 92.8 146 15 | 2.5 634|7.8
Sept. 25-30....... 22.8 |-= --[392 |156 1450 -~| 402| 0 - - =] == == 5860| 7.97 361 1620{1290 |16 8670|7.8
Weighted average|{ A 25.7|-- --|198 76 684 -—| 254| -- - - e B 2890| 3.93 209 806| 600 | 8.7| 4220/7.8
Time-weighted
AVETage. ..., ... == e --|319 [144 1260 --| 285| -- -~ - e e B 5220 - -- | 1390|1150/14.1} 7510{ 7.7
Tons per day.... -~ |- --|14 | 5.5 50 | --| 18] -- | -- il M Bl M =] == il P i i MO Ml
A Mean discharge based on 366 days; mean
discharge for 336 days of chemical analysis, 26.8 cfs.
Temperature (°F) of water, water year October 1963 to September 1964
Day Aver-
Month age
112(3|4(5|6(|7.18[9(10[11(12[13[14]|15|16(17[18|19|20}21]22{23|24|25|26|27;28(29(30]|31
October vvvveu.| 78|74 | == |73 | 73 (73 | == |72 | 72|-- | == |70 | ==|70 | 70|70 | 70|7C | 69|69 | 68 |68 | 68 |67 | 67 |66 | 66 |65 | 64 [-= | == -
November ...oo| ==|== | === | == |on | cm|om | m=|m= | == |mm | mm[om | e[ | == o= | == |mm [ mm |om | o fom | e | o= [ [ | e | = |
December .....| 46 |=— | 48|46 | 48 |-~ | 46 |48 | 44 |-~ | == |46 | 4B (45 | 66 |44 | 46 |46 | 44 |44 | 46 |46 | 46 (46 | —— |64 | 46 |—— | 46 |46 | ~~| ==
%anuary.. | Gh(bs | 4482 | 42|42 (42|42 |44 (66 (42|82 |42 (42 | =~ (42 | == |42 | 42|40 | 40|42 | =162 | 62|42 |84 |44 | 46 |46 | 48 43
ebruary. .| 46|46 | 46|46 | 48 |a6 | 48|48 | 48 |48 | 4B (48 | 48 |48 | 46|48 | 46|48 | 48|50 | 48 |48 | 50(50 [ 5052 [ 5252 | 54 |~= [~~| 48
March.vvv.....| 56(54 | 56 (56 | 56|56 | 54|56 [ 56 (56 | 56 |56 | 58|58 | 58 |58 [ 58|58 | 58 (58 | 60|60 | 60 (62 | 6262 | 62|62 | 64 |64 | —— 58
Aprilceiiienen.| 56|56 | ~—|54 | 58|~— | 56 (58 | =~ |58 | -~ (58 | =~ |58 | ~~ (58 | 56|58 | 58|60 | 60|60 | 60 (60 | 60|54 |54 (56 |58 (56 | == 58
Ngiy. .| 64|64 | 64|65 | 64166 | 66 |66 | 66 |68 | 68168 | 68|68 | 68 ({68 | —— |68 | 68 (68 | 70|68 | 68 (70 72 |-— | 72|72 | 72|74 | T4 68
June .. ...| 78|76 | 76|78 | 80|78 | 78|80 | 78|80 | 80|80 | 80|78 | 78 |60 | 78|~— | 80|78 | 80|82 | 80 |-= [ 82 [~= |80 |~= | == == [ ~=| 79
July...........| 85|85 [ 86|-~ | 85|84 | 85|85 | -—[86 | --|86 | 85|86 | 84|85 | 85|84 | 85|86 | 86 |~ | -~ |86 | 88|85 | 85 [84 | == [~ | ~= | -
August........| 86|86 | 84|84 | 84|84 | 8484 | 82|84 | 84|86 | B4 (B4 | == |-~ | B4 |B6 | B4 |B4 | 86 (84 | B2 (82 | 84 (84 | 82|84 | 86 (84 | —— 84
September..... === | === | == |== | ===~ | ==|== | == |== | 86|84 | B4 |84 | B4 |84 | B2|B4 | B4|B2 (B2{78B |78 (78 | 76|78 |78 |76 | ~- -
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9-5225, GILA GRAVITY MAIN CANAL AT IMPERIAL DAM, ARIZ.-CALIF,

DIVERSIONS AND RETURN FLOWS AT AND BELOW iMPERIAL DAM

LOCATION.--At gaging station 3,200 feet downstream from intake at east end of Imperial Dam, Yuma County, Ariz.
January 1956 to September 1964.
Maximum, 89°F on several days during August; minimum, 45°F Jan. 13-17.
Maximum, 89°F on several days during July 1956, July and August 1957, August 1961, and
August 1964; minimum, 45°F Jan. 13-17, 1964.

RECORDS AVAILABLE.-~-Water temperatures:
EXTREMES, 1963-64.--Water temperatures:
EXTREMES, 1956-64.--Water temperatures:

Temperature (°F) of water, water year October 1963 to September 1964

Day
Month Average
112(34(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

October )

Maximum .... 83 82| 83| 83| 82/ 81| 80(80| 80|79 | 79|79 | 7775 | 75{75 | 74|73 | 72|71 | 72|73 | 74 |74 | 74 |74 | T4 |74 | T4 |74 |73 77
Minimum .... 82| 82| 82| 82| 80/ 79| 78|78 | 78{ 78| 78|77 | 75|74 | 13|74 | T4|TL | TL|{T71 | 71|72 | 72|73 | 73|73 | 73|73 {7373 |72 75
November

Maximum ....| 70/ 68| 68( 68| 67/ 67| 67|65 | 64|63 | 64|65 | 6565 | 65|65 | 64|63 | 61|59 | 57|57 | 57|57 [ 57{57 | 57|57 |57 |57 [—| 62

Minimum . ... 68| 67| 67| 67| 66|/ 66| 65|63 63|63 | 63|63 | 64|65 | 65|64 | 63|61 | 59|58 | 57|57 | 56 |57 | 57|57 | 57{57 | 57|57 | == 62
December

Maximum ....| 57| 57| 57{ 57| 57| 57| 57{57| 57|56 | 56|56 | 56|55 | 54|52 | 51|51 | 51|52 | 52|52 | 51|51 | 50(50 | 5151 |51 |51 |51 54

Minimum .... 57| 57| 57| 57| 57| 57| 57{57| 56|56 | 56{56| 55|54 | 52{51 | 51|51 | 5151 | 52|51 | 51|50 | 50|50 | 50|51 {51 (51 |51 53
January

Maximum ....| 51/ 51| 51{ 51| 51/50| 49|49 | 48|47 | 47|46 | 46|45 | 45[45 | 45(46 | 48(49 | 5151 | 51|51 | 50|50 | 49 (49 |50 (50 (51 49
Minimum .... 51[ 51| 51| 51| 50| 49| 49|48 | 47|46 | 46{46 | 45|45 | 45|45 | 45,46 | 47|47 | 50({51 | 51|50 | 49 (49 | 48|48 |48 |50 {50 48
February

Maximum ....| 50| 50| 50| 50| 49| 50| 49|50| 50|51 | 51!51| 51|50 | 50{49 | 50|51 | 53|53 | 53|53 [ 53{53 | 53|53 |53|53 |53 |- [-~| 51

Minimum .... 50/ 50| 50/ 49| 48| 49| 49(49| 49|50 | 51|50 | 50|50 | 49|49 | 49|5C | 51{53 | 53(53 | 53|53 | 53 (53 | 52|52 | 53 |~— | ~= 51
March

Maximum .... 55| 55 55| 54 | 55/ 56| 56[55| 55|56 | 56|57 | 58|59 | 59|59 | 59|59 | 61|62 | 61|60 | 58|58 | 57|58 | 6062 | 64 |66 | 66 58

Minimum .... 54| 55 | 54| 54 | 54] 5% | 55|55 | 55(55| 55(55 | 56|58 | 58|58 | 58(58 | 59|59 | 59|57 | 57|57 | 57|57 [ 58|61 | 62 |65 |65 57
April

Maximum ....| 66/ 65| 62| 62| 63|63 | 63|65| 66|68 | 70[71 | 70[71 | 72|70 | 70|70 | 69|65 | 66|67 | 67|67 | 65|67 |68 (69 [T1 |72 [——| 67

Minimum ....| 65/ 62| 61|/ 60| 61161 | 62|63 | 64|66 | 67{69| 68|68 | 69169 | 69|69 | 66|65 | 65|66 | 66|65 | 62|64 | 66 (68 | 69 [70 | == 66
May

Maximum ....| 72| 72| 70| 68| 64| 62| 60|{62| 65|69 72|74 | 75|75 | 75|76 | 77|77 | 78|79 | 79|79 | 79|80 | 79|77 | 75|75 | 75|76 |BO| 73

Minimum ....| 70/ 69| 68[65| 63{61| 60{60| 62|66 | 69{71 | 73|73 | 73|74 | 74|74 | 77|77 | 77|78 | 78(78 | 77|75 (73|74 [ 72 (73 |76 71
une
JMaximum.... 82| 82| 81|81 81|81| 81|77 76| 76| 77|78 | 80|82 | 82|82 | 80|79 | 79|79 | 80|81 | B2 (83 | 83|84 | 85|85 |84 |83 |--| 8l
Minimum .... 791 80| 79| 79| 7979 | 77| 75| 74|74 | 74|75 | 77|79 | 80|80 | 78|77 | 78|78 | 78|79 | 80|80 [ 82|82 | 83|83 |82 (82 | - 79
ul i :
Jﬁaximum_,_, 83| 83| 83|83 | 83|83 | 84[83| 83|85 | 86|88 | 88|86 | 86|86 | 86|86 | 86|85 | 85|85 | 85 (84 | 83|85 | 86|88 {88 (87 |86 | 85

Minimum oo 81/ 81| 82(81] 80|81 | 81|82 | B1(82 | 84(87 | 86|84 | 83|83 | 8484 | 84|84 | 83 (83 (83 (82 (81|82 [ 83|86 | 86|85 |84 83
August

ulfi\;ximum.... 85| 84| 87|88} 88|88 89(89| 89/89 | 88|88 | 87(87 | 88|88 | 88|89 | 89|89 | 88|87 | 87|87 | 87|87 | 87|85 | 84 |84 |82 87
Minimum ....| 84/ 83| 84| 86| 87|86 87|88 | 88|87 | 86|86 | 85|86 | 85|86 | 86|86 | 87|87 [ 86|85 | 85|86 | 85|85 | 8583 |83 (82 |81 | 85
September

Mo ... | 81|80 80| 81| 81]82| 82|82 83|83 | 84|85 | 85|85 | 84|82 | 81]81 | 81|80 [ 79|78 | 76|76 | 76|77 | 77|78 |78 |78 |==| &1
Minimum ....| 80| 79| 79| 79| 79|80 80(80| 81}82 | 82{83 | 84|83 [ 80|80 | 80|79 | 79|78 | 78(76 | 75|75 | 75|75 | 76 77177 | == 79
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DIVERSIONS AND RETURN FLOWS AT AND BELOW IMPERIAL DAM--Continued
9-5255. YUMA MAIN CANAL BELOW COLORADO RIVER SIPHON, AT YUMA, ARIZ.

LOCATION.--At gaging station on Yuma Main Canal below Colorado River siphon on Arizona side of river, 3,5 miles downstream from siphon-drop powerplant, and
0.2 mile downstream from upper highway bridge over Colorado River at Yuma, Yuma County.
RECORDS AVAILABLE.~~Chemical analyses: September 1926 to September 1928, October 1942 to September 1964,
Water temperatures: May 1961 to September 1964.
EXTREMES, 1963-64.--Dissolved solids: Maximum, 856 ppm Sept. 1-30; mipimum, 798 ppm Mar. 1-31.
Hardness: Maximum, 364 ppm Jan. 1-31; minimum, 344 ppm Oct, 1~-31, Feb. 1-29.
Specific conductance: Maximum daily, 1 4380 micromhos Jan. 29; minimum daily, 1,130 micromhos Feb. 28, Apr. 20.
EXTREMES, 1943-64.--Dissolved solids: Ma.ximnn, 1,000 ppm Jan, 1-31, 1957; mininum 532 ppm Jan. 1-10, 1953
Hardness- Maximum, 520 ppm July 7, 1862; ninimm, 260 ppm Jan. 1-10 1953.
Specific conductance: Maximum dnily, 1,600 micromhos July 7, 1962; minimum daily, 795 micromhos Jan. 5, 1953.
REMARKS.--Values reported for sodium (Na) are determined by analysis and do not include potassium (K). Records of specific conductance of daily samples
available in district office at Tucson, Ariz.

Chemical analyses, in parts per million, water year October 1963 to September 1964

Dissolved solids Hardness

B (residue at 180°C) as CacO, | So- |%Pecifiy

Date Mean Cal- | Mag- Po- | car. |Car- Fluo-| Ni- | Bo- dium| g ot

of discharge ([Sitica| Iron | o | ne- | Sodium | tas-| poo” | bon- | Sulfate | Chloride Cal- ad- | o
charge cium bon. ride |trate | ron Tons Non- ance | pH

(S10,)| (Fe) sium | (Na) |sium ate | (SO,) (&) Parts Tons clum orp-
collection (cfs) (Ca) ate (F) |(Noy)| (B) per | car- BOTP"(micro-
(Mg) ®) |@co,)| (€09 per per Mag- tion
acre- bon- Imhos at
milion | oot day 1e- | ate |Tatio| a5ec)
sium
Oct. 1-31, 1963.,. 452 |15 0.01| 95 26 133 5.1| 166 316 122 0.5 1.1(0.17 830) 1,08 1010 344| 208 | 3.1| 1230(8.1
. 332 (14 .01| 96 28 138 5.0 172 324 128 .5 1.1 .16 844|1,12 757 356 215 (3.2 1270(8.1
238 |13 .00| 97 29 138 5.2 174 322 130 .4| 3.2] .17 848|1.13 545 360 218 3.2 1270(8.1
371 (13 .00| 97 30 134 5.5 174 321 130 .4} 2.6| .15 852{1.12 853 364| 222 [3,1] 1270(8.1
469 (17 .00 92 28 127 4.8 162 316 118 .4 1.4] .13 808|1.07 1020 344 | 211 |3.0| 1200(8.1
399 |16 .00 93 28 124 | 4.9 169 313 113 .4 1.6| .12 798 | 1.06 860 348 | 210 (2.9 1190(8.0
519 (15 .00 | 93 29 124 4.9| 165 320 116 .4(1.3] .13 818 (1.07 1150 350 | 215 | 2.9 | 1200(8.1
600 [14 .00 | 96 29 130 5.1| 168 329 123 .4 1.1 .13 842 | 1.10 1360 360 | 222 |3,0| 1240 8.1
525 |16 .01 | 97 27 128 5.1| 160 330 121 .6{1.2].21 847 [ 1.15 1200 354 ( 223 | 3.0| 1250 Ig.l
583 17 .01 | 96 28 129 5.2 | 163 326 117 «8 1,1 | .22 844 (1,09 1330 356 | 222 (3.0 1250 8.0
517 Q7 .01 | 92 30 131 5.4 | 161 326 120 .5|1.1.23 842 | 1,09 1180 352 | 220 |3,0| 1270 8.0
613 {17 .01 | 95 29 140 5.3 | 160 338 132 .5 (1.1 (.24 856 | 1.14 1420 358 | 227 | 3.2 | 1310 B.2
Weighted average 468 [16 0.01 | 95 28 131 5.1 165 324 122 0.5|1.4/0.18 836 | 1.14 1060 354 | 218]3.0| 1250 fB-1
Time-weighted :

average....... -~ [b 0.00 | 95 28 131 5.1 | 166 323 123 .5] 1.5 0.17 836 - - 354 | 218 3.0 1250 8.1
Tons per day.... - 20 0.01 [120 36 165 6.5 209 410 154 0.6 1.7 j0.22 - - - -~ wm [ .

Temperature (°F) of vater, water year October 18383 to September 1964 )

Day Aver-
1|12(3|4(516|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 far
October veea...| 82|82 | 82(83 f ==|=—| 79|78 | 78|78 | 79}~ - 75 73|74 [ 73|73 | ==|== | 73|74 | 75|78 | 73 |== |-~ |75 |74 |74 |73 =

November .....| 71|=~| ——|68 | 63|67 | 67|67 | ~=|~=| ==|67 | 66|66 | 66 [-= [ -=|64 [ 63161 | 59|59 | -——[-— | -—|58 |58 |-= |58 |-= |-=| ==
December .....| ==|59 | 58}58 | 56|55 | ~=~| == | —=|== | ==[53 | 52[-- [ ==[50 [ 50|5C | 54 {53 [ -=|-= 52|51 | -=|52 |49 |-= |=-=|53 |52 | --

Month

A0UALY. o vvvsn. | ==| 55 | 82| == | ==[50 | 4851 | 46]48 | —=[-~ | 46[46 | 45[45 | 46[-= | ==[50 | 49 (55 | 53|51 |-=|-= |48 |49 |50 |51 |51 | --
{:cbmuy 2| —=|--1{ 52|52 | 50|49 | 49|~ | =[50 | 52|52 | 53[-= | == |-~ | 50|49 [ 50|52 | -=|~~ | == {52 | 52|52 |53 [58 | == |-= [-=]| -~
March...onoeen.| ==| 54 | 53|52 | 54|55 [ —~|-- | 52|54 [ 56(56 | 57]{-~ | —~[58 | 58|63 | 60|60 | =~|~~ | 6058 |57 [57 |57 [-= |-~ |65 66| ==

April. 6863 | 61| - | --j62 | 59|61 | 65{66 | —~[--| 68|67 | 68|70 [ 68|~~ | =~ |64 | 65 |66 | 66 |66 | ~~ |-~ [65 |68 |70 [70 [~=| --
ay.. 70—~ | --|68 | .65} 63 | 63|64 | —=|-= | 69|72 | 75— | 76 |-= | == |75 [ 76|77 | 77|77 | == |-= | 77|76 | 704 |~ [ == |~= [==] ~--
June vevneeeni| 78|79 | 80|78 | 78{-- [ |76 | 73|72 | 75|75 | ~=|-= | 80|79 | 77(79 | 78|~ | ~~|78 |80 (80 |82 |83 |-~ |-- |-- |82 [-=] --

Julyeueeennes..| 82]82 | -—|82 | =-f82| 82|82 | 84|83 | -~|-- | 86|85 | 85|85 | 85|~ | ~— (86 | 85 |85 |85 |85 | -—|-- |86 |86 |86 [-- |85 | -r
August........| -=|~ 1 84|85 | 86|85 | 86|-- | ——(87 | 86 (87 | 85|87 | -~ |-= | 88|86 | 86 88 | == |-= -~ |85 |85 |85 |84 (84 |-=[-- |81 | --
September .....| 80|80 | 80|80 | -=|-—| --|84 | 85|85 | 84 |-~ | --|85 | 83{82 | 81|81 | ~= |-~ | 79|77 [ 75]76 | T6|-= | -=|78 |80 |77 |-=| ~-
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