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FOREWORD

It is requested that the reader note that the river basin designations ap
pearing on the* various charts and tables appearing in this publication represent
the nomenclature of the U. S. Geological Survey, which In some instances differs
from Texas Water Commission nomenclature. River basin designations of the Texas
Water Commission are shown on Plate 1.

The differences in the designations as included herein are shown below:

Texas Water Commission

Canadian River Basin

Sulphur River Basin

Brazos-Colorado Coastal Area

San Antonio River Basin

(Part of the) San Antonio-Nueces
Coastal Area

(Part of the) San Antonio-Nueces
Coastal Area

U. S. Geological Survey

Arkansas River Basin

(Part of the) Red River Basin

San Bernard River Basin

(Part of the) Guadalupe River Basin

Mission River Basin

Aransas River Basin
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CHEMICAL COMPOSITION OF

TEXAS SURFACE WATERS, 1960

INTRODUCTION

This report contains data on the chemical quality of the surface waters of
Texas in the water year 1960. Results are presented for chemical analyses of
water samples obtained daily from selected points throughout the State and also
the results for other samples obtained at various points during the period Octo
ber 1, 1959, to September 30, 1960.

All natural water contains dissolved mineral matter. Water in contact with
rocks and soils, even for only short periods of time, will dissolve some of the
mineral and organic substances. The chemical character of stream waters is de
pendent on several factors, such as type of soil and rock with which the water is
in contact, length of time of the contact, climatic conditions, and activities of
man. In Texas, the chemical composition of waters varies widely from stream to
stream and, often, from point to point on a particular stream.

The records of chemical analysis of surface waters in the report serve as a
basis for determining the suitability of the waters for industrial, agricultural,
and domestic uses insofar as such use is affected by the dissolved mineral matter
in the waters.

COOPERATION

This is the fifteenth in a series of annual reports covering surface waters
of Texas prepared by the U. S. Geological Survey in cooperation with the Texas
Water Commission (formerly the Texas Board of Water Engineers). In addition too
tthe annual reports, a compilation was issued providing data for the period 1938 to
1945. These reports may be obtained by writing to the Reports Division, Texas
Water Commission, Austin, Texas.

Other agencies cooperating in the collection of these data were the Brazos
River Authority, the Canadian River Municipal Water Authority, the Chambers-
Liberty Counties Navigation District, the cities of Dallas, Fort Worth, and
Wichita Falls, the Colorado River Municipal Water District, the Greenbelt Munici
pal and Industrial Water Association, the Lower Colorado River Authority, the
Lower Neches Valley Authority, the Red Bluff Water Power Control District, the
Sabine River Authority, the Tarrant County Water Control and Improvement District
No. 1, the Texas Electric Service Company, the U. S. Corps of Engineers, the West
Central Texas Municipal Water District, and the Wichita County Water Control and
Improvement Districts.

Analyses for the Red River near Gainesville were made by the Oklahoma City
office of the U. S. Geological Survey, in cooperation with the Oklahoma Water
Resources Board.



Records for 10 stations in the Rio Grande basin have been furnished by the
U. S. Department of Agriculture, in cooperation with the International Boundary
and Water Commission.

COLLECTION AND ANALYSIS OF SAMPLES

The samples for which data are given were collected from October 1, 1959, to
September 30, 1960. Descriptive statements are given for each sampling station
for which a regular series of chemical analyses have been made. These statements
give location of the stream sampling station, drainage area of the stream above
the station, length of time for which records are available, extremes of dissolved
solids, hardness, specific conductance, and water temperature, and other pertinent
data. Records of discharge of the stream at or near the sampling point for the
sampling period are included in most tables of analyses.

Texas Water Commission-U. S. Geological Survey
Sampling Program

During the period covered by this report samples were collected daily at 41
points on Texas streams and twice weekly at four sampling points in Trinity Bay
near the mouth of the Trinity River. Samples were collected twice monthly at
five points in a small area on Salt Croton and Haystack Creeks near Aspermont.
In addition to the data on chemical quality included in this report, temperature
data for streams at 32 of the sampling stations and sediment data for one of the
sampling stations are available in the files of the U. S. Geological Survey, Aus
tin, Texas. Records of chemical quality of streams at 53 additional sampling
points for varying lengths of time have been published in previous reports of this
series. The locations of the active and inactive stations are shown on the accom
panying map, Plate 1, and the periods of operation of all the stations are shown
on the bar graph (Figure 3). The five sampling points on Salt Croton and Haystack
Creeks are indicated as a single location (43) on the map.

Water samples were usually obtained daily at or near a Geological Survey
stream-gaging station. Specific conductance was determined on all samples. Com
posite samples were usually made for 10-day periods by using equal volumes of
successive samples having similar conductances. For some streams that are sub
ject to sudden and large changes in chemical composition or concentration, samples
x^ere composited for shorter periods on the basis of the concentration of the daily
samples. At several sampling stations where changes in chemical composition occur
gradually, daily samples for an entire month were composited.

International Boundary and Water Commission-U. S. Department of
Agriculture Sampling Program

This report includes chemical quality records for 10 stations in the Rio
Grande basin where samples were collected by the International Boundary and Water
Commission and analyses made by the U. S. Department of Agriculture, Agricultural
Research Service, U. S. Salinity Laboratory, Riverside, California. At 3 of the
stations, samples were collected daily; at the others, from 2 to 31 samples were
collected each month. A single monthly composite sample was made for analysis by
taking from each individual sample an amount of water proportional to the volume
of river flow represented by the sample. Results of these analyses are also pub
lished in equivalents per million in Water Bulletin Number 30 of the International
Boundary and Water Commission, together with streamflow and related data.
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EXPRESSION OF RESULTS

The chemical constituents given in the tables of analyses are reported in
parts per million. A part per million is a unit weight of a constituent in a
million unit weights of water. Values for other characteristics are given in
appropriate units.

Mena discharge is reported in cfs (cubic feet per second). A cubic foot per
second is the rate of discharge of a stream whose channel is 1 square foot in
cross-sectional area and whose average velocity is 1 foot per second.

Dissolved solids are reported in tons per day, tons per acre-foot, and parts
per million. Values reported for dissolved solids less than 1,000 ppm (parts per
million) are residues on evaporation and for mo.re than 1,000 ppm are sums of de
termined constituents unless noted otherwise. In obtaining the sum, the bicar
bonate is calculated as carbonate by dividing by 2.03.

For those analyses in which a calculated value as sodium is shown for sodium
and potassium, this value, in equivalents per million, was used in computing the
percent sodium and sodium-adsorption ratio. For those analyses in which a deter
mined value for sodium is reported separately, this value is used in computing
the percent sodium and sodium-adsorption ratio.

Sodium-adsorption ratio (SAR) is used to express the relative activity of
sodium ions in exchange reactions with the soil.

SAR = Na+
Ca'^ + Mg4"*""

where the concentrations of the constituents are expressed in equivalents per
million. Waters are divided into four classes with respect to sodium hazard de
pending upon the SAR value and the specific conductance. At a conductance of 100
micromhos per centimeter the dividing points are at SAR values of 10, 18, and 26,
but at 5,000 micromhos the corresponding dividing points are at SAR values of
approximately 2.5, 6.5, and 11.

Specific conductance, a measure of a water's ability to conduct an electric
current, is reported in micromhos per centimeter at 25°C.

A water having a pH of 7.0 is considered to be neutral; less than 7.0 in
creasingly acidic; and greater than 7.0 increasingly alkaline.

Sodium and potassium are reported as sodium unless listed separately in the
tables.

Hardness due to calcium and magnesium and noncarbonate hardness are reported
as calcium carbonate (CaCO ).

The weighted averages of analyses are reported for daily sampling stations
for which discharge records are available. The weighted-average analysis repre
sents the approximate composition of water that would be found in a reservoir con
taining all the water passing a given station during the year, after thorough mix
ing in the reservoir.

- 3 -



The samples were analyzed according to methods used by the U. S. Geological

Survey.!/

SURFACE-WATER RUNOFF AND CHEMICAL-QUALITY CONDITIONS

Rainfall and surface-water runoff were deficient over much of Texas during
the 1960 water year, but in the Arkansas River basin and the coastal areas drained
by the lower Brazos, lower Colorado, and Guadalupe Rivers, runoff was excessive.
Drought conditions were most severe in West Texas. Mean discharges for selected
stations for the 1959 and 1960 water years, as well as for the period of record,
are shown in Figure 1. On many streams changes in dissolved-solids concentration
are closely related to the rate of discharge, and low flows are likely to be con
siderably more mineralized than are flood flows in the same stream. However, for
streams whose discharge is controlled by reservoirs, the chemical composition of
the water may remain relatively constant despite large fluctuations in discharge.
Streams that are subject to pollution by oil fields or other sources of salts may
show marked increases in dissolved solids at times when moderate storm runoff

flushes oil-field wastes or salt residues from evaporation of water into the
streams.

In Table 1 are listed the mean discharge and maximum, minimum and weighted-
average concentrations of dissolved solids for the 1960 water year for those
stations operated under the Texas Water Commission-U. S. Geological Survey sam
pling program.

Arkansas River Basin

Rainfall in the Arkansas River basin in Texas was well above normal during
the 1960 water year and runoff of the Canadian River near Amarillo was three
times as great as the 1959 runoff and 120 percent of the 23-year average. Defi
cient rainfall was recorded in only two months during the water year, November
and May, whereas rainfall during December and June was the greatest of record for
those months. Also, from July 5 through July 8, the longest period of continuous
rain in the history of Amarillo was recorded. Excessive runoff occurred in the
Canadian River near Amarillo during 7 months of the year, ranging from 105 per
cent of the average for August to 641 percent of the average for December.

The increase in runoff was accompanied by a decrease in the weighted-average
of dissolved-solids concentrations from 649 ppm in the 1959 water year to 548 ppm
in 1960. During the 10 years of chemical-quality record, water of better quality-
was available only during the 1958 water year, x^hen the weighted average of
dissolved-solids concentrations was 527 ppm.

Extremely low flow is maintained by drainage of sewage effluent down East
Amarillo Creek from the Amarillo sewage disposal plant, and analyses often show
nitrate concentrations in excess of 50 ppm. During the 1960 water year, however,
the weighted average of nitrate concentrations was 7.3 ppm.

1/Rainwater, F. H., and Thatcher, L. L.. 1960, Methods of collection and analy
sis of water samples: U. S. Geological Survey Water-Supply Paper 1454.
American Public Health Association and others, 1955, Standard methods for the
examination of water, sewage and industrial wastes.
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Canadian River near Amarillo
23 years of record

Red River near Gainesville

24 years of record

Sabine River near Ruliff

36 years of record

Neches River at Evadale

41 years of record

Trinity River near Rosser
23 years of record

Trinity River at Romayor
36 years of record

irazos River at Richmond

40 years of record

Colorado River near San Saba

42 years of record

Colorado River at Wharton

27 years of record

Guadalupe River at Victoria
25 years of record

Nueces River near Mathis

21 years of record

Pecos River near Orla

23 years of record

Rio Grande at Laredo

36 years of record

Jrazos River at Possum Kingdom Dam ^'^
36 years of record

2,000

MEAN DISCHARGE, IN CUBIC FEET PER SECOND

6,000 8,000 10,000

Figure 1.—Mean discharge at selected stations for the 1959 and 1960 water years and for the period of record
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Table I.-Mean discharge and maximum, minimum, and weighted-average concentrations
of dissolved solids for the 1960 water year for stations operated under
the Texas Water Commission - U. S. Geological Survey sampling program

Mean

discharge
(cfs)

Dissolved solids (ppm)

Sampling station
Maximum Minimum

ARKANSAS RIVER BASIN
Canadian River near Amarillo

RED RIVER BASIN
Salt Fork Red River near Hedley
Little Wichita River near Henrietta
Little Wichita River near Ringgold
Red River near Gainesville
Red River at Denison Dam near Denison
South Sulphur River near Cooper

SABINE RIVER BASIN
Sabine River near Tatum

Sabine River near Ruliff

NECHES RIVER BASIN

Neches River near Alto (a)
Angelina River near Lufkln
Neches River at Evadale

TRINITY RIVER BASIN
Trinity River near Rosser
Richland Creek near Fairfield
Trinity River at Romayor
Trinity River near Moss Bluff
Old River near Cove

Trinity River at Anahuac
Trinity Bay near Anahuac

BRAZOS RIVER BASIN
Double Mountain Fork Brazos River near Aspermont
Croton Creek near Jayton
Salt Croton Creek near Aspermont
Salt Fork Brazos River near Aspermont
Brazos River at Seymour
Hubbard Creek near Breckenridge
Salt Creek near Newcastle (b)
Brazos River at Possum Kingdom Dam near Graford
Brazos River at Whitney Dam near Whitney
Little River at Cameron (c)
Navasota River near Bryan
Brazos River at Richmond

COLORADO RIVER BASIN

Colorado River near Ira
Colorado River at Colorado City
Beals Creek near Westbrook
Colorado River near Silver
Colorado River near San Saba
Colorado River at Austin
Colorado River at Wharton

LAVACA RIVER BASIN
Navidad River near Ganado

GUADALUPE RIVER BASIN
Guadalupe River at Victoria
San Antonio River at Goliad

NUECES RIVER BASIN
Nueces River near Mathis

RIO GRANDE BASIN

Pecos River below Red Bluff Dam near Orlt
Pecos River near Girvin

(d)

564

62.7

108

2,916
5,203

339

2,527
6,545

1,194
984

4,728

2,150

6,621

2,210

1,090
4,120
4,440
4,760
1,160
1,120

513

217

198

254

172

653

6,500
719

604

822

149 6,350

12.3 --

4.02 --

80.2 83,900

279 14,000

83.0 5,350

36.4 1,700

749 2,220

1,882 831

2,139 607

532 1,130

8,869 694

2.47 67,600

11.8 28,500

33.7 14,900

50.8 11,100

1,252 1,300

3,520 286

4,576 279

798

1,764
429

602

e62 .1

24.5

480

404

726

354

12,600

a Station operation began Oct. 27, 1959.
b Station operation discontinued Feb. 16, 1960.
c Station operation began Oct. 29, 1959.
d Station operation began Oct. 26, 1959.
e Discharge values adjusted to exclude inflow from Salt (Scrcwbean) Draw which enters

Pecos River between sampling point and gaging station.
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395

270

110

47

217

900

85

96

72

90

56
72

133

178

94

125

145

674

1,240
1,260

142

82

1,240
589

130

100

155

592

453

155

253

136

199

114

63

167

156

224

6 ,480

Weighted
average

548

270

180

1,660
1,020

143

170

117

122

103

112

286

259

977

5,660
2,510

330

140

1,400
705

311

248

331

3,930
2,570

585

1,000
316

246

231

128

288

460

288

7,710



Red River Basin

Streamflow in the Red River basin in Texas during the 1960 water year was
generally deficient, although greater than in 1959. At the Gainesville station,
just upstream from Lake Texoma, streamflow in the 1960 water year was almost
twice that for the previous year, and about 90 percent of the 24-year average.
The weighted average of dissolved-solids concentrations, however, increased
slightly from 1,640 ppm in 1959 to 1,660 ppm in 1960. The average concentration
was exceeded during 80 percent of the year.

At Denison Dam, just below Lake Texoma, discharge of the Red River for 1960
was almost equal to the 37-year average and more than twice that for the 1959
water year. The quality of the water released from Lake Texoma, although always
better than that upstream, was only slightly better than for the previous year.
The dissolved-solids concentrations ranged from 900 ppm to 1,160 ppm, with a
weighted average of 1,020 ppm.

At the Cooper station, the South Sulphur River had water of good quality,
with a weighted average of dissolved-solids concentrations of 143 ppm. Stream-
flow at this station was about 370 percent of that for the 1959 water year and
89 percent of the 18-year record.

Sabine River Basin

The Sabine River basin drains an area of high rainfall in East Texas and
Western Louisiana, and runoff was excessive for the first half of the 1960 water
year. Thunderstorm activity caused moderate to locally heavy flooding of the
upper Sabine River during December and January. By February, soil moisture had
increased to the point that even moderate rains produced runoff, and the lower
Sabine River was bank-full for the month, but no flooding occurred. In March,
streamfloiv- receded gradually and was about average or deficient for the rest of
the water year.

The water of the basin is almost always low in dissolved solids, although
often high in organic color and turbidity. At the Tatum station, where stream-
flow for 1960 was 150 percent of that for 1959, the weighted average of dissolved-
solids concentrations was 170 ppm, somewhat better than the 188 ppm of 1959. At
the downstream station near Ruliff, streamflow was slightly less than in 1959 and
the weighted average of dissolved-solids concentrations increased from 109 ppm in
1959 to 117 ppm in 1960. A duration curve for the Sabine River near Ruliff shows
the percentage of time during which specified concentrations of dissolved solids
were equaled or exceeded during the 1960 water year. (See Figure 2.) The curve
shows that 200 ppm dissolved solids was exceeded about 10 percent of the time.

Neches River Basin

The Neches River also drains an area of high rainfall, and the rainfall and
streamflow pattern for the 1960 water year was similar to that of the Sabine
River. Heavy rains in mid-December produced sharp rises in the entire Neches
River basin; flash flooding closed highways in the upper basin. Streamflow re
mained excessive through March and receded through the remainder of the water
year.

A new sampling station on the Neches River near Alto was established in
October, 1959. Dissolved-solids concentrations ranged from 90 ppm to 198 ppm,

- 7 -
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with a weighted average of 122 ppm. The water in the Neches River basin is usu
ally of good quality except where polluted by oil-field or other industrial
wastes. Downstream, at the station on the Angelina River near Lufkin, stream-
flow was only 78 percent of the 32-year average. The weighted average of
dissolved-solids concentrations was 103 ppm. At the station at Evadale, stream-
flow was less than that for the previous year and the weighted average of
dissolved-solids concentrations increased from 89 ppm in 1959 to 112 ppm in 1960.
The dissolved-solids concentrations ranged from a minimum of 72 ppm to a maximum
of 172 ppm. A duration curve for the Neches River at Evadale is given in Figure
2 and shows the percentage of time during which specified concentrations of dis
solved solids were equaled or exceeded during the 1960 water year.

Trinity River Basin

Streamflow in the Trinity River basin in 1960, although greater than in 1959,
was less than the long-term average. Normally, streamflow in the upper Trinity
River basin is controlled by reservoirs located above Fort Worth and Dallas.
Heavy rains in the area the first of October and the middle of December, along
with subsequent floodwater releases from these reservoirs, kept streamflow in the
basin well above normal for the first half of the 1960 water year. Streamflow
in the last half of the year was generally below normal.

The cities of Fort Worth and Dallas divert considerable water for municipal
supply, of which about 60 percent is returned as sewage effluent. Analyses of
samples from the Trinity River near Rosser show the effects of this sewage efflu
ent. Low-flow samples in past years have shown nitrate concentrations in excess
of 100 ppm, but in the 1960 water year, nitrate concentrations ranged only from
4.0 ppm to 29 ppm, with a weighted average of 7.8 ppm. Dissolved-solids concen
trations ranged from 133 ppm to 653 ppm and the weighted average was 286 ppm.

Average discharge at Romayor during the 1960 water year was 6,621 cfs, as
compared with the 1959 average of 4,909 cfs and the 36-year average of 7,367 cfs.
The minimum dissolved-solids concentration was 94 ppm, the maximum was 719 ppm,
and the weighted average was 259 ppm. A duration curve for the station, showing
the percentage of time during which specified concentrations of dissolved solids
were equaled or exceeded during the 1960 water year, is given in Figure 2.

Brazos River Basin

The Brazos River basin is one of contrasts. In the upper basin, rainfall is
usually light, and minor tributaries, principally to the Salt Fork Brazos River,
contribute water containing large concentrations of dissolved solids. In the
lower basin, rainfall is heavier and flood flows may be very low in dissolved
solids. In the 1960 water year, streamflow was deficient at all stations above
Possum Kingdom Reservoir, and excessive at all stations in the lower basin.

At the station on the Double Mountain Fork Brazos River near Aspermont,
streamflow for the 1960 water year was only 84 percent of the 31-year average,
and more than 60 percent of the year's total occurred in a 4-day period in July.
Dissolved-solids concentrations exceeded the weighted average of 977 ppm for 351
days of the water year, but the flow was great enough and quality of the water
good enough on the 15 remaining days to bring about this lower weighted average.
At the Salt Fork Brazos River station near Aspermont, streamflow was only 53 per
cent of the long-term average and the weighted average of dissolved-solids con
centrations was 5,660 ppm, as compared with 5,020 ppm in the 1959 water year.

- 9 -



Below the junction of the Double Mountain and Salt Forks, at the station on
the Brazos River at Seymour the weighted average of dissolved-solids concentra
tions was 2,510 ppm; and at the station on Hubbard' Creek near Breckenridge the
weighted average was 330 ppm. Inflow to Possum Kingdom Reservoir was below nor
mal for the year, and the dissolved-solids concentrations of the water released
from the reservoir exceeded 1,000 ppm for the entire year, ranging from 1,240 ppm
to 2,220 ppm. The weighted average was 1,400 ppm.

Water stored in Whitney Reservoir is generally of better quality than that
stored in Possum Kingdom Reservoir because the intervening drainage area does not
have sources of highly saline water as does the Brazos River above Possum Kingdom
Reservoir. During 1960 above-normal runoff occurred between the two reservoirs
due to heavy local rains. Dissolved-solids concentrations of water released from
Whitney Reservoir ranged from a minimum of 589 ppm to a maximum of 831 ppm. The
weighted average decreased from 893 ppm in 1959 to 705 ppm in 1960.

A new sampling station on the Little River at Cameron was placed in opera
tion in October, 1959. Dissolved-solids concentrations for the station ranged
from 130 ppm to 607 ppm.

Water discharge of the Brazos River at Richmond for the 1960 water year was
above average for the 40-year period of record and about twice the 1959 average.
Flood flows occurred in several months during the year; the peak discharge of
60,300 cfs occurred on October 9. The weighted average of dissolved-solids con
centrations was 331 ppm. A duration curve for the station, showing the percen
tage of time during which specified concentrations of dissolved solids were
equaled or exceeded during the 1960 xv-ater year, is given in Figure 2.

Colorado River Basin

Streamflow for the 1960 water year was deficient in the upper Colorado River
basin and excessive in the lower basin. At the two upstream sampling stations on
the Colorado River near Ira and at Colorado City, the water is saline much of the
time due to inflow from salt-spring areas and from oil-field wastes, but flood
flows may be of good quality. At both stations, over half the total flow occurred
on the 4 days, July 5-8, with the year's minimum dissolved-solids concentrations
occurring on these days. Near Ira, the weighted average of dissolved-solids con
centrations was 3,930 ppm, a figure which was exceeded about 95 percent of the
year; at Colorado City, the weighted average was 2,570 ppm which x^as also exceeded
about 95 percent of the year.

Beals Creek is less mineralized than the Colorado River upstream, and at the
Westbrook station the dissolved-solids concentrations ranged from 155 ppm to
14,900 ppm with a weighted average of 585 ppm. Downstream from Beals Creek, on
the Colorado River near Silver, streamflow for the 1960 water year x^as almost 50
percent greater than for 1959, and the weighted average of dissolved-solids con
centrations decreased from 1,270 ppm in 1959 to 1,000 ppm in 1960.

The station on the Colorado River near San Saba measures inflow to Lake
Buchanan, uppermost of six Highland Lakes. During 13 years of chemical-quality
records, the weighted averages of dissolved-solids concentrations have ranged
from 184 ppm to 380 ppm. For 1960, the xveighted average was 316 ppm.

The station at Austin measures the chemical quality of water that has been
thoroughly mixed by passage through the six Highland Lakes, and only gradual
changes in composition occur. Although water discharge during the 1960 water year
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was more than twice that for the previous year and 139 percent of the 62-year
average, the x-zeighted average of dissolved-solids concentrations was 246 ppm
only slightly better than the 249 ppm of 1959.

Streamflow below Austin is largely maintained by releases from the Highland
Lakes and because inflow from tributary streams is of about the same quality as
that released from the lakes, there is little significant change in the chemical
composition of the lower Colorado River. At Wharton, the dissolved-solids con
centrations ranged from a minimum of 114 ppm to a maximum of 279 ppm with a
weighted average of 231 ppm.

Lavaca River Basin

A new sampling station, Navidad River near Ganado, was placed in operation
in October 1959 to provide information on the quality of water available for
storage in a proposed reservoir near Ganado. Streamflow for the 1960 water year
was 174 percent of the 21-year period of streamflow record. This was largely due
to a tropical disturbance x^hich began on June 24 and caused flooding in the entire
coastal area from Corpus Christi to Houston. Dissolved-solids concentrations
ranged "from a minimum of 63 ppm to a maximum of 480 ppm, with a x^eighted average
of 128 ppm.

Guadalupe River Basin

The Guadalupe River heads in the Edwards Plateau and flows southeasterly
across the Balcones fault zone. A relatively high base flow is maintained by
natural springs in the drainage area. Streamflow of the Guadalupe River at Vic
toria for the 1960 water year was excessive, mainly due to heavy local rains in
October and August and the tropical storm, beginning on June 24, xv-hich caused
serious local flooding in all coastal counties from Harris to Refugio. The
weighted average of dissolved-solids concentrations decreased from 303 ppm in
1959 to 288 ppm in 1960.

The effects of the June storm on the San Antonio River were not as pronounced
and streamflow for the. station at Goliad x^as only 82 percent of the 25-year aver
age. Dissolved-solids concentrations ranged from a minimum of 156 ppm to a maxi
mum of 726 ppm. The weighted average was 460 ppm.

Nueces River Basin

The sampling station, Nueces River near Mathis, measures the quality of the
water released from Lake Corpus Christi. Storage in the reservoir was above
spillway level at the end of October 1959 but steadily decreased during the next
8 months until in May 1960 there was only 90 percent of capacity. Summer rains
caused the lake to spill for the months of June, July, and August. At the end of
the x^ater year, storage was at 182,600 acre-feet, or 98 percent of capacity.

Past records indicate that considerable variation in chemical quality occurs
at upstream points in the Nueces basin, but mixing of flood flox^s in the lake
results in water that is alxvays of good quality. The weighted averages for the
thirteen years of chemical-quality record have ranged from 208 ppm to 343 ppm.
The weighted average for the 1960 water year was 288 ppm.
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Rio Grande Basin

Rainfall and streamflow in the Rio Grande basin were deficient during the
1960 water year. Discharge of the Pecos River below Red Bluff Dam near Orla was
only about 29 percent of the 23-year average. Storage in Red Bluff Reservoir,
however, increased from 63,150 acre-feet to 85,400 acre-feet, although the stored
x,ater was more saline than during 1959. The minimum dissolved-solids concentra
tion for the 1960 water year was greater than the maximum concentration ior U^y.
The weighted average was 7,710 ppm.

Dissolved-solids concentrations were generally higher at all stations in the
lower Rio Grande basin. The range in dissolved-solids concentrations of the out
flow from Falcon Reservoir was from 347 ppm to 510 ppm in the 1959 water year and
from 503 ppm to 596 ppm in the 1960 water year.
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TABLES OF ANALYSES

On the following pages, the number preceding a station name is permanently
assigned to the station by the U. S. Geological Survey and identifies the station
in the national netx^ork.

The heading "Chemical analyses, in parts per million, water year October 1959
to September 1960" has been used throughout the following tables. These tables
have been prepared by the U. S. Geological Survey, utilizing prepared forms with
this heading appearing thereon.

The reader's attention is called to the fact that certain columns of these
tables contain values that are not given in parts per million. A listing of
these excepted columns follows:

Date of collection

Mean discharge (cfs)

Dissolved solids - Tons per acre-foot

Dissolved solids - Tons per day

Percent sodium

Sodium-adsorption ratio

Specific Conductance (micromhos at 25°C)

PH

Density at 20°C
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LOCATION.--At gaging station at bridge on State Highway 148, 1.5
DRAINAGE AREA. —I ,037 square miles.
RECORDS AVA1LA3LE.--Chemical analyses: December 1952 to January 1956. March 1959 to September 1960.

Water temperatures: December 1952 to January 1956, March 1959 to September 1960.
EXTREMES, 1959-60.--Dissolved solids: Maximum, 4,120 ppra June 2; minimum, 110 ppm Mar. 26.

Hardness: Maximum, 1,060 ppm June 2; minimum, 49 ppm Oct. 4-7.
Specific conductance: Maximum daily, 7,520 micromhos June 2; minimum daily, 177 micromhos Mar. 26.

EXTREMES, 1952-56, 1959-60.—Dissolved solids: Maximum, 4,120 ppm June 2, 1960; minimum, 57 ppm Mar. 19, 1955.
Hardness: Maximum, 1,060 ppm June 2, I960; minimum, 25 ppm Feb. 20, 1955.
Specific conductance: Maximum daily, 7,520 micromhos June 2, 1960; minimum daily, 81

REMARKS.--Records of specific conductance of daily sampli
Water-Supply Paper 1711.

Bile

RED RIVER BASIN—Conti

3150. LITTLE WICHITA RIVER NEAR HENRIETTA, TEX.

thwest of Henrietta, Clay County, and 4 miles upstrc Turkey Creek.

Liable ;t offi

icromhos Oct. 24, 1953.
t Austin, Tex. Records of discharge 59 to September I960 gi

Date of coilectii

Oct.

Oct

Dec

1-2, 1939

3, 4 (12m-12 p.m.)
4 (12 p.m.-12m).

10-15-

16-31-

12-30

1-1 =

Dec. 16 -
Dec. 17

Dec. 18-31

Jan. L-7, 1960-
Jan. 8-12, 16—
Jan. 13-14

Jan. 15

Jan. 17-31

Feb. 1-2 ---

Feb. 3

Feb. 4-7

Feb. 8-20 -
Feb. 21-29

Mar. 1-12
Mar. 13-24

Mar. 25

Mar. 26

Mar. 27-29

Mar. 30 -

Mar. 31, Apr. 1-14

Apr. 15-30 -
May 1-20
May 21, 29-31, June 1-
May 22-24, 27-28
May 25-26—-

Residue

Include days

Mean

dis-

(cfs)

1,780
40.9

b .94

b3.78

164

24.3

b .53

b2.07

288

696

137

24.0

75.5

114

115

14.0

.35

330

910

13.3

.39

b .13

0

104

245
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LO.O

b .91
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12.7

Silica

(SiO,)
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9.6

130°C.

i 0.05 c

(Fe)

Cal-
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Mag-

(Mg)

4.8

3.4

5.2

7.1

37 9.7

26 6.9

28 7.6
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110
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So
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199
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RED RIVER BASIN—Continued

3154. LITTLE WICHITA RIVER NEAR RINGGOLD, TEX.

LOCATION.—At gaging station at bridge on County Road (abandoned) 2 miles downstream from East Fork Little Wichita River, about
11.5 miles upstream from mouth.

DRAINAGE AREA.—1,350 square miles, approximately.
RECORDS AVAILABLE.--Chemical analyses: March 1959 to September 1960.
EXTREMES, 1959-60.--Dissolved solids: Maximum, 4,440 ppm June 3; minimum, 47 ppm Oct. 3-4.

Hardness: Maximum, 1,150 ppm June 3; minimum, 22 ppm Dec. 16-18, Feb. 3.
Specific conductance: Maximum daily, 7,860 micromhos June 3; minimum daily, 64 micromhos Oct. 3.

EXTREMES, March 1959-September I960.—Dissolved solids: Maximum, 4,440 ppm June 3, 1960; minimum, 38 ppm Sept. 4, 1959.
Hardness: Maximum, 1,150 ppm June 3, I960; minimum, 19 ppm Sept. 4, 1959.
Specific conductance: Maximum daily, 7,860 micromhos June 3, 1960; minimum daily, 60 micromhos Sept. 4, 1959.

REMARKS-.—Records of specific conductance of daily samples available in district office at Austin, Tex. Records of discharge :
Water-Supply Paper 1711.

it of Ringgold, Montague County, and about

ater year October 1959 to September 1960 gi

alyse October 1959 to September I960

Date of collectii

Oct.

Oct.

1-2, 1959

5-10

U-20

Oct. 21-31

Nov. 1-6 -

Nov. 7

Nov. 8-17

Nov. 18-30

Dec. 1-13

Dec. 14-15, 19-28
Dec. 16-18--

Dec. 29-30

Dec. 31

Jan. 1-5, 7-11, 17-19,
1960—

Jan. 6, 12-15
Jan. 16

Jan. 20-31, Feb. 1-2—

Feb. 3—
Feb. 4 -

Feb. 5-13

Feb. 14-21
Feb. 22-29—

Mar. 1-10—

Mar. Ll-20
Mar. 21-24—

Mar. 25-31, Apr. 1-3—

Apr. 4-13—
Apr. 14-27-
Apr. 28
Apr. 29-30-
May 1-5
May 6-19
May 20-21 —
May 22
May 23-26—
May 27-29—
May 30-31 —

Residue on evaporat
Includes days of le

Mean

dis

charge
(cfs)

3.20

1,366
2,770

23.8

1.39

67.5

118

8.6

.63

.20

190

1,401
17.0

12.0

50.4

374

110

11.1

390
1,530

512

7.1'
3.32

2.86

1.63

.70

95.4

1.51
2.34

Silica

(SiO:)

9.4

8.0

9.4

Iron

(Fe)
(Ca)

Mag-

(Mg)

8.1

2.9

3.5
7.4

10

9.1

9.4

48 14

59 18

24 8

45 15

37 13

150 50

73 25

40 16

114 35

128 43

So

dium

(Na)

Po-

tas-

(K)

6.3

23

35

39
37

I"
70

101
147

191

143

bonate

(HCO,)

33

53

105
156

123

98
116

139

164

230
289

366

318

98

76 193

79 255

33 113

69 152

53 147

567 121

272 132

155 128

317 124

636 90

422 84

Sul

fate

(SO.)

7.0

6.2

8.6

9.6

7.8

3.0

Chlo

ride

(CI)

168

5.0

120

108

7.0

375

134

308

166

114

158

250

300

215

112

111

36

120

82

1,180
525

265

700

1,260
300

Fluo

ride

(F)

Ni-

trate

(NO,)

1.5
1.0

1.5

1.2

.5

1.0

2.0

1.0

2.0

2.5

2.5

1.2

3.0

2.8

2.8

3.0

1.5

2.2

(B)

Dissolved solids

(calculated)

per

mil

lion

a246

a228

a334

a346

a342

241

52

738

300

182

223

349

483

a754

a878

a695

252

a408

a442

187

362

a317

2,060
996

a615

1,260
2,160
1,410

Tons

per

.33

.07

.41

.25

.30

.47

.66

1.03

1.19

.95

.34

.55

.60

.25

.49

1.35

.84

2.94

1.92

day

3.15

173

845

12.7

.92

41.6

7.82

40.8

184

12.5

56.9

S.73
..33

L.31

64.9

1.66

2.79

6.56

4.11

.99

9.62

4.98

19.9
70.4

134

Hardness

asCoCO,

101

23

44

90

128

110

232

121

130

254

139

196

164

90

156

210

308

352

296

101

178

221

93

174

285

166
428

504

313

Non-

carbon

450

177

51

327

430

244

Per-

cent

So

dium

adsorp
tion

ratio

4.1

.6

1.5

1.5

1.5

2.2

2.6

2.5

2.1

2.2

2.5

3.0

3.6

51 3.6

50 2.2

48 2.5

44 2.3

44 1.5

46 2.3

44 1.9

58 10

67 7.0

67 5.2

62 5.7

73 12

75 10

Specific
conduct-

mhos at

25" C)

700

72

195
341

430

602

464

1,450
734

340

1,140
786

72

271

419

649

891

1,270
1.470

1,210

7.8

7-0

7.4

8.2

682 7.4

539 7.3
3,910 5.9

1,900 7.5

1,090 7.6

2,390 7.3

4,000 7.0

2,560 7.1



NO

Dateofcollect!

June1-2,1960

June4-8
June9-11

June12-13
June14

June15
June16-30

July1-5
July6-7
July8—

12-15

July9-10,16-17
July13-19,21-22
July20,23-23
July29-31
Aug.1-31
Sept.1-30

Weightedavt

charge
(cfs)

54.0

133

30.7

49.0

18.5
98.0

123

b3.29

b2.08
45.7

141

62.8
41.2

11.6

.17

0

b!9.5

Silica

(SiO:)

6.4

9.4

Residueonevaporationat130*C.
Includesdaysoflessthan0.05c

Iron

(Fe)

Cal-

(Ca)

68

302

50

35

52

31

8.5

(Mg)

2.6

6.1
6.7

2.9

6.1

REDRIVERBASIN—Continued

3154.LITTLEWICHITARIVERNEARRINGGOLD,TEX.—Continued

dium

(Na)

Po-

tas-

1,260

206

HI

196

126

S.

47

81
30

35

40

106

perrailHo

bonate

(HCO,)

60

104

126

40
70

80

63
94

123

108

Sul

fate

(SO.)

5.4

7.8

8.0
5.4

5.8

4.0

S.6

yearOctober1959toSeptember1960-Continued

Chlo

ride

(CI)

585

140

358

228

7.0

77

134

39

50
55

178

Fluo

ride

(F)

Ni

trate

(NO,)

3.0

2.0

3.0

1.2

2.2

2.5

2.8

2.5

2.8

2.8

2.2

Bo-

(B)

Dissolvedsolids

(calculated)

Parts

per

mil-

1,110
4,440

a790

a446

186

578

a775

452
62

204

a336
135

178

207

402

180

Tons

per

foot

1.51
6.04

1.07

.61

.25

.79

1.05

.61

.08

.28

.46

.18

Tons

per

1,590

65.5

59.0

61.8

5.13

4.35

55.8

23.6

34.6
37.4

4.23

econddischarge.

Hardness
asCaCO,

1,150
186

132

195

118

Non-

carbon-

182

1,100
102
29

167

46

14

Per-

cent
adsorp

tion

6.6

4.2

2.3

5.2

5.0

.7

2.4

3.7

1.9

1.7

Specific
conduct-

mhosat

25-C)

2,110
7.860
1,390

790

2,010
650

330

1,110

1,360

334

393
770

PH

7.1

6.8

7.5

7.5

7.6

7.3

6.9
6.7

7.2

7.1

7.2
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RED RIVER BASIN—Co

3160. RED RIVER NEAR GAINESVILLE, TEX.

LOCATION.--Ac gaging station at bridge on «. S. Highway 77, a quarter of a mile downstreai
north of Gainesville, Cooke County, and at mile 791.5.

DRAINAGE AREA.--30,782 square miles, of which 5,936 square miles Is probably noncontributing.
RECORDS AVAILABLE.--Chemical analyses: May 1944 to April 1946, October 1952 to September I960.

Water temperatures: October 1952 to September 1960.
EXTREMES, 1959-60.--Dissolved solids: Maximum, 4,760 ppm July 1-8; minimum, 217 ppm Oct. 4.

Hardness: Maximum, 1,240 ppm July 1-8; minimum, 116 ppm Oct. 4.
Specific conductance: Maximum daily, 7,810 micromhos Sept. 2; minimum daily, 362 micromhos Oct. 4.
Water temperatures: Maximum, 86°F on several days during July and August; minimum, 33°F on several days during November, January, and March.

EXTREMES, 1944-46, 1952-60.--Dissolved solids: Maximum, 6,480 ppm Apr. 11, 1953; minimum, 115 ppm Nov. 4, 1957.
Hardness: Maximum, 1,510 ppm Apr. 11, 1953; minimum, 83 ppm Nov. 4, 1957.
Specific conductance: Maximum daily, 9,390 micromhos Apr. 11, 1953; minimum daily, 176 micromhos Nov. 4, 1957.
Water temperatures (1952-60): Maximum, 95°F July 13, 1954; minimum, freezing point Dec. 23. 1953, Jan. 21, 1954, Jan. 16-17, 1957, Jan. 21, 1939.

REMARKS.--Records of specific conductance of daily samples for period May 1944 to April 1946 available in district office at Austin, Tex. Records of specific co
1952 co Sepcember 1960 available in district office at Oklahoma City, Okla. Records of discharge for water year Occober 1959 to September I960

Gulf, Colorado and Santa Fe Railway Co. br downs

od Occo

Date of collection

Oct. 1-3, 1959
Oct. 4 -

Oct. 5-10
Oct. 11-14

Oct. 15-31

Nc r. 1-5—

:. 5-H--

1-10--

11-13-

14-18-

Dec 20-31 -

Jan. 1-10, 1960
Jan. 11-12

Jan. 13-15

Jan. 16-19

Jan. 20-31 •

Feb. 1-2 —

Feb. 3-12-

10 -

11-25 ---

27

28-29

30-31

1-6-

8-10--

IL-20-

21-24-

25-27-

23-30-

Mean

dis

charge
(cfs)

3,683
27,900
34,720
4,570
1,120

999

5,008
1,330
1,130

613

463

436

5,046
30,200

7,554

2,207
3,010
7,033
4,718
2,154

1,355
6,170
3,180
1,562

1,134
894

1,126
2,820
3,740
3,230
1,470

1,253
1,330

946

725

Includes equivalent
Includes equivalent

Silica

(SiO,)

Iron

(Fe)

Cal-

(Ca)

74

Ch.

Mag-

(Mg)

16

6.3

.- 202

-- 210

-- 105

154

0.00 166

.04 192

254 77

145 46

198 79

178 57

222 70

182 84

252 71

102 29

145 47

164

196

182

192

184

204

So

dium

(Na)

(C03).
: (CO,).

(K)

132

359

442

120

128

580

593

237

470

161

287

484

734

338

831
468

517

670

617

186

336

218

391

618

678

523

bonate

(HCO,)

114

108
110

122

170

132

134

140
240

248

266

164

130

166

216

146

al56

b288

166

256

64

250

150

184

156

165

168

154

162

Jl58

170

192

illi

Sul

fate

(SO.)

149

32

85
137
367

491

204

353

2 72

402

130

216

346

492

592

343

637

499

600

621

217

303

239

406

343

565

533
534

603

Chlo-

ride

(CI)

215

45

110

210

600

750

205

218

360

975

1,000
395

7 50

520

870

265

470

800

1,050

1,200
560

1,350
750

850

1,120
1,000

305

580

372

700

1,050
925

850

950

1,020
1,100

850

yea October 1959 to September I960

Fluo

ride

(F)

trate

(NO,)

2.0

3.9

1.3

2.0

2.0

1.1

6.9

2.3
2.4

2.4

3.2

6.4

3.3

3.0

(B)

Parts

per

mil

lion

685

217

419

658

1,660

1,890
605

617

953

2,000

2,550
2,670
1,120
1,870
1,510

2,270
798

1,300
2,160
2,710

3,200
1,670
3,330
2,150

2,460
2,900
2,860

994

1,630
1,160
1,940

2,910
2,560
2,420
2,410
2,700
2,950
2,380

olved solids

ue at 180°C)

0.93

.30

.57

2.72

3.47

3.63

1.52

2.54

2.05

3.09

1.09

1.77
2.94

3.69

4.35
2.27

4.53

2.92

3.35

3.94

3.89

1.35

2.22

1.58

3-96

3.48

3.29

3.28

3.67

4.01

3.24

per

day

6,810
16,350
39,280
8,120
5,020

5,100
3,180
2,220
2,910
3,310

3,190
3,140

15,260
152,500

30,800

13,530
6,490

24,690
27.520

15,760

11.710
27.820

28,590
9.070

7,530
7,000
8,690
7,570

16,460
10,120

7,700

9,840
9,190
6,180
4,720
4,080
4,650
3.680

Hardness

asCaCO,

Cal-

nagne-

250

116

595

240

230

315

665

810

850

390

675

280

395

585

810

950

550

320

840

800

920

375

555

430

715

870

805

745

800

780
845

735

Non-

carbon

ate

95
150

404

132

120

200

607

632

256

408

414

498

160

267

438

620

760

562

630

748

715

2 52
404

302

562

650

706

578

daily samples for
er-Sup?ly Paper 1711.

Per

cent

So

dium

adsorp
tion

ratio

2.3

3.6

4.6

6 .4

Specific
conduct

ance

(micro

mhos at

25-C)

1,130

362

733

1,110
2,690

3,080
1 ,060
1.040
1,590
3,280

4,050
4,190
1,850

3.070
2,530

3,630

1,300
2,100
3.360

4,340

4,360
2,620
5,170
3.300

3,690
4,460
4,350
1,620
2,580
1,860
3,050

4,370

3.930
3 .680
3,890
4,120
4,490
3,630

pH
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RED RIVER BASIN—Concinued

3160. RED RIVER NEAR GAINESVILLE, TEX.—Continued

Che »l analyses, in pares per million, wacer yeur October 1959 Co SepCember 1960—ConCtnued

Date of collectii

May lr8. i960
May 9
May 10
May 11 -
May 12-22
May 23-26
May 27
May 28-31

June I-10—

June 11-20-

June 21-30-

July 1-8—
July 9
July 10

July 11-12
July 13-18
July 19
July 20-23 ---
July 24--
July 25-26
July 27-31

Aug. 1-7
Aug. 3-10
Aug. 11-19
Aug. 20-21
Aug. 22-31
Sept. 1-20 ---
Sept. 21-25
Sept. 26-30

Weighted average —

Mean

dis

charge
(cfs)

523
2,330
3,090

2,130
691

3,732
1,380
1,168

4,449
9,569
1.149

799

9,050
10,800

7,435

3.873
2,350
2.115
4,780
2,655
2,432

890

365

470
474

752
502

273

1,370

2,916

Silica

(SiO.)

Iron

(Fe)

Cal-

(Ca)

212

152

130

102

158

103

168
248

304

348

149

66

139

268

151
206

128

Mag-

(Mg)

196 48

196 59

196 50

320 64

260 51

268 68

214 60

121 34

So

dium

(Na)

Po-

tas-

(K)

62 7

509

325

268

455

199

363

567

514

635

779

1,190

406

136

275

830

242

636

436

605
605

1,020

739

I
679

371

Includes equivalent of 4 parts per million carbonate (CO.,)-
Includes equivalent of 8 pares per million carbonate (C03).

Bicar-

bonate

(HCO,)

194

al30

C172

146

158

140

al48

172

138

122

154

138

148

122

116

110

114

122

112
124

140

46

70

124

132

120

124

112

Sul

fate

(SO.)

521

365

264

188

342

207

400

534

841

990

369

311
737

384

542

327

193

583

551
620

544

863

666

753

Chlo

ride

(CI)

1 .050

900

540

460

775

340

590

950

850

950

1,200
1.900

640

218

445

1,300

650

1,050
575

385

1,000

670

960
980

1,620

1,180
1,400
1,100

600

590

(F)

trate

(NO,)

Bo-

(B) per

mil

lion

2,700
2,200
1,490
1,260
1,970
1,050
1,720
2,600

2,220
2.800

3 .480

4,760
1,810

667

1,340
3,490
1,810
2,730
1,620
1,090

2,760

2,070
2,580
2,530
4,120
3,090
3.510

2,820
1,520

1,660

olved solids

ae at 180°C)

foot

3.67

2.99

2.03
1.71

2.68

1.43

2.34
3.54

6.47

2.46

.91

2.20

1.48

3.75

2.82

3.51

3.44

5.60

4.20

4.77

3.84

2.07

Tons

per

day

3,810

13,840
12,430

7,250
3,630

10,580
6,410
8,200

26,670

72,340

10.S00

10.270
44,230

19,450

26,900
36,500
1L.480

15,590
20.910

7,810

18,120

4,970
2,540
3,210
5,270
6,270
4,760
2,080
5,620

13,070

Hardness

as CaCO,

820

650

475
380

590

380

620

780

1,000
1,240

525

225

425

890

500

675

435
310

735

685

730

695
1,060

860
950

780

440

661
544

334

260
460

266

459

1.130
404

125

410

582

335

218
634

570

692

638

958

752

852

678

348

So

dium

adoorp-

6.0

8.2
4.4

6.6

7.7

3.9

6.0

10

Specific
conduct-

mhos at

25' C)

4.200

3.520

2.350
1,970
3,120
1,670

2.680

3,950

3,410

4,030
5,090

7,080
2,790
1,090

2,050
5,110

2,860
4,140

2,550
1,730
4,100

3.120
3.940

3.970

6,240
4,780
5,370
4,380

2,480

2,590

pH

7.6

7.5

8.3

7.7

7.9
7.9

7.9

7.3
7.4

7.8



o

LOCATION. —Immediately below Denison Dam, 1.7 o
Bryan County, Okla.

DRAINAGE AREA.—39,719 square miles above dam,
RECORDS AVAILABLE.—Chemical analyses: May 19'

Water temperatures: October 1945 Co Sepcembi
EXTREMES, 1959-60.—Dissolved solids: Maximum

Hardness: Maximum, 398 ppm Aug. 1-31; minimi
Specific conduccance: Maximum daily, 1,990 t

EXTREMES, 1944-60.—Dissolved solids: Maximum
Hardness: Maximum, 522 ppm Aug. 11-20, Sept.
Specific conductance: Maximum daily, 3,520 r

REMARKS.--Values reported for dissolved solids
constituents unless otherwise noted. Records

Okia. for water year Occober 1959 to Sepcerab*

Date of collectii

Oct. 1-31, 1959

Nov. 1-30-

Dec. 1-31

Jan. 1-31, 1960

Feb. 1-29

Mar. 1-31

Apr. 1-30
May 1-31

June 1-30

July 1-31

Aug. 1-31
Sept. 1-30

Weighted average

a Calculaced from d

Mean

dis

charge
(cfs)

15,990
2,600

6,739
7,904

7,468
4,149

3,216
2,703

3,57:
3,783

2,217
1,930

Silica

(SiO,)

Iron

(Fe)

upscr

39,777 square
4 to September 1960.
r I960.

1,160 ppm Sept. L-30; minimum, 900 ppm May 1-31.
m, 312 ppm Feb. 1-29.
icromhos Oct. 23; minimum daily, 1,490 micromhos Feb. 16-19, May 25.

1,430 ppm Aug. 11-20, Sept. 1-10, 1944; minimum, 464 ppm Oct. 21-31, 1945.
1-10, 1944; minimum, 233 ppm Dec. 21-31, 1945, Jan. 11-20, 1946.

icromhos Aug. 14, 1944; minimum daily, 656'micromhos Occ. 16, 1945.
concentrations less than 1,000 ppm are residues on evaporation and for concentrations o
of specific conduccance of daily samples available in districc office at Austin, Tex.

r I960 given in Water-Supply Paper 1711. No appreciable inflow between dam and gaging

Chemical analyses, in parts per million, water year October 1959 to Septec.be

Cal-

(Ca)

110

113

Mag-

(Mg)

29

RED RIVER BASIN—Continued

3316. RED RIVER AT DENISON DAM NEAR DENISON, TEX.

Sand Creek, 4 miles northwest of Denison, Grayson County, and 3 mil

above gaging station, of which 5,936 square miles is probably none

s upstre

itribuci

So

dium

(Na) (K)

219

210

243

264

bonate

(HCO,)

116

117

124

134

160

153

157

153

Sul

fate

(SO.)

255

264

247

222

220

211

222

243

2 56

266

Chlo

ride

(CI)

290

300

290

342

Fluo

ride

(F)

Ni.

trate

(NO,)

Bo-

IB)

re thar 1 000

Records o di

tacion excepc

1960

icharge

day

1,120
1,030

1.52

1.47

V3,350
7,580

1,000
962

929

971

1,030

1,100
1,160

1.36

1.31

1.26

1.32

1.27

1.22

1.32

1.40

1.50

1.58

18,200
20,530

18,730
10,380

8,090

6,370

9,370
10,530

6,580
6,040

culaced fi

paging sta
ids of hea

Hardness

as CaCO,

374

358

354

350

364

384

398

397

223

234

270

2 72

cent

dium

So

dium

adsorp-

4.9

5.3

Specific

conduct-

mhos at

25 C)

1,940

1,530

i,720
1,570

1,510

1.560

1,560
1,740

1,340

1,950

pH



RED RIVER BASIN--Continued

3425. SOUTH SULPHUR RIVER NEAR COOPER, TEX.

LOCATION.--At gaging scatlon at bridge on State Highway 154, 0.6 mile downstream from Big Creek, 1.0 mile upstream from Brushy Crock, and 5 7 mile
DRAINAGE AREA.--527 square miles.
RECORDS AVAILABLE.--Chemical analyses: October 1958 co Sepccmber 1960.

Water temperatures: October 1958 to September I960.
EXTREMES, 1959-60.--Dissolved solids: Maximum, 1,120 ppm Nov. I; minimum, 85 ppm July 25.

Hardness: Maximum, 326 ppm Apr. 21-30; minimum, 48 ppm July 25.
Specific conductance: Maximum daily, 2,040 micromhos Nov. 1; minimum daily, 136 micromhos June 26.
Water temperatures: Maximum, 97°F Aug. 6; minimum, 40°F Mar. 2,4.

EXTREMES, 1958-60.--Dissolved solids: Maximum, 1,120 ppm Nov. I, 1959; minimum, 85 ppm July 25, 1960.
Hardness: Maximum, 326 ppm Apr. 21-30, 1960; minimum, 48 ppm July 25, 1960.
Specific conductance: Maximum daily, 2,040 micromhos Nov. 1, 1959; minimum daily, 136 micromhos June 26, 1960.
Wacer temperatures: Maximum, 97°F Aug. 6, I960; minimum, 40°F Mar. 2, 4, 1960.

REMARKS.—Records of specific conductance of daily samples available in district office at Austin, Tex. Records of discharge to
Water-Supply Paper 1711.

Cooper, Delca Co

ater year October 1959 to Sepccmber 1950 gi

Date of collection

Oct. 1-10, 1959-
Occ. 11-20

Oct. 21-31

::.-•

1

2-3

8-14

15-30-

Dec. 1-11

Dec. 12

Dec. 13-15

Dec. 16-13

Dec. 19-31

Jan. 1-5, 17-19, I960—|
Jan. 6-9
Jan. 10-16

Jan. 20-31

Feb. 1-3—

Feb. 4-7-

Feb. 8-23-

Mar

24-29

1-7

15-19

20-31

Apr. 1-10
Apr. 11-20-
Apr. 21-30
May 1-3, 6-8
May 4-5, 9-12
May 13-25
May 26-31

Mean

dis

charge
(cfs)

943

121

1.58

19.0

13.8

2,204
31.1

8.77

2.52

39.0
293

8,920
486

1,160
3,396

241

38.8

42.0

1,653
43.7

146

336

37.9

312

106

8.12

4.03
101

1,154
56.7

4.17

89.5

Silica

(SiO:>

10

13

9.4

9.4

10

13

11

11

8.8

7.3

9.6

9.6

9.2

9.8

9.0

8.0

Residue on evaporation at 180°C.

Iron

(Fe)

Chemical analyses, in parts per million, water year October 1959 Co Sepcember I960

Cal-

(Ca)

26

(Mg)

3.S
4.5

9.1

5.5

2.7

4.4

6.5

50 5.7

21 1.5

47 4.9

28 3.5

19 2.4

46 5.5
68 8.1

42 5.5
3b 4.3
64 7.9

42 5.2
60 7.1

109 13
28 2.4

42 4.3
68 7.3

•35 2.7

So

dium

(Na)

12

Po-

(K)

23

328

Bicar Sul

bonate fate

(HCO,) (SO.)

93 17

123 23

160 27

182 36

175 27

82 16

145 23

229 49

289 46

188 --

168 34

70 15
155 37

97 20

75 13

158 38

235 44

323 72

102 26

251 61

137 46

118 36

210 61

130 46

188 62

251 71

326 76

370 53
96 18

143 26

238 35

120 26

Chlo

ride

(CI)

35
164

33

6.0

22

7.5

4.0

18

Fluo

ride

(F)

Ni-

trato

(NO,)

3.0

1.2

2.0

1.5

4 4.5
4 2.2

•. 2.2

b 1.0

4 2.2

3 2.2

5 1.5

5 3.2

'. 2.2

••• .8

J 1.5

• 1.5

'. 1.5

5 3.8

'• 3.0

-'- 1.5

i 4.0

IB)

Dissolved solids

(calculaced)

per

mil

lion

131

170

a222

1,120
280

115

192

a365

a398

269

105
a249

133

93

a237

a325

I SO

a372

224

182

a336

212

a322

a389

a480

a561

130
al96

.1318
a 184

foot

0.18

.23

.30

1.52

.38

.16

.26

.50

.54

Tons

per

day

.95

57.5

16.1

8.64

213

2,530
32 7

417

899

154

34.0

58.5

669

43.9

88.3

165
34.4

179

92.2

8.53

5.22

153

405

45.9

3.58

44.5

Hardness

as CaCO.

76

99

128

257

137

66

118

236

169
148

59

137

84

57

137

203

223

127

108

192

126

178

284

326

80

122

200

98

Non-

carbon

ate

So-

dium

adsorp-

1.6

1.3

1.4

.7
1 .0

1.0

1.1

1.3

1.2
.9

1.4

1 .0

1.3

1.7

1.9

29 .7

26 .7

30 1.2

35 1 .1

Specific
conduct-

mhos at

25- C)

283
341

2,040
477

195

323

595

625

913

455

171

331

230
164

336

540

604

384

309

551

358
511

628

734

912

pH



Date of collecti<

June 1-12, 1960
June 13-14, 26-28
June 15-25, 29-30
July 1-4 -
July 5-6, 16-17
July 7-15, 18-24
July 25 -
July 26-31

Aug. 1-11
Aug. 12-22
Aug. 23-31 -
Sept. 1-12 -
Sept. 13-26
Sept. 27-30

Weighted average

Mean

dis

charge
(cfs)

41.1

10.0

933
70.4

489

83.2

1.72

50.7

27.6

b .13

bl0.5

961

339

Silica

(SiO,)

Residue on ev

Includes days
oration at 180°C.
f less than 0.05 c

Iron

(Fe)

Mag.

(C«) (Mg)

42 4.2

36 3.8

23 2.2

36 3.6

3.2

3.3

2.8

4.4

5.0

2.8

So

dium

(Na)

feet per second discharge

RED RIVER BASIN—Continued

SOUTH SULPHUR RIVER NEAR COOPER, TEX.—Conti

iter year October 1959 to September I960--Continued

(K)

bonate

(HCO,)

144

132

108

119

112

155
164

106

Sul

fate

(SO.)

Chlo-

ride

(CI)

ride

(F)

Ni

trate

(NO,)

4.2
2.2

3.5

3.5

(B)

Dissolved solids

(calculated)

1160

104

»194

178
106

al75

139

a!97

151

202

i265

152

Tons

per

acre-

foot

0.22

.19

.27

.21

Tons

per

day

84.7

485

21.5

4.81

267

33.3

112

22.5

!7.0

LI.3

Hardness

asCoCO,

Cal

cium,

magnc-

122

105

123

133

carbon

ate

Per

cent

So-

dium

adsorp

tion

ratio

Specific
conduct

ance

(micro

mhos at

25- C)

2 72

180

325
266

174

265
139

174

229

302

258

345

422

6.6

7.0

7.3

6.8
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l_n

LOCATION.—At gaging station at bridge
DRAINAGE AREA. —3,586 square miles.
RECORDS AVAILABLE.—Chemical analyses: February 1952 Co September I960.

Water temperatures: February 1952 to September 1960.
EXTREMES. 1959-60.-Dissolved solids: Maximum, 513 ppm Aug. 17, 19-21; minimum, 96 ppm Oct. 12-21.

Hardness:' Maximum, 96 ppm July 1-3, 9-U; minimum, 30 ppm Dec. 21-25, 27-31.
Specific conduccance: Maximum daily, 1,020 micromhos Oct. 1; minimum daily, 127 micromhos Oct. 14.
Wacer temperatures: Maximum, 91°F on several days during August and September; minimum, 40°F Mat. 1.

EXTREMES, 1952-60.—Dissolved solids: Maximum, 936 ppm Aug. 21-31, 1956; minimum, 74 ppm Apr. 24-30, 1957.
Hardness: Maximum, 121 ppm Oct. 20, 1958; minimum, 22 ppm Apr. 24-30, 1957.
Specific conduccance: Maximum daily, 1,850 micromhos Oct. 25, 1954, Aug. 31, 1956; minimum daily, 98 mic
Water temperatures: Maximum, 98°F Aug. 13, 1956; minimum, 40°F Jan. 6, 1959, Mar. I, 1960.

REMARKS.--Records of specific conductance of daily sampLes available in district office ac Austin, Tex. Records
Paper 1712.

Date of collection

Occ. 1-4, 1959
Occ. 3-11

Occ. 12-21

Oct. 22-26

Oct. 27-31
Nov. 1-9

Nov. 10-21

Nov. 22-30-

Dec. 1-14

Dec. 15-20, 26
Dec. 21-25, 27-31—
Jan. 1, 7-8, I960
Jan. 2-6, 9-11
Jan. 12-21

Jan. 22-31

Feb. 1-14

Feb. 15-24

Feb. 25-29-
Mar. 1-14

Mar. 15-24

Mar. 25-31

Apr. 1-10

Apr. 11-20
Apr. 21-30
May 1-9 -
May 10-12, 15-
May 13-14, 16-17
May 18-31

June 1-6

June 7-18
June 19-20

June 21-30

July 1-3, 9-U
July 4-8
July 12-31

Aug. 1-16
Aug. 17, 19-21
Aug. 18, 22, 29
Aug. 23-28, 30-31—
Sept. L-L0
Sept. 11-21-
Sept. 22-30

Weighted average —

Mean

dis

charge
(cfs)

213

752

4.298
3,780

516

752
1,441

512

607

4,777
8,821

9,153
8,965
9,154

10,920

4,281
4,820
5,306
6,671
2,751
2,227

1,150
763

639

399

1,410
1,560

663

282

748

752
7 76

I ,224

1,988
567

164

124
254

470

241

Silica

(SiO:)

13

9.6

SABINE RIVER BASIN

220. SABINE RIVER NEAR TATUM, TEX.

State Highway 43, 5 miles upstream from Pocte Creek, 5.2 miles northeast of Tatum, Rusk County, 7miles downstream from Cherokee Bayou

(Fc)

omhos Apr. 29, 1957.

f discharge fot wacer year Occober 1959 to Septembe

Chemical analyses, in pares per million, water year October 1959 Co September 1960

Cal-

(Ca)

17

10

9.2

11
14

11

12

Mag.

(Mg)

6.6
4.9

2.9
3.9
4.4

4.9

3.3

4.8

3.5
1.8

3.1

4.3

3.2

3.8

5.7

3.8

4.9

4.7

6.2

6.2

7.6

7.7

7.1

8.L

4.3

18 6.4

14 3.7

12 3.7

25 8.3
14 3.9

17 4.3

23 5.8

23 7.0

14 4.0

19 5.0

15 5.1

16 5.5

9.0 3.1

So

dium

(Na)

Po-

tas-

159

52

bonate

(HCO,)

Sul

fate

(SO.) (CI)

240

121

21 65

15 28
19 34

27 55

20 38

23 41

37 ..

27 39

31 68

33 55

43 91

39 86

42 106

39 HI

34 121

41 150

21 32

46 19

45 —

29 21

34 29

100

251

133

144

Fluo

ride

(F)

Ni

trate

(NO,)

1.8

L.8

1.2
1.2

1.2

1.2

1.0

1.2

1.0

1.0

1.0
2.0

2.0

2.0

1.0

2.8

2.0

1.2
1.0

1.2

1.5

Parts

per

mil-

lion

474

.1292

96

149

225

a306

198

a306

a368

168
102

118

162
124

134

145

190

166

a266

a248

a286

a292

a301

a360

157

270

a232

a298

179

167

441

3292

513
206

a339

a348

a325

alved solids

lculated)

Tons

per

acre-

foot

0.64

.40

.13

.20

.31

.42

.27

.50

.23

.14

.16

.22

.17

.18

.20

.26

.23

.36

.34

.39

.40

.41

.49

.21

.37

.32

day

273

593

1,110
1,520

313

630

770

423

603
2,170
2.430

2.920
3.920
3.060
3,950

1,890
2,720
2,990
1,980
1,490

602

519

874

598
1,140

415

227

362

350

1,460
988

355

129

172
141

430

226

94.8

429

Hardness
as CaCO,

Per-

cent

and ac mile 339.

So

dium

adsorp-

4.7

1.2
1.7

2.7
4.1

3.0

1.8
1.6

2.1

1.8

2.6

2.2

3.2

2.9

3.1
3.4

3.9

4.4

1.3

4.0

2.6

2.7

5.6

3.3

7.5

3.2

5.5

5.2

3.9

Specific
conduct-

mho, at

25- C)

912
303
150

359
524

208

294

225

367
249

340
296

434
409

502

520

539

653

281

503

534

331

609

315
842

313

366

599

348

5.8

6.3

6.5

6.3

6.7

6.5

7.3
7.0

7.0

7.1

6.8

6.8
6.4

7.2

7.2

7.0

6.7

6.9

6.9



CO

SABINE RIVER 3ASIN—Continued

305. SABINE RIVER NEAR RULIFF, TEX.

LOCATION.—At gaging station at bridge on State Highway 12, 2.4 miles north of Ruliff, Newton County, 4.2 miLes upstream from Ka
Cypress Creek and ac mile 40.

DRAINAGE AREA.—9,440 square miles.
RECORDS AVAILABLE.—Chemical analyses: October 1945 to September 1946, October 1947 to September 1960.

Water temperatures: October 1947 to September 1960.
EXTREMES, 1959-60.--Dissolved solids: Maximum, 217 ppm May 13-24; minimum, 72 ppm Dec. 16-31.

Hardness: Maximum, 62 ppm May 13-24; minimum, 23 ppm June 25-30.
Specific conductance: Maximum daily, 457 micromhos May 19, 21; minimum daily, 122 micromhos Dec. 26, 28.
Water temperatures: Maximum, 90°F July 11-12; minimum, 48°F on several days during February and March.

EXTREMES, 1945-45, 1947-60 .—Dissolved solids: Maximum, 411 ppm Dec. 26-27, 1948; mininum, 32 ppm Sept. 23-26, 28-30, 1958.
Hardness: Maximum, 65 ppm Dec. 21-22, 1954; minimum, 8 ppm May 20-24, 1953.
Specific conductance: Maximum daily, 774 micromhos Dec. 26, 1948; minimum daily, 33 micromhos May 22, 1953.
Water cexperacures (1947-60): Maximum, 95"F Aug. 12, 1953; minimum, 34°F Jan. 28, 1948.

REMARKS.--Records of specific conductance of daily samples available in district office at AusCin, Te
Wacer-Supply Paper 1712.

Chemical analyses,

City Southern Railway br

Records of discharge for water year October 1959 to September 1960 givi

million, water year October 1959 to September 1960

Date of collectii

Occ. 1-10, 1959

Oct. 11-22

Oct. 23-31

Nov. 1-10 --

Nov. 11-13 -

Sov. 14-30

L-15

Dec. 16-31
Jan. 1-15, I960
Jan. 15-31

Feb. l-ll—
Feb. 12-17-

Feb. 18-29-
Mar. 1-15-

Mcan

dis

charge
(cfs)

956

2,627
5,389
2,557
3,483
2,586

1,644

12,860
14,370
15,980

15,730
14,330
17,580
20,910

Mar 16-31 13,560

Apr. 1-10
Apr. 11-21
Apr. 22-30
May 1-12
May 13-24--
May 25-31

June 1-15— -
June 15-24--

June 25-30
July 1-3, 8-10
July 4-7 -
July 11-20
July 21-31

Aug. 1-13
Aug. 14-20
Aug. 21-31
Sepc. 1-4, 9-11
Sept. 5-3
Sepc. 12-20
Sept. 21-30

Weighted

7,880

3,816

2,833
4,535
2,838
2,307

1,499
1.851
4,757
4,560

3,292
3,052
2,495

1.505
1,004
1,911
2,023
2,410

921

Silica

(SiO:)

10

9.5

11

13

13

6.3

10

9.0

11

10

Iron

(Fe)

Cal-

(Ca)

Mag-

(Mg)

3.1

2.6

2.3

4.0

3.2

4.4

3.4

2.1

2.8

3.4

2.5

3.3

3.7

5.7

3.9

5.8

1.9

2.9

3.9

3.5

3.0

4.4

4.3

3.4

3.7

So

dium

(Na)

Po-

tas-

(K)

bonate

(HCO,)

Sul

fate

(SO,)

9.2

12

9.0

20

13

9.8

Chlo.

ride

(CI)

Fluo

ride

(F)

Ni

trate

(NO,)

0.8

1.2

1.2

.3

1.2

4.5
1.2

1.0

1.0

1.2

.5

.5

.5

.5

Bo-

(B)

Dissolved solids

(calculated)

per

mil-

lion

al62

150

97

144

87

157

al37

72

113

106

108

118

91

114

119

127

al76

al86
140

a217

al72

143

a214

94

104

82

124

3196

al60

155
al90

211

109

124

Tons

per

0.22

.20

.12

.21

Tons

per

day

418
1,060
1,410

994

818
1,100

603

2,500
4,540
4,570

4,380
4,570
4,320
6,440
4,360

2,700
1,810
1,450
1,730
1,660
1,070

579

1.080

1,210
1,280

729

1,020
1,160

796
434

800

1,040
1,370

2 71

254

2,070

Hardness

asCaCO.

Non-

carboc

Per

cent

So-

dium

adsorp
tion

ratio

2.6

3.2

1.3

2.0

1.6

1.5

1.7

l.S

1.6

1.9

2.2

2.3

2.3

2.8

1.9

1.8

3.5

Specific
conduct-

mhos at

25' C)

273

273

162

151
275

217

126
194

133

156

208

153

196
204

226

293

315

253

330

243

375

164

1.6 133

2 .1 216

2.4 238

3.0 32S

2.2 249

3.0 2 72

2 .5 292

3.9 402

6.9

6.3

6.9

5.9

5.3

6.2

6.1
5.4

6.5

6.5

6.3

5.3

6.4

6.2

6.9

6.4



NECHES RIVER BASIN

325. NECHES RIVER NEAR ALTO, TEX.

LOCATION.—Ac gaging station at bridge on State Highway 21, 600 feet downstream from Bowles Creek, Ik miles southwest of Alco, Cherokee Countv, and at mile 274
DRAINAGE AREA. —1,943 square miles.
RECORDS AVAILABLE.—Chemical analyses: October 1959 Co September 1960.

Water temperatures: October 1959 to September 1960.
EXTREMES. 1959-60.—Dissolved solids: Maximum,' 198 ppm June 18; minimum, 90 ppm June 13-15, 26-28.

Hardness': Maximum, 54 ppm Apr. 1-10; minimum, 30 ppm June 13-15, 26-28.
Specific conductance: Maximum daily, 360 micromhos July 12; minimum daily, 117 micromhos June 27.
Water temperacures: Maximum, 87°F Aug. 5; minimum, 43°F Feb. 25-27, Mar. 5-6.

REMARKS.-Records of specific conductance of dally samples available in district office ac Austin, Tex. Records of discharge for water year October 1959 to September 1960 given
Paper 1712.

Chemical analyses, in parts per million, watc

Date of collectio

Oct. 27-31, Nov. 1-4,
6-7, 1959

Nov. 5, 8-20— -
Nov. 21-30—

Dec. 1-15

Dec. 16-31

Jan. 1-10, 1960
Jan. 11-20

Jan. 21-31 -

Feb. 1-10 -

Feb. 11-23

Feb. 24-29

Mar. 1-10

Mar. 11-20-

Mar. 21-31

Apr. 1-10
Apr. 11-20 -
Apr. 21-29
Apr. 30, May 1-- -
May 2-15 -
May 16-31

June 1-12

June 13-15, 26-28
June 16-17, 19-25,

29-30

June 18

July 1-10
July U-20
July 21-31-

Aug. 1-10
Aug. U-20-
Aug. 21-31
Sept. 1-10
Sepc. 11-20-
Sept. 21-30

Weighced average—-

Mean

dis

charge

(cfs)

487

626

433

508
2,711
2,941
3,429
3,728

2,292
1,940
2,858
3,665
3,049
1,660

1,157
902

704

1,695
577

372

257

817

425

374

553
225

405

145

162

193

LIS
174

si,194

Silica

(SiO,)

Iron

(Fe)

Cal.

(Ca)

Mag-

(Mg)

8.0 3.8

9.2 4.6

10 5.1

9.0 4.5

7.0 3.8

9.0 4.9

9.0 4.7

8.2 4.4

10 4.7

10 5.1

9.0 4.0

8.2 4.5

9.0 4.9

10 5.9

11 6.4

11 6.2

9.0 5.6

4.3

3.3

9.8 4.4

13 5.1

10 4.1

11 4.7

10 4.2

10 4.4

10 4.2

10 4.4

8.8 3.7

So

dium

(Na)

Po-

taa-
Bicar-

bonate

(HCO,)

18

18

18

12
15

20

28

32
36

18

31

32

36

19

30

b33

26

35

Residue on evaporacion ac 180°C.
Includes the equivalent of 11 pares pe
Represencs 98 percenc of flow for watc

illion of carbonate (C03).
»ar October 1959 Co September 1960.

Sul

fate

(SO.)

Chlo-

ride

(CI)

38

50

51

36

28
35

32

30

34
34

28

30

29
36

38
36

16 34

15 22

18 42

17 81

20 39

21 57

22 35

21 42

15 37

15 42

22 36

16 34

11 28

October L959 Co Septembe

Fluo

ride

(F)

0.1

.1

.1

Ni

trate

(NO,)

I .2

2 .8

1 .5

1 .5

2 .8

2 .8

3 1.0

2 1.5

1.2

1.8

1.2

1.2
1.2

1.5

1.5

1.2

(B)

Dissolved solids

(calculaced)

Parts

per

mil-

132
al61

al66

136

108
126

115

111

124

128

110

109

114
al44

141

134

133

140

136

134

174

128

145

129
138

al47

1140

106

Tons

per

0.18

.22

.23

.15

.17

.16

.17

.17

.15

.15

.19

.18

.18

.19

.18

.18

.12

.24

.17

.20

.18

.19

.20

.19

.14

Tons

per

day

174
272

194

187
791

1,000
1,060
1,120

767

670
849

1,080

938

645

440

326

253

256

137

89.5

199

160
200

200

106
140

73.6

50.5
60.4

76.6

44.6

49.8

393

Hardness

as CoCO,

43
30

43
48

43

53
42

47

42

43
42

43

37

Non-

:arbor

Water-Supply

So

dium

adsorp-

1.9
2.2

2.2

1.8

1.5
1.5

1.3

1.4

1.5

1.5
1.4

1.4

1.3

1.5

1.4

1.4

1.7

1.1

1.8

1.8

1.7

1.3

1.9

3.2

1.7

1.8

1.7

1.9

1.8

1.7
1.4

Specific
conduct-

mhos at

2S* C)

200

263

275

222

177

204

225

186
186

198
233

243
232

226

148

231

226

207

139

227

354

215

245
209

231

218

6.2

6.2

6.5

6.6
6.1

6.7

6.2

6.2

6.3

6.5

6.7

6.5

6.2

6.6

6.6

6.6

6.5

6.6
6.6

6.7
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NECHES RIVER BASIN—Continued

370. ANGELINA RIVER NEAR LUFKIN, TEX.

LOCATION.--Ac gaging station at bridge on U. S. Highway 59, 200 feet upstream from Procella Creek,
and 8 miles norch of Lufkin, Angelina County.

DRAINAGE AREA.—1,604 square miles (revised).
RECORDS AVAILABLE.--Chemical analyses: October 1954 to September 1960.
Water temperatures: October 1954 to September 1960.

EXTREMES, 1959-60.--Dissolved solids: Maximum, 254 ppm Aug. 5-17; minimum, 56 ppm Feb. 22-29.
Hardness: Maximum, 56 ppm Aug. 5-17; minimum, 20 ppm Feb. 22-29.

conductance: Maximum daily, 593 micromhos Aug. 10; minimum daily, 56 micromhos Feb. 26.
iperatures: Maximum, 86°F July 14; minimum, 38°F Jan. 20-22, Feb. 25.

EXTREMES. 1954-60.--Dissolved solids: Maximum, 412 ppmNov. 4-18, 26-30, 1954;
Hardness: Maximum, 76 ppmNov. 4-18, 25-30, 1954; minimum, 11 ppmOcc. 16-18, 1957.
Specific conduccance: Maximum daily, 895 micromhos Nov. 10. 1954; minimum daily, 38 1
Water temperatures: Maximum, 89°F July 9, 1957; minimum, 38°F on several days during

REMARKS.--Records of specific conduccance of daily samples available In disCrict office
Paper 1712.

Spe

36 ppm Oct. 16-18, 1957.

icromhos Sept. 21, 1958.
winter months.

at Austin, Tex. Records jf discharge for

Date of collection

Oct. 1-15, 1959
Occ. 15-25

Oct. 26-31

Nov. 1-5

Nov. 6-10

Nov. 11-21

Nov. 22-30 --

Dec. 1-2, 6-12, 16, 31-
Dec. 3-5, 13-15
Dae. 17-30

Jan. 1-10, 1960
Jan. 11-17

Jan. 18-23

Jan. 24-31

Feb. 1-10—

Feb. 11-21-

Feb. 22-29-

•ar

16-21

22-31

Apr. 1-10
Apr. U-20
Apr. 21-30 ---
May 1-3
May 4-10
May 11-18
May 19-31

June 1-14

June 15-18, 28-30-
June 19-20

June 21-27

July 1-6
July 7-13
July 14-20
July 21-26
July 27-31— -

a Residue on ei

Mean

dis

charge
(cfs)

162

319

713
700

424

387

2,418
2,087
2,193
2,535
2,745

1,741

1,647
2,698

3,708
4,377
2,567
1,437

1,369
917

593

1,333
863

297

150

687

676

309

956
241

115

402

305

Silica Iron

(SiO,) (Fe)

Mag-

(Ca) (Mg)

6.5

7.2

10

8.3

5.0

7.5

8.0

5.5

3.4

3.8

5.4

5.1

4.0
3.0

4.4

5.5

3.2

3.2

5.0

3.0

4.1

4.5 2.9

5.5 3.9

5.2 3.2

8.0 5.1

8.5 6.5

10 6.8

8.8 6.4

5.1 4.2

9.0 5.4

10 6.1

8.0 4.8

7.2 3.7

5.2 3.0

10 5.3

5 2

10

8 2

8 8

12

9 0

6 2

U

3.4

5.5

il analyses, in parts per million, wacer year Occober 1959 to Septembe

So

dium

(Na)

Po-

tas-

(K)

1.4

1.5

bonate

(HCO,)

Sul

fate

(SO.)

28 30

30 29

34 25

22 19

26 28

30 24

33 17

40 15

18 17

15 32

20 25

16 24

23 23

36 16

22 16

16 20

Chlo

ride

(CI)

21

42

101

31

8.0

36

26

105

t*

(F)

Ni

trate

(NO,)

1.0

1.2

1.0

.5

1.0

.8

1.2

1.0

1.0

1.0

1.0

1.0

1.8

1.2

Bo-

(B)
mil

lion

101

138

3160

al38

a209

102

3133

117

117

92

70

108

al29

al50

al43

101

115

al74

111

114

82

208

126

143

211

131

100

1.5 miles upstrea

October 1959 to September 1960 gi in Wacer-Supply

•solved solids

ilculaced)

Tons

per

day

38.8
95.4

96.2

135

194

261

183

221

218

550

520

408
641

I ,090
485

419

477

371

229

364

268

140

54.8

46.2

152

350

105

369

137

40.7

109

185

Hardness

asCoCO, Per-

cent

So

dium

adsorp-

1.4

2.2

2.1

3.3

1.2

1.6

1.0

1.2

.S

1.3

1.3

1.5

1.5

1.7

1.2

2.2

1.4

2.1

3.0

Specific
conduct-

(micro

mhos at

25" C)

163

224

351

128

130

201

193

200

99

152

209

238

225

160

139

170

130

375

213

245

377

203

pH

6.8

6.8

6.5

6.4

5.3

6.3

5.4

6.9

6.7

6.3

6.8

6.4



co

NECHES RIVER BASIN—Continued

370. ANGELINA RIVER NEAR LUFKIN, TEX.--Continued

CI emical analyse
'•

u par s per million, w tor year Occober 1959 c o Septc Tiber I960 —Concim cd

Mean

dis

charge
(cfs)

Silica

(SiO,)

Iron

(Fe)

Cal-

(Ca)

Mag-

(Mg)

So

dium

(Na)

Po-

tas-

(K)

Bicar-

bonate

(HCO,)

Sul

fate

(SO.)

Chlo-

ride

(CI)

Fluo

ride

(F)

Ni-

trate

(NO,)

Bo-

(B)

Di

(
solved solids
calculated)

Hardness

as CaCO,
Per

cent

dium

So-

dium

adsorp
tion

ratio

Specific
conduct-

(micro

mhos at

25- C)

Date of collection Parts

per

ma-

lion

Tons

per

foot

Tons

per

day

Cal-

magne-

Non-

carbon.

ate

pH

Aug. 1-4, 1960 165

66.2

192

247

185

155

56.0

141

IL3

20

17

16

19

18

16

15

18

9.2

12

6.2

3.8

6.5

11

7.0

5.8

4.1

6.3

3.2

5.5

3.8

6.2

4.3

3.7

34

70

21

50

24

62

35

21

28

29

30
14

16

22

3u

32

16

18

14

25

20

20

14

13

52

117

51

80

32

105

51

24

"

1.2

.2

1.2

.8

.3

.5

.8

150

2 54

101

197

116

232

142

102

0.20

.35

.14

.27

.16

.32

.19

.14

68.0

45.4

52.4

98.4

48.5
35.1

54.1

31.1

40

56

29

35

32

33

35

30

17

32

4

24

31

14

35

11

3

65

73

61

71

52

72
69

60

2.3
4.1

1.7

3.2

1 .3

3.7

2 .6

1.7

247

436

154

251

348

139

437

169

6.9

fa 6.5

6.4

6.5

Sept. 5-11
Sept. 12-13
Sept. 19-25. 29-30
Sept. 26-25 -

6.;

6.3

6.3
7.0

Weighced average 984 15 6.6 4.1 i9 19 21 26
"

0.7 103 0.14 274 33 18
»

1.4 166
-



•P-
O

LOCATION.—AC gaging station at bridge
upstream from Village Creek and at ml

DRAINAGE AREA.—7,923 square miles (rei
RECORDS AVAILABLE.—Chemical analyses:

Water temperatures: Occo
EXTREMES, 1959-60.—Dissolv

Hardness: Maximum, 50 pp
Specific conductance: Max!
Water temperacures: Maximu;

EXTREMES, 1947-60.--Dissolved

on U. S. Highway 96, 200
le 55.

ised).
October 1947 to Septembe

r 1947 Co Sepcember 1960.
solids: Maximum, 172 ppm Dec. 1-10, U-20; mlnimun

Apr. U-20, June 1-15; minimum, 26 ppm Mar. 1-10.
mum daily, 357 micromhos Dec. 8; minimum daily, 112
a, 9l°F July 29; minimum, 44°F Mar. 2-4, 6-8.

lids: Maximum, 222 ppm Oct. 21-31, 1956; minimun
Hardness: Maximu

Specific conduces
Water cemperacure

REMARKS.--Records o

Wacer-Supply Pape

Date of collecti'

Oct. 1-10, 1959
Oct. U-20

Oct. 21-31
Nov. 1-10

Nov. U-20

Nov. 21-30

Dec. 1-10

Dec. U-20

Dec. 21-31- ---

Jan. 1-10, i960
Jan. U-20

Jan. 21-31

Feb. 1-10

Feb. U-20-

Feb. 21-29

Mar. 1-10
Mar. U-20

Mar. 21-31

Apr. 1-10
Apr. U-20
Apr. 21-30—
May 1-10-
May U-20
May 21-31

June 1-15

June 16-30

July 1-15
July 16-31

Aug. 1-10
Aug. U-20 -
Aug. 21-31
Sept. 1-10-
Sept. U-20
Sept. 21-30

Weighted average-

Mean

dis

charge
(cfs)

510

1,191
1,704
3,435
2,569

1,870
3,540

11,430

10,580
11,230

9,302

10,840

8,582
13,640
15,060

13,070

10.760

4,856
3,593
2,683
5,553
3,176
2,286

1,445

1,852
2,662
1,662

L.704
730

319

254

610

532

4,723

Silica

(SiO..)

Iron

(Fe)

Cal-

(Ca)

9.8

8.0

Cher.

Mag-

(Mg)

3.5

3.4

2 4.1

1 4.0

0 2.3

8.2 2.8

8.0 2.8

9.0 3.3

8.2 3.6

8.5 3.3

7.5 2-9

5.2 2.5

8.0 3.5

9.0 3.9

0 5.0

I 5.3

1 5.2

0 3.2

9.5 4.1

9.5 4.1

2 4.8

0 4.2

8.0 2.9

9.0 3.2

4.0

3.8

I960.

NECHES RIVER BASIN—Cc

410. NECHES RIVER AT EVADALE, TEX.

Gulf, Colorado & Fe Railway bridg

72 ppm Mar. 1-10.

icromhos Mar. 5.

35 ppm Sepc. 21-22, 24, 1958.
, 70 ppm Nov. 1-10, 1947; minimum, 14 ppm May 3-15, Oct. 27-31, 1957, Sepc. 21-22, 24, 1958.
ce: Maximum daily, 422 micromhos Jan. 25, 1957; minimum daily, 44 micromhos Sept. 22, 1958.
: Minimum, 37°F Jan. 30-31, 1948, Jan. 31, 1949.
specific conductance of daily samples available in district office ac Austin, Tex. Records
1712.

)f discharge for wate

iinty, 600 feec do

1959 to September I960 gi

alyses, in parts per million, water year October 1959 Co Sepcember 1960

So

dium

(Na) (K)

Bicar

bonate

(HCO,) (SO.)

Chlo-

ride

(CI)

Fluo

ride

(F)

Ni

trate

(NO,)

1.2

1.2

1.0

1.0

1.0

1.0

1.0

Dissolved solids

(calculated)

per

mil-

117

133
123

172

172

96
107

109
112

72

103

3146
1148

al54

132

136

138

94

130

112

122

134

per

foot

161

428

1.090

791

1,640
4,440
2,770
2,910
2,690

3,190
2,690

3,500
3,510
3,630
3,340

1,910
1,440
1,120
1,980

995

728

531

690

676

467

221

204

1,430

Hardness

as CaCO,

Cal-

nagne-

Non-

:arbor

ate

cent

so

dium

So

dium

adsorp-

1.4

2.0

2.2

2.1

2.0

2.0

2.0

1.7

2.1

1.4

1.4

1.7

1.4

1.6

2.0

2.0

(micro-

mhos at

25- C)

204

185

225

210

199

194

267

241

173

165

158

182

134

181

164

124

226

235

22L

190

198

232

230

151

202

175

191

223

217

6.9

6.4

6.9

7.0

6.7

6.5

6.4



•P-

TRINITY RIVER BASIN

62 5. TRINITY RIVER NEAR ROSSER, TEX.

LOCATION.--At gaging station at bridge on State Highway 34, 2.5 miles south of Rosser, Kaufman CounCy, and 8.5 miles down-
DRAINAGE AREA.--8,162 square miles.
RECORDS AVAILABLE.--Chcmlc.il analyses: Occober 1954 co Sepcember 1960.

Water cemperacures: Occober 1954 co Sepcember 1960.
EXTREMES. 1959-60.—Dissolved solids: Maximum, 653 ppm Aug. 16-20; minimum, 133 ppm Occ. 5.

Hardness: Maximum, 210 ppm Mar. U-20; minimum, 86 ppm Occ. 5.
Specific conduccance: Maximum daily, 1,160 micromhos July 13; minimum daily, 220 micromhos Oct. 5.
Water Cemperacures: Maximum, 91°F July 27-28; minimum, 37°F Feb. 25.

EXTREMES, 1954-60.—Dissolved solids: Maximum, 1,800 ppm Aug. 21-31, 1956; minimum, 133 ppm Occ. 5, 1959.
Hardness: Maximum, 310 ppm Occ. U-20, 1956; minimum, 86 ppm Oct. 5, 1959.
Specific conductance: Maximum daily, 2,990 micromhos Oct. 13, 1956; minimum dally, 220 micromhos Occ. 5, 1959.
Water cemperacures: Maximum, 97"F July 1, 1955; minimum, 34°F Jan. 20. 1956, Dec. 23, 1958, Jan. 3, 1959.

REMARKS.—Records of specific conduccance of dally samples available in discrtcC office at Austin, Tex. Records of discharge for wacer year October 1959 to Seocember 1960 liven in
Water-Supply Paper 1712. ' *

from Ease Fork Trinity River.

pares per milli ir October 1959 co Sepcembe

Date of collcctio

Occ. 1959 -

Occ. 5

Oct. U-20

Occ. 21-31

Nov. 1-9

Nov. 10-20
Nov. 21-30

Dec

Dec

Dec

Jan

1-12

13-20

21-31

1-10, I960

21-31

Feb. 1-15

Feb. 16-29

Mar. 1-10

Mar. U-20 ---

Mar. 21-31

Apr. 1-10
Apr. U-25
Apr. 26-30
May 1-10
May U-20 --
May 21-31

June 15-25

June 26-30

July 1-7, 10-13
July 8-9, 14-18
July 19-31

Aug. 1-10—-
Aug. 11-15 —
Aug. 16-20—
Aug. 21-31 —
Sept. 1-10—
Sepc. U-20-
Sepc. 21-30-

Welghted.a

Mean

dis

charge
(cfs)

2.020
11.720
14.900

3.747

2,178
1,582

757

514

420

6,173

3,768
8,238
7,845

5,152

4,033
2,304
2,048
1,118
1.048

750

425

1,389
2,314
1,158

550

346

2 74

373
304

1,019
436

2 70

287

276

3.47

Silica

(SiO:)

10

9.0

9.4

9.0

7.0

6.4

7.0

6.2

9.2

12

8.4

10

8.2

11

a Calculated from dece dined consciCL

Iron

(Fe)

Cal-

(Ca)

Mag-

(Mg)

'o 3.4

46 4.9

46 3.4

52 4.7

50 2.6

58 4.4

52 3.7

56 4.2
57 4.9

5.4

6.2

6.1

6.3

6.7

5.9

4.0

5.6

3.7

4.6

5.3

4.8

6.0

3.9

5.5

5.9

So

dium

(Na)

Po-

tas-

104

24

109

58

50

127

135

128

101

162

76

122

138
141

bonate

(HCO,)

131
128

160

186

217

201

138

160

142

161
166

168
171
184

199

196

199

212

160

162

179

188

200

200

150
194

136

163

192

148

133

172

Sul

fate

(SO.)

117

45
50

48

43

111

127

73

130

117

108

135

Chlo.

ride

(CI)

101

too

50

104

46

72

83

114

<F)

trate

(NO,)

5.3
6.4

4.2

4.5

5.3

7.3

16

23

11

10

9.5

17

Dissolved solids

(residue at 180°C)

mil-
lion

216

133
222

245

308

385

522

234

238

239

260

263

276

302

334

432

423

462

557

358
341

336

474

373

619

a2 70

a404

556

444

653

378
541

Tons

per

0.29

.13

.30

.33

.42

.52

.61

.77

.78

.51

.84

.37

.55

.75

.60

.89

.51

per

day

6,540
5,350

3,440
1,440
1,320

739

626

592

3,900

2,930

5,320

5,510
3,660

3,010
1,850
1,850
1,300
1,200

936

639

1,340

2,130

1,030
704

476

405

560

632

1,100

419

421

Hardness

as CcCO,

U6

126

86

135

137

149
184

185

135

163

145

157

162

169

174

189

210

197

196

202
160

165
164

166

166

159

136

150

122

147

132
152

131
148

134

132

1.0

1.2
1.6

1.9

2.8

1.2
.9

1.0

1.0

1.1

1.2

1.3

Specific
conduct-

mhos at

25 C)

600

360

22C

351

3*:-
46"

394

436

500

330

6 72

669

2.3 7)4

3.3 S75
2.0 572
1.7 553
1.7 5-6

3.2 76 7

2.5

5.0

1.9

3.1

3.8

916

93-

593

939

. 494

723

869

;o9

1,020
602

854

911

921

4 72

pH

7.3

6.9

6.9

7.6



TRINITY RIVER BASIN—Conci

RICHLAND CREEK NEAR FAIRFIELD, TEX.

LOCATION.--At bridge on State Fara Highway 488, 4 miles upstream from mouth, 4 miles downstream from Chambers Creek and 16 miles north of Fairfield, Freestone County.
RECORDS AVAILABLE.--Chemical analyses: April 1956 co September 1960.

Water temperatures: April 1956 to September I960.
EXTREMES, 1959-60.--Dissolved solids: Maximum, 6,500 ppm Aug. 22; mi

Hardness: Maximum, 325 ppm Sepc. 18-24, 26-28, 30; minimum, 90 ppc
Specific conductance: Maximum daily, 12,700 micromhos Sept. 30; mi
Water temperatures: Maximum, 92°F July 27; minimum, 35°F Jan. 20.

EXTREMES, 1956-60.--Dissolved solids: Maximum, 13,500 ppn Aug. 11-31, 1956; minimum, 131 ppm Apr. 21-30, 1957.
Hardness: Maximum, 460 ppm Oct. 18, 1956; minimum, 79 ppm Nov. 5-8, 1956.
Specific conductance: Maximum daily, 22,000 micromhos Aug. 22, 1956; minimum daily, 157 micromhos Apr. 25, 1957.
Water temperatures: Maximum, 98°F Aug. 3, 1957; minimum, freezing point Jan. 3-4, 1959.

REMARKS.—Values reported for dissolved solids concentrations less than 1,000 ppm are residues on evaporation and for concentrations core than 1,000 ppm are calculated from
determined constituents unless otherwise noted. Records of specific conductance of daily samples available in district office at Austin, Tex. No discharge records
available for this scacion.

Dote of collectio

Oct. 2, 1959 -
Oct. 3-6, 9-U
Oct. 12-20 -

Oct. 21-31 -

Nov. 1, 3, 5-10 -
Nov. 11-15
Nov. 16-21

Nov. 22-30 -

Dec. 1-12—
Dec. 13, 24
Dec. 14-22

Dec. 25-27-

Jan. 10, 14-17, 1960
Jan. 11-13, 18-21
Jan. 22-27, Feb. 3

Feb. 4-6

Feb. 8-12 -

Feb. 14-16, 18-22
Feb. 29, Mar. 1-9
Mar. 10, 12, 14-19
Mar. 22-26, 28-31

27-

Apr. 1-3, 29
Apr. 5-6, 8, 10-11,

14-16, 19-21, 26
Apr. 7, 18, 22, 24-25,2
Apr. 28—
May 1-3, 7-9 -
May 4-6
May 10-16
May 17-21, 24-26, 28—
May 29—
May 30, June 1-2

Calculaced fro

Mean

dis

charge
(cfs)

nimum, 178 ppm Jan. 10, 14-17.
Oct. 2.

nimum daily, 244 micromhos Oct. 5.

Chemical analyses, In parts per million, water year October 1959 to September 1960

Cal- Mag
Silica ne

(SiO:) (Fe)
(Ca)

sium

(Mg)

....
.. ._

14 46 2.7

13 56 3.6

12 54 5.3

13 64 4.9

14 52 7.0

15 100 8.3

16 95 9.6

13 106 10

22 77 5.7

22 52 4.2

L9 52 5.2

14 38 2.8

12 66 4.4

U 99 7.1

5.6 59 5.0

10 95 6.5

11 112 8.2

9.6 86 7.7

7.0 94 9.0

5.0 104 U

6.4 98 10

5.0 102 11

5.0 106 12

15 56 4.4

14 70 6.7

15 69 5.2

13 84 9.4

11 72 8.4

So

dium

(Na)

Po-

tas-

(K)

185
250

309

140

193

60

167

199

379

Donate

(HCO,)

133

125

153

234

171

223
278

279

305

213
132

214

123

184

251

140

247

283

193
205

238
224

Sul

fate

(SO.)

79

87

106

115

134

146

Chlo

ride

(Cl)

265

37

53

212

103

255
358

440

660

71

IS

32

76

167
96

156

262

143

245 147 430

260 137 550

232 — 140

130 84 64

184 97 218

182 99 265

240 96 545

233 — 205

195 108 398

•-

Fluo

ride

(F)

Ni-

trate

(NO,)

2.2

4.2

4.5
4.5

4.5

4.5

4.5
6.4

2.0

7.1

4.8

5 5.7

6 7.6
- --

6 4.5

6 4.0

6 3.0

5 5.3

(B)

Dissolved solids

per per

acre-

lion foot

_. ..

259 0.35

299 .41

a646 .88

438 .60

745 1.01

963 1.32

1,110 1.51

1,490 2.03

a409 .56

a208 .28

440 .60

178 .24

a307 .42

518 .70

307 .42

479 .65

684 .93

512 .70

713 .97

881 1.20

1,130 1.54

1,490 2.03

352 .43

a667 .91

a746 1.01

1,250 1.70

day

ardness

i CaCO,

Cal

cium,
magne-

90

126

234

284

284

306

216

147

226

106

182
276

168
264

313

246

272

304

262

Non-

carbon

ate

104

110

78

300 98

314 101

292 102

158 51

202 51

198 48

248 52

256 65

adsorp-

4.3
2.7

5.3

6.4

8.0

5.1

7.7

2.1

5.1

Specific
conduct-

(micro

mhos at

25 C)

1,150

1,290
1,700
2,050

2,720
692

379

735

297

517

849

486

787

1,150
527

1,170
1,460

1,490

1,990
2,600
1,060

591

1,170
1,310
2,280
1,220
1,740

PH

8.1
3.2

S.l

S.I

! S.I

I 7.9
8.0

I 7.8
7.9

7.8

7.5

7.8

5.0

8.0

7.6

7.9

7.5



!-0

Date of collection

June 10, 12-13, 1960—
June 14-15
June 16-19, 21-22, 24-
June 25

June 26

June 27

June 23

June 29-30, July 1-2—
July 4-7 -
July 8-U, 13-15, 17-1

21-24, 26-27

Aug. 8-U
Aug. 12-
Aug. 14-18
Aug. 20-21
Aug. 22
Aug. 24-25
Aug. 27-28
Aug. 29-30
Sept. 1-2
Sept. 7-16
Sepc. 18-24, 26-28, 30

Mean

dis

charge
(cfs)

Calculated from determined
Residue on evaporation ac 1

Silica

(SiO,)

13

13

12

14

6.0

6.4

Iron

(Fe)

TRINITY RIVER BASIN—Continued

646. RICHLAND CREEK NEAR FAIRFIELD, TEX.--Continued

analyses, In parts per million, water year October 1959 to September I960—Continue

Dissolved solids

Cal-

(Ca)

Mag-

(Mg)

9.8

3.3

5.2

3.8

3.9

6.4

48 4.3

43 4.3

54 7.7

43 3.2

44 3.7

50 4.9

53 5.8

92 13
94 22

So

dium

(Na)

Po-

tas-

(K)

561

54

123

63
54

244

104

263

711

255

311

Bicar-

bona to

(HCO,)

198

110

162

230

199

232

124

145

197

Sot.

fate

(SO,)

113

38

70

Chlo

ride

(CI)

840

62

154

372

615
1,420

70

54

350

1,100

290 -- 2.580

129 132 84

150 32 380

228 39 1,050
438 — 3,760

115 49 51

132 47 152

166 47 362

183 51 445

266 75 1,500
404 64 3,200

Flu

(F)

Ni-

trate

(NO,)

2.0

4.0

1.0

6.7

7.4

8 .0

6 3.0

6 3.0

5 4.5

6 1.2

6 3.5

Bo-

(B)

1,720
a265
a50l

a306

326

2,130

2.34

.36

.42

.44

1.18

a449 .61

a812 1.10

1,990 2.71

b6,500 8.87

a268 .36

a442 .60

a817 l.U

982 1.34

2,800 3.81

5,700 7.75

day

Hardness

as CaCO,

248

103

158
230

240

184
118
141

198

270

138

125

166
284

120

125

145

156

283

325

carbon

ate

So

dium

2.3

4.3

2.5

2.0

7.5

3.8
10

1.9

4.5

9.2

mhos at

25- C)

3.070
453

878

1,510
2,310
4,630

530

507

1,500

3,830

8,010
740

1,490
3,540

11,200
439

770

1,460
1,790
5,050
9,940



<P-
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TRINITY RIVER BASIN—Continued

66 5. TRINITY RIVER AT ROMAYOR, TEX.

LOCATION.--At gaging station at bridge on State Highway 105, 1.9 miles south of Romayor, Liberty County, 2.0 miles downstream from Gulf, Colorado & Sat
DRAINAGE AREA.--17,192 square miles.
RECORDS AVAILABLE.--Chemical analyses: October 1945 Co November 1949, February 1950 Co Sepcember 1951, April 1953 co September 1960.

Water temperatures: February 1950 co September 1951, April 1953 to January 1959.
EXTREMES, 1959-60.--Dissolved solids: Maximum, 719 ppm Oct. 1-7; minimum, 94 ppm June 27.

Hardness: Maximum, 188 ppm Dec. 1-15; minimum, 55 ppm June 27.
Specific conduccance: Maximum daily, 1,530 micromhos Occ. 7; minimum daily, L60 micromhos June 27.

EXTREMES, 1945-50, 1953-60.—Dissolved solids: Maximum, 1,900 ppm Nov. 7, 1953; minimum, 82 ppm July 31, 1954.
Hardness: Maximum, 258 ppm Occ. 21-31, 1956; minimum, 32 ppm Nov. 1-3, 1953.
Specific conduccance: Maximum daily, 3,800 micromhos Oct. 30, 1955; minimum daily, 103 micromhos Nov. 9, 1946.
Water cecperatures (1953-58): Maximum, 98°F July 18, 27, 1953; .Tinimum, 38°F Jan. 18, 1956.

REMARKS.--Records of specific conductance of daily samples available in district office at Austin, Tex. Records of discharge for wacer year Occober IS
Wacer-Suppiy Paper 1712.

Date of collecti.

Oct. 1-7, 1959
Oct. 8-9 -

Oct. 10-20

Oct. 21-31

Nov. i-5

Nov. 6-10

Nov. 11-19 --
Nov. 20-30

Dec. 1-15

Dec. 16-21--

Dec. 22-31

Jan. 1-10. I960

Jan. U-20

Jan. 21-31

Feb. 1-10 --
Feb. 11-24 -

Feb. 25-29 ---

Mar. 1-10 -

Mar. 11-17 -
Mar. 15-31

Apr. 1-10
Apr. 11-22
Aor. 23-29 "—
Apr. 30
May 1-3
May 4-15 --
May 16-31

June 1-14

June 15-24 --

June 25-26

June 27

June 28-30, July 1-3—
July 4
July 5-19 ---
July 20-31

Aug. 1-12
Aug. 13-19, 21-22, 27—
Aug. 20, 23-26, 28-31 —
Sept. 1-9 ---
Sept. 10-18 -
Sepc. 19-26 ---
Sept. 27-30 --

Weighte rage

Mean

dis

charge
(cfs)

1,097
6,675

16,090
8,359
7,152
7,004
3,429

1,359
19,270
18,890
17,000

22,520
21,840

10,310
10,460

20,980

13,860
5,751
3,596

3,011

1,842
1,750
9,590

12,330
4,182
2,362

1,257
1,589
5,840

27,300

11,270

4,180
1,218
1,743

3,696
1,670

Silica

(SiO,)

8.0

9.0

Iron

(Fe)

Cal-

(Ca)

Mag-

(Mg)

40 3.6

46 4.8

28 3.0
34 4.2

46 3.6

51 6.3

4.2

1.7
4.7

2.0

3.0

3.3

5.0

4.3
5.9

3.9

So

dium

(Na) (K)

Bicar

bonate

(HCO,)

181

175

126

143

132

141

121

102

110

115

(SO.)

110 60

141 77

153 76

155 64

159 73

140 37

69 36

145 84

139 49

164 59

170 54

130

137

142

168

130

149

126

190

124

iter year October 1959 to September 196C

Chlo

ride

(CI)

252

78
27

41

33
71

63

111

118

156

99

87

128

128

73

9.0

38

292

65

101

116

73

106

74

140

89

161

Fluo

ride

(F)

Ni

trate

(NO,)

2.2

2.2

3.5

2.2

3.8

2.0

2.2

2.2

1.2

1.2

3.8

2.0

2.0

1.8

2.2

4.8

3.2

5.1

2.8

Dissolved solids

(residue ac 180°C)

Parts

per

nil.

al99

270

al74

a250

317

352

468

al93

241

244

228

236

290

a23l

al03

a240

293

395

474

3301

a204

434

a336

428

320

422

318

488

358

a 501

Tons

per

.27

.37

.34

.43

.13

.22

.43

.57

day

2,130

8.650
6.120

3,360
4,730
2,930
1,650

1.720

10,040

12,290
11,200

13,860

13,920

8,070

5,520
5,330

3,980
4,550
4,160

3.850
2,230

2,560
7.790
6,790
4,900
2,140

1,560
2,010

6,930
4,900

1,050

1.960

802

4,210
1,430

856

6 72

1,360

4.630

Railway brid

co Sepcember I960 gi

Hardness

as CaCO,

177

131

115
134

82

102

138

121

126

122

122

160

173

165
142

136

138

140

156

118

140

106

153

Non-

carbon-

adsorp-

52 2.9

51 1.3

36 1.2

33 1.1

30 .9

33 l.l

58 3.7

30 2.3

56 2 .2

53 2.9

51 2.5

57 3.3

56 3.3

44 1 .9

58 3.2

55 3.1

52 2.4

58 3.3

51 2.3

55 3.3

61 3.3

65 4.6

Specific
conduct-

mhos at

25' C)

301

343

339

393

360
371

389

520

352

733

601

160

284

,250
514

722
519

707
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TRINITY RIVER BASIN—Continued

671. TRINITY RIVER NEAR MOSS BLUFF, TEX.

LOCATION.--At Devers Pumping Plant Number One,
RECORDS AVAILABLE.—Chemical analyses: Shore
EXTREMES, 1959-60.—Dissolved solids: Maximum

Hardness: Maximum, 192 ppm Dec. 1-13; minim
Specific conductance: Maximum dally, 1,360

EXTREMES, 1949-60.—Dissolved solids: Maximum

one mile west of Mos3 Bluff, Liberty County,
icriods during summers of 1946 Co 1949, dally rec
, 604 ppm Occ. 1-12; minimum, 125 ppm June 26-30.
im, 61 ppm May 6-8.
•Icromhos Occ. 10; minimum dally, 183 micromhos June 29-30.

3,930 ppm Aug. 26-31, 1956; minimum, 110 ppm Occ. 4-L0, 1949.

Occober 1949 co Sepcember I960.

Hardness: Maximum,
Specific conductanc

REMARKS.--Records of

Date of collection

Oct. 1-12, 1959 --
Oct. 13-21

Occ. 22-31
Nov. 1-10

Nov. U-22

Nov. 23-30

Dec. 1-13 —

Dec. 14-31

Jan. 1-15, I960—
Jan. 17-31 —

Feb. 1-10

Feb. U-21

Feb. 22-29

Mar. 1-10

Mar. 11-16, 18
Mar. 19-31

Apr. 1-8, 10
Apr. U-20
Apr. 21-23, 25-29-
May 1-5
May 6-8-
May 9-20
May 21-31

June l-U

June 13-25
June 26-30-

July 1-15
JuLy 16-31

Aug. 1, 3-5, 7-16-
Aug. 17-20, 25-31-
Aug. 21-24
Sept. 1-8
Sept. 9-19
Sept. 20-30

790 ppm Aug. 26-31, 1956; minimum, 40 ppm Apr. 9-13, 1955.
e: Maximum daily, 7,630 micromhos Aug. 27, 1952; minimum daily, 127 micromhos Oct. 7, 1949.
specific conductance of daily samples available in district office ac Austin, Tex. No discha

Mean

dis

charge
(cfs)

Silica

(SiO.)

13
12

9.6
10

9.4

13

13

9.6"

14

10

9.2

5.8

10

14

15

13

9.6

12

14

17

15

Iron

(Fe)

Calculated ft determined constituents.

lilable for this scacion.

Chemical analyses, in pares pur million, water year Occober 1959 to Sepcombe

Cal-

(Ca) (Mg)

7.2

3.9
4.0

2.9

4.1

5.0

6.8
3.0

3.9

3.8

4.8

4.3
2.6

4.2

4.7

7.5

21 2.0

54 5.9

52 5.8

60 6.9

51 6.2
22 1.9

42 5.3
46 5.3

52 5.5

22 2.0

42 4.3

38 4.0

48 4.8

54 6.2

So

dium

(Na)

89

32

62
60

91

100

19

bonate

(HCO,)

189

127

134

112

130

156

124

122

81

79

110

144

145

173

164

124

69
154

153

177

151

73

132

141

160

73

119

113

L46

162

Sul-

fate

(SO.)

Chlo

ride

(CI)

199
24

37

51

59

90

122

33
39

96

106

116

106

34

73

71

125

125
20

107

127

71

76

133

Fluo

ride

(F)

Ni

trate

(NO,)

2.0

2.0

2.0

3.0

3.5

3.0

3.2

2.5
2.0

2.2

2.2

2.8

1.2

2.0

2.0

3.2

4.5

2.2

.8

6.4

1.2

4.8

3.8

1.0

1.2

1.2

3.2

2.5

1.0

1.5

1.6

3.8

2.5

Bo-

(Bl

Dissolved solids

(residue at 180°C)

mil

lion

251

246

298

383

466
al94

234

217

269

al67

a205

412

436

426

426

a!60

369

346

454

460

.1125

384

378

411

a230

413
287

312
432

Tons

per

acre-

foot

0.82

.31

.34

.33

.41

.52

.63

.26

.32

.30

.36

.37

.23

.28

.35

.55

.56

.59

.58

.58

.22

.50

.47

.62

.63

.17

.52

.51

day

Hardness

as CaCO,

174

121

126

102

127

155

192

100

116

132

128

83

95

117
170

170

190

170

135

61

159
154

178

152

63

152

63

122

111

140

160

Non-

:arbon

ate

3 67

25 63

19 51

20 46

27 55

So

dium

1.0

1.2

1.8
2.0

2.4

1.3

1.1

1.7

1.2

1.6

1.5

2.4

2.6

3.0

3.3

1.8

2.1

2.1

3.0

3.5

1.0

3.1
2.7

3.0

3.2

3.7

2.0

3.2

Specific
conduct.

1,060
364

408
405

492

636

502

331

285

360

410

661

792
217

636

699

414

693

459

I.H

7.0

8.1

7.7

7.5

7.3

7.1

7.1

7.0

7.0

7.0

6.S

7.0

7.2

7.4

7.3



LOCATION.--Ac Barber Hill Pumping Plant, 5 ai
RECORDS AVAILABLE.—Chemical analyses: Short
EXTREMES, 1959-60.—Dissolved s<

Hardness: Maximum, 240 ppm Ji
Specific conductance: Maxirau:

EXTREMES, 1949-60.—Dissolved sc
Hardness: Maximum, 2,460 ppm
Specific conductance: Maximu:

REMARKS.—Records of specific a

Date of collection

Oct. 1-9, 1959
Oct. 10-14—

Oct. 15-31
Nov. 1-15

Nov. 16-30

Dec

Ja

. 1-19

. 20-31

. 1-15, 1960

. 16-18, 20-31

Feb. 1-10—

Feb. 11-19

Feb. 20-29 ---

Mar. 1-15

Mar. 16-21, 23-31

Apr. 1-14—
Apr. 15-30-
May 1-15—
May 16-31 —

June 1-6

June 7-16-

June 17-25

June 25-29

June 30, July L-10-
July U-20
July 21-31

Aug. 1-10-
Aug. U-22
Aug. 23-29
Aug. 30-31
Sepc. 1-10—
Sepc. U-20
Sepc. 22-30

Mean

dis.

charge
(cfs)

Calculated from determi

Silica

(SiO:)

Iron

(Fe)

TRINITY RIVER BASIN—Continued

672. OLD RIVER NEAR COVE, TEX.

northwest of Cove, Chambers County,
riods during summers of 1946 to 1949, daily records Octo

lids: Maximum, 822 ppm June 1-6; minimum, 145 ppm June 26-29.
ne 1-6; minimum, 58 ppm June 26-29.
i daily, 1,430 micromhos June 3-5; minimum daily, 197 micromhos June 27.
lids: Maximum, 11,300 ppm Oct. 14-29, 1956; minimum, 77 ppm Apr. 29, May 1-2, 1957.
Oct. 14-29, 1956; minimum, 34 ppm Apr. 29, May 1-2, 1957.
: daily, 18,000 micromhos Oct. 15, 17, 1956; minimum daily, 101 micromhos Apr. 29, 1957.
nductance of daily samples available in district office at Austin, Tex. No discharge r

1949 to September 1960.

liable for this stati

Chemical analyses.

Cal-

(Ca)

Mag-

(Mg)

3.0

71 14

28 4.3

40 5.3

44 6.0

54 6.6

24 2.5

26 3.5

29 3.6

30 3.4

26 3.1

22 3.2

30 4.3

38 5.2

49 5.9

66 9.9

5.1
6.1

So

dium

(Na) (K)

192

129

100

27

38

44

63

127

85

59

73

83
73

bonate

(HCO,)

157

150

88

12 7

138

161

72

79

91
77

76

103

130

155

180

136

152

159

177

179

62

107

129

152

144

173

170

170

156

162

168

per milli

Sul

fate

(SO.) (CI)

101

39

77

135

113

312

186

134

32

50

58
84

192

116

60

61

ar October 1959 to Septembc

Fluo

ride

(F)

0.3

.3

Ni

trate

(NO,)

1.0

3.8

1.5

.5

1.5

1.2

1.0

2.0

2.5

3.5

L.8

1.2

1.5
1.0

1.2

1.5

1.0

Bo-

(B) per

mil

lion

425

739

a200

267

308

388

al63

al79
al87

al89
al70

al53

212

360

524

418

478

822

577

496
al45

a214

272

342

542

410

a276

352

384

364

olved solids

lue at 180°C)

foot

0.58

1.01

.27

.36

.42

.53

.22

.24

.25

.26

.23

.21

.29

.36

.49

.71

.57

1.12

.78

.67

.20

.29

.37

.47

.74

.56

.38

.48

.52

.50

day

Hardness

as CaCO,

Cal

cium,

magne-

163

234

122

134

162

71

93
116

151

205

160

185

240

192

183

118

140

162

149

111

109

127

139

150

39

112

15

110

47

36

So

dium

adsorp-

3.0

4.6

1.6

2.0

2.9

2.7

2.9

4.1

3.2

4.3

3.0

2.4

2.8

3.1

2.6

Specific
conduct-

mhos at

25' C)

720

1,240
336

426

503

635

2 79

306

323

334

301

341

421

550

538

652

777

1,380

7.9

7.7

7.9

8.0

7.9

7.3

7.6

7.6

7.8

7.7

7.4

7.6

238 7.2

366 7.2

432 7.5

562 7.4

927 7.1

682 7.3

478 7.4
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TRINITY RIVER BASIN—Cc

673. TRINITY RIVER AT ANAHUAC, TEX.

LOCATION.--At Lone Star Pumping Plant in Anahuac, Chambers County.
RECORDS AVAILABLE.—Chemical analyses: Short periods during summers of 1946 to 1949, December 1949 to September 1960.
EXTREMES, 1949-56.—Dissolved solids: Maximum, 18,400 ppm Aug. 1-13, 1956; minimum, 140 ppm Apr. 12-19, 1955.

Hardness: Maximum, 3,550 ppm Oct. 21-31, 1952; minimum, 45 ppm Apr. 12-19, 1955.
Specific conductance: Maximum daily, 33,700 micromhos Sept. 26, 1956; minimum daily, 199 micromhos Apr. 15, 1955.

REMARKS.--Values reported for dissolved solids concentrations less than 1,000 ppm are residues on evaporation and for
conscicuents unless otherwise noted. Records of specific conductance of daily samples available in district office

concentrations c

at Austin, Tex.
than 1,000 ppm at
discharge records

Chemical analys ts per million, water year October 1959 to September 1960

Date of collectio

Oct. 3, 1959

Oct. 17

Oct. 22

Occ. 29 ---

Nov. 4

Nov. 12

Nov. 22

Nov. 26

Jan. I, I960

Jan. 7

Jan. 14

Jan. 21 --

Jan. 28

Feb. 4

Feb. 11

Feb. 16

Feb. 25 ---

Mar. 5

Mar. 10

Mar. 17 --

Mar. 24

Mar. 31

Apr. 6— —
Apr. 9
Apr. U
Apr. 13
Apr. 15

Apr. 17

Apr. 20-
Apr. 21
Apr. 24
Apr. 27
Apr. 29

May 2
M.3-/ 6
May 9
May 11
May 13

May 16
May 18
May 23-
May 25

May 27

charge
(cfs)

Silica

(SIO,)

Iron

(Fe)

Cal-

(Ca)

Mag.

(Mg)

So

dium

(Na)

Po-

tns-

Bicar

bonate

(HCO,)

156

119

145

138

126

100

135

151

73
101

120

109
121

128

116

128

102

86
94

110

132

165

129

127

145

144

163

177

179

167

L76

173

86

119

127

138

151
141

Sul.

fate

(SO,)

Chlo.

ride

(CI)

198

28

57

77

154

100

107

56

37

46
41

55

56

59

69

99

125

104

110

118
132

180

193

158

136

L86

173

222

190

101

138

195

97

78

106

197

Fluo

ride

(F)

Ni-

trate

(NO,)

Dissolved solids

day

alculac

ailable

Hardnet*

as CaCO,

155 27

114 16

125 5

130 17

113 10

98 16

159 48

150 26

88 28

110 27

116 13

115 26

118 19

137 32

127 32

135 30

106 22

102 32

103 26

125 35

157 49

194 59

179 61

198 64

207 62

198 52
184 47
196 52

196 54

196 62

186 56

136 3S

104 26

96 26

152 54

157 63

155 42

163 40

153 38

183 65
173 45

ecermined

station.

So

dium

adsorp.

Specific
conduct.

<micro-

mhos at

25- C)

942

346

421

492
433

457

820

507
414

389

398

353

pH

8.2

8.2

8.2

7.9

7.8

7.8

397 7.6

416 7.6

496 7. 7

649 7.8
836 7.8

684 7.5

697 3.0

761 5.0

818 7.9
991 8.0

1,060 S.O

946 3.1

828 S.O
991 8.0

943 8.1

1,100 8.0
982 8.1

682 7.6

494 7.6

514 7.5

793 7.6

974 7.8

675 7.7

653 7.8

674 7.7

983 7.8
872 7.8



-P-
00

Date of collection

June 1, 3, 6, 20, 27,
I960

June 13, 15, 17—
June 22, 24
June 29

July 1, 4, 6
July 8, 11, 13, 22, 25,

27, 29-

Aug. 1, 3
Aug. 5, 8, 10, 12, 15—
Aug. 17, 19, 22, 24, 29

31-

Sept. 2, 5, 7, 9-
Sept. 12
Sept. 14, 18
Sept. 16-
Sept. 21, 23, 28-
Sept. 26
Sept. 30

Calculated from deter

dis

charge
(cfs)

Silica

(SiO,)

Iron

(Fe)

Cal-

(Ca)

TRINITY RIVER BASIN—Continued

673. TRINITY RIVER AT ANAHUAC, TEX.—Continued

in parts per million, water year October 1959 to September 1960—Continued

Mag-

(Mg)

9.6

49

20

So

dium

(Na) (K)

152

589

Bicar

bonate

(HCO,)

150

153
192

79

9.4 203 139

0 282 148

4.6 124 114

5.5 113 128

— — 126

— — 127

— — 127

— — 158

— — 154

— — 184

Sul

fate

(SO.)

61

166

99

Chlo-

(Cl)

442

43

292

408

145
770

405

552

270

540

175

Fluo

ride

(F)

0.4

.5

Ni

trate

(NO,)

3.8

3.5

3.5

2.2

3.2

5.0

4.3

1.8

4.5

Bo-

IB)

Dissolved solids

Parts

per

623
1,960
1,040

752

959

490

a447

acre-

foot

0.85

2.67

1.41

.29

.61

1.02

1.30

.67

.61

Hardness

as CcCO,

168

180

125

302

194

244

174

256

179

Non-

:arbor

ate

278

109

20

198

130

28

So-

dium

adsorp
tion

ratio

6.8

9.1

Specific

1,080
3,460
1,830

1,230
1,650

pH

7.5

7.6

7.9

7.4

7.4

793 7.7

2,840 7.3

1,630 7.7

2,120 7.6

1,220 7.7

2,120 7.4

936 7.4



TRINITYRIVKRnA.SIN--Ci.nlInunl

674.TRINITYRAYATMOUTHOFTRINITYRIVKRNEARANAHUAC,TEX.

LOCATION.—AttoursamplingstationsInTrinityBayoppositemouthorTrinityKlvcrnearAnahuac,ChambersCounty.
immediatelybelowdelta.Station3-InAnahuacChannelabout1%milessouthwestofStation2.Station6-In
Station7-InTrinityBayaboutlhmileswestofStation6.

RECORDSAVAILABLE.--Chemicalanalyses:October1950toSeptember1960.

Station2-In

laliuacChannel

JflcChannel

Jthend.

Specifichogat25"C,andchloride.Inpartspctobcr1959toSeptemberI960

DateofCollcctic

Oct.5,1959
Oct.17

Oct.22

Oct.29

Nov.4

Nov.12

Nov.22

Nov.26

Dec.3

Dec.10

Hoc.17

Jan.7,1960
Jan.14

Jan.21

Jan.28

Feb.1

Feb.4

Feb.11

Feb.18

Feb.25

Mar.5

Mar.10

Mar.17

Mar.24

Mar.31

Apr.4
Apr.6•
Apr.8
Apr.11
Apr.13
Apr.15

Apr.17
Apr.20
Apr.21
Apr.24
Apr.27
Apr.29

May2
May4
Hay6-
May9
May11
May13

May16--
May18
May20
May23
May25
May27
May30

June1

June3
June6

June8

June13

June15

June17

June20

June22

June24

June27

June29

July1
July6
July11
July13

July22
July25
July27
July29

756156

34726

41844

730133

42657

45277

848165

736126

844138

1,100205

54393

43758

43657
41050

37637

45153

50263

45857

40150

40254

41558

49268

65198

785113

685103

698111

758119

819135

976170

1,120205

949158

828135

949172

946170

1,110220

1,240265

702118

32850

50072

837148

819139
971190

65393

66081

655•87

726121

877;164

881;164

937;175

975;195

1,440340

1,430;335

1,660400

4,2101,200
2,770;760

4,040;1,150
1,160245

1,830;440

2,420630

767;158

301;44

464;89

665;119

828j166

688123

650121

776'144

744

346

421

744

414

456

838

1,100
546

506

465

461
379

511

453

535

452

496

39R

412

493
642

784

685
690

760

828

979

1,120

943

919

925

957

1,110
1,090

731

408

518

815

651

660

656

721

893

877

917

1,560
1,420
1.670

4,210
2,750

4,040
1,160
1,780
2,590

755

298

130

27

42

138

165

125

138

208

94

106

54

63

55

57

67

96

113

103

109

119

135

172

205

155

162

168

175

220

222

139

139

195

93

79

85

121

171

166

170

198

375

332

420

1,200
740

1,180

245

430

690

157

43

771150

669121

824167

584124

648121

777144

-49-

nductanceChlorld

1,310280

34626

41944

734135

41957

45878

1,060232
684109

8,8202,780
1,080202

589110

50479

36237

38947

37638

502106

46254

47062

50968

40051

39954

41257

49167

62893

784111

680103

693110

759119

832138

991175

1,130210

1,070198

1,170235

1,770420

1,760420

1,670410

1,270272

1,330302

32247

50174

731127

796140

97419?

66195

65680

65586

721123

895171

855157

942180

1,060222

1,910480

1,910490

1,720430

4,3601,280
3,080850

5,0501,500
1,210255

1,670400

2,750750

767159

29341

46986

766148

747141

800157

677123

648120

779145

iductan

1,350305

34727

42444

744137

42756

45176

1,050228
7,3702,280

8,0202,500
1,050195

54695

38948

38139

515110

45153

51270

44756

39451

39855

41258

49666

62693
785111

682103

693110

759119

828138

994178

1,140212

1,010178

1,560350

2,370600

1,890480

1,850470

1,660400

1,220272

1,030228
49074

724128

813139

971192

65395

65879

65385
721122

820149

855157

966182

1,120

1,850470

1,750450

4,5101,320

3,370940

5,5101,680
1,210258

1,640390

2,890780

780162

29341

786154

677123

648121

785149
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ND

BRAZOS RIVER BASIN

805. DOUBLE MOUNTAIN FORK BRAZOS RIVER NEAR ASPERMONT, TEX.

LOCATION.--AC gaging station ac bridge on U. S. Highway 83, 8 miles downscream from Mouncain Creek, an
DRAINAGE AREA.—7,980 square miles, approximately, of which 6,470 square miles is probably noncootribu
RECORDS AVAILABLE.—Chemical analyses: October 1948 to November 1951, October 1956 co Sepcember !9oO.

Water temperatures: November 1949 to November 1951, Occober 1956 to September I960.
Sediment records: November 1949 to September 1951.

EXTREMES, 1959-60.—Dissolved solids: Maximum, 6,350 ppm Nov. 6; minimum, 674 ppm Dec. 18-21.
Hardness: Maxim-am, 2,420 ppm May 13-26; minimum, 202 ppm Dec. 18-21.
Specific conductance: Maximum daily, 9,090 micromhos Nov. 6; minimum daily, 897 micromhos July 8.
Wacer cemperacures: Maximum, 95°F July 25, Aug. 24; minimum, freezing point Nov. 13, Feb. 24.

EXTREMES, 1948-51, 1956-60 .—Dissolved solids: Maximum, 6,350 ppm Feb. 23-28, 1958, Nov. 6, 1959; mir,
Hardness: Maximum, 2,510 ppm Aug. 5, 8, 1951; minimum, 193 ppm Oct. 22-28, 1957.
Specific conductance: Maximum daily, 10,400 micromhos Feb. 25, 1958; minimum daily, 735 micromhos Occ
Water cemperacures (1949-51, 1956-60): Maximum, 96°F July 20, 1951; minimum, freezing point Jan. 4, I

REMARKS.—Values reported for dissolved solids concentrations less than 1,000 ppm are residues on evapoi
constituents unless otherwise noted. Records of specific conduccance of daily samples available in di
CO Sepcember 1960 given in Water-Supply Paper 1712.

ol Aspermonc, Stonewall County.

Date of collection

Oct. 1-2, 9-12, 1959—
Occ. 3-8

Occ. 13-29

Occ. 30-31

Nov. i-2, 5
Nov. 3-4, 7-U
Nov. 5 -
No 12-30-

Dec. 1-1

De 15-17, 22
Dec. 18-21
Dec. 23-24

Dec. 25-27 —

Dee. 25-31

Jan. 1-9, 1960
Jan. 10-12 —

Ian. 13-31 -

Feb. 1-2, 4-15
Feb. 3 -
Feb. 16-29

Mar. 1-12

Mar. 13-23
Mar. 24

Mar. 23

Mar. 26-3i

Apr. 1-15--
Apr. 16-30
May 1-12
May 13-26-
May 27-31

June 1-4, 9-12
June 5-5, 13-15 —
June 16-30

July 1-5
July 6-10
July U-20
July 21-31

Mean

dis-

charge

(cfs)

45.1

1.221
11.6

47.0

14.3

21.0

20.0

4.69

1.10

73.0

45.0

30.3

29.3

22.7

5.39

10.5

72.0
3.94

3.48

1.07

15.0

6.40

.60

Silica

(SiO.)

13

9.5

(Fe)

300 13

224 22

3.80 23

b .27 28

0 72

7,037 25

173 —

32.4 45

Calc llated :r

ides days

dete

Chemical analys

(Ca)

280

129

450

378

460

420

670

152

63

138

242

340

380

250

690

320

Mag

na-

(M«)

680 101

520 95

710 127

7C0 143

745 145

235 32

130 20

298 34

650 77

680 109

114 14

450 79

So

dium

(Na)

329

146

922

433

789

758

196

158
293

493

682

776

504

1,020

1,150
1.080
1,110

620

819

346

603
591

bonate

(HCO,)

102

117

115

138

142

136

142

130

145

66

158

120

140

116

126

126

132

114

117

100

108

120

67

Sul

fate

(SO,)

765

379

1,280
1,010
1,230
1,200

1,560

1,800
444

204

424

708

952

1,060
756

1,250

1,740
1,750
1,840

1,820

1,230
1,790
1,860
2,070

763

518

840

1,890
2,030

337

1,350

mum, 636 ppm Oct. 22-2£

. 24, 1
950, Ja

95 7.

n. 29, 1
nd for c

951, Js

c Aust!

1. 16, 1957, Nov. 13, 1959 Feb 24 1960.

1.000 ppm are c ale ilaced fr ;m dete rair ed

of discharge fo r w icer year Occobe

ater year Occober 1959 co September I960

Chlo-

ride

(CI)

139

1,400
635

1,240
850

2,420
1,400

1 ,210

232

155

370

698

1,020
1,200

720

1,550

2,000
44 5

1,830
2,090
1,800

172

850

1,360

1,190
1,490
1,520
1,400

2 78

210

480

332

1,300

Fluo

ride

(F)

Ni

trate

(NO,)

1.0

1.0

3.5

3.2

6.0

5.5
3.0

2.0

6.2

3.8

1.0

.0

5.0

3.0

Bo-

(B)

Parts

per

mil-

I , 940

a883
4,200
2,540
3,840
3,180
6,350
4,600

4,600
1,110

674

1,330
2,270
3,140
3.570
2,370
4,420

5,580

5.560
5,740
5,620
1,350

4,850

3,710
5,010
5,150
5,260
1,630

1,200
2,070
4,150
4,410

746

4,110

Tons

per

foot

2.64

1.20

5.71

3.45

5.22

4.32

8.64

6.26

6.26

1.51

.92

1.81

3.09
4.27

4.86

3.22
6.01

7.59

7.56

7.81
7.64

1.84

6.60

5.05

6.81

7.00

per

day

236

2,910
132

322

148

180

343

13.7

1,260
1,020

262

276

259

282

145

64.3

59.1

53.9

2.00

2.30

726

21.2

3.03

Hardness

asCaCO,

789

376

1,400
1,070
1,400
1,290
1,640
1,790

2.040
461

202

443

772

1,070
1,220

826

1,410

1,760
950

2,030
2,020
2,150

880

1,100
2,110

1,690
2,290
2,330
2,420

842

531
554

1,940
2,140

342

420

1,450

Non-

carbon

ate

694

276

1,300
1,010
1.320
1,190
1,570
1,670

1,930
367

89

326

650

946

1,110
709

1,280

1,640
896

1,900
1,930

786

1,040
2,020

1,620
2,190
2,230
2,350

749

435

802

1,550
2,100

254

322

1,390

Per-

cent adsorp-

5.1

3.3

9.2

7.0

7.3

4.0

Specific
conduct-

mhos at

25' C)

2.510

1.310

5,720
3,550
5,620
4,500
9,090
6,450

6.140
1.710

1.110
2.120
3,470

4,730
5.630

3,670
6.550

7.780
2,550
7,510
5,350

7,660
1,950
3,830
6,490

6.6 5,350
7.4 6,830

7.7 6,960
7.2 6,910
3.0 2,250

3.5 1,770

5.1 2,990
6.0 5.200
5.6 5,450
2.2 1,060

2,060
9.7 5,940

7.5

S.O

3.1

8.0
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-P-

10CATI0N.--At gaging station
DRAINAGE AREA.--310 square mi
RECORDS AVAILABLE.--Chemical

REMARKS.--Records of discharg

Stonewall County, 300 feec upscream from councy
s, approximately.
alyses: May 1959 to September 1960.
for water year October 1959 to September 1960 giv

BRAZOS RIVER BASIN--Co

812. CROTON CREEK NEAR JAYTON, TEX.

road ford, l^ miles upstream from mou

en in Water-Supply Paper 1712.

Cheraic alys iUior, Occober 1959 co Septe

Date of collection

Occ. 6, 1959
0:c. 14-15

Occ. 17

Occ. 20-22, 30
Occ. 27

Nov. 2- -

Nov. 3 (12 p.m.-12 O.)-
Nov. 3 (12 m.-12 p.ra.)-

Nov. 19

De

16 (12 p.m.-12
16 (12 a.-12 p.m.)
5, 1960

Feb. 3--

Feb. 17-

Mar. 15-

Mar. 30-

A?

Apr. 15
Apr. 13
Aor. 26

Apr. 27 (12 p.m.-12 m.)
Apr. 27 (12 3.-12 p.m.)
Apr. 25

14-

May 11
May 30 (12 p.m.-4 p.m.)
Hay 30 (4 p.m.-12 p.m.)
May 31, June 1
June 3-10

July 5-6 •
July 7-3 •
July 10-U

Mea daily di

charge
(cfs)

14.3

a .67

.20

4.12

0

0

78.8

64.4

6.97

1.48

19.0

21.4

1.05

1.56

.25

.05

7.25

a6.94

a .15

all.2

a66.1

1791

a9.44

Iron

(Fe)

Cal-

(Ca)

787

1,040

Mag-
ne-

(Mg)

70

140

170

So

dium

(Na)

1,910
3,770
2,420
4,670

4,760
3,980

4.50O

4,360

6,030
5,010
7,770

7,270
8,000
5,580

11,500

1,620
5,940
5,940
6,390
2,910

269

1,960

(K)

Bicar

bonate

(HCO,)

Sul

fate

(SO.)

2,050
2,610
1,690
2,720

2,510
2,300
2,450
2,330

1,660
1,540
2,370
3,110

2,390
2,260
3,100
3,150
3,240

2,590

2,950
2,610
3,540

1,630
2,730
2,920
3,200
1,980
1,600
2,250

Chlo

ride

(CI)

2.960

6,050

3,690
7,720

7,310

6,540
7,230
6,540

10,600

11,300
1,800
1,440
8,o30

i2.400

9,400
8,030

12,400

13,900
14,000
15,200

16,900
17,900
21,700
12,000
12,800

9,100

18,100

34,300
2,590
9,190

9,480
10,700
4,570

410

3,080

ride

(F)

Ni

trate

(NO,)

7,830
13,700

itolved solids

alculaced)

Tons

per

Kent Councy.

Hardness

asCaCO,

2,250
3,170
1,830

3,520

3.420

2,930
3,150
2,790

2,690
2,700
4,210
4,220
4,500

4,190
4,130
3,660
4,740

1,900

2,950

3,400
3,650
2,130
1,670
2,470

Non-

:arborj

ate

2,190
3,070

1,580

Per

cent
adsorp

tion

ratio

Specific
conduct-

mhos at

25- C)

11,300
19,300
12,600
23,200
24,100

23,100
20,300
22,200
21,100
28,300

31,900
7,600

6,620
24,400
33,300

26,900
23,600

33,300
36 , 700
37,300
39,700

39,100
40,300
47,300
33,300

35.100
26,700
46.700

76,700

PH
Density

at

20°C

1 .004

1.009

1.003

1.011

i.CU
1.009

1.010

1.C09

1.011

1.0C3

1.014

1.0U

1.009

1.016

1.018

1.013
1.020

1.020

L.022

1.027
1.014

1.016

1.011

1.023

1.043

26.300 1.012

26,500 -- 1.013

29,600 1.015

14,800 — 1.006

3,630 7.5 --

11,400
"

1.005



Date of collection

July 13, I960
July 15
July 16-17
July 19
July 21 (12 p.m.-

10 a.m.)
July 21 (10 a.ra.-

12 p.m.)

Aug. 1
Aug. 20 --
Aug. 21
Aug. 25 (12 p.m.-12 m.)
Aug. 25 (12 m.-12 p.m.)
Aug. 26
Aug. 28
Sepc. 20

Dis-

charge
(cfs)

2.33

15.5

a4.15

.94

56.4

46.0

69.1

17.1

Mean daily discharge

Silica

(SiO:)

Iron

(Fe)
(Ca)

BRAZOS RIVER BASIN—Continued

312. CROTON CREEK NEAR JAYTON, TEX.—Cc-nti

al analyses, in parts pt year Occober 1959

Mag.

(Mg)

So

dium

(Na)

3.50U

1,400
2,330

3,930

1,810

767

1,230
1,540
3,620

637

4,100

Po-

tna-

(K)

Blear-

bonate

(HCO,)

Sul

fate

(SO.)

2,740

2,100

2,450
2,800

2 ,0o0

2,120
2,240

2,590
1,930

2,560

Chlo-

ride

(CI)

5,560
2,040

3 ,600
6,240

2,350

1,180

7,140
21,700

1,900
2 ,300

3,860
1,240

2.600
6.350

jlciplied by ch

Fluo

ride

(F)

Ni

trate

(NO,)

.sity, where gi

uptembei 1960--O

s solved

alcula

Tons

per

day

Hardness

as CaCO,

3.12C

2.1j0
2,600

3,2 50

2,380

Non-

:arbon-

2,090

2,320

1,510

2,130 2 ,120
2,240 2,160
3,000
1,920 1,870

2,740

adsorp.

Specific
conduct-

mhos at

25-C)

8,850
12,900
19,300

5,650

22,100
51,200
6,470
9,620

15.500

6,400

10,400
19,900

I .006

1.009



C^

3RAZ0S RIVER BASIN--Continued

814. SALT CROTON CREEK AT WEIR D NEAR ASPERMONT, TEX.

LOCATION.--About 500 feet upstream from Haystack Creek and 1,000 feet upstream from gaging station, abouc 20 miles norchwesc of Aspermont, Stone
RECORDS AVAI1.A3LE.--Chemical analyses: October 1956 to September 1960.

Chemical analyses, in parts per million, water year October 1959 to September I960

Date of collectio

Occ.

Oct.

5, I960

June 3—

June 10—

June 23-
July I—
July 9—
Julv 12—

Aug. 23-
Sept. 5—
Sept. 13-

Dis

charge
(cfs)

2.26

.63

.50

11.7
.61

Iron

(Fe)

Cal-

(C.)

Mag-

(Mg)

So

dium

(Na)

24,200

95,600
100.000

22,100
91,500

89,300

27,700
21,500
75,500

85,200
83,000

39.900

71,300

98,100
99,300
77,800
99,100
99,300

71,700
46,900
95,300
93,500
29.800
71,800

101,000;
100,000
83,800

97,700]
99,400
97,700

Po-

tas-

(K)

Bicar

bonate

(HCO,)

Sul

fate

(SO.)

2,500
3,370
2,920
1,550
3,180

3,280

2,310
1,800
3,400

3,140
3,340
3,570
3,7 20

3,060
2,880

4,030
2,530
2,630

4,230
3.630
2.600

2,470
2,970
4,010

2,610
2,770
3,780
2,690
2,570
2,320

Chlo

ride

(C!)

37,800
150,000

157,000
34,600

143,000

141,000
43,700

33,700
121,000

134,000
132,000
142,000
112,000

154,000
157,000
121,000
158,000
155,000

112,000
73,100

153,000
156,000
48,100

114,000

158,000

158,000
132,0C0

154,000

157,000
153,000

ilciplied by t'n

Fluo

ride

(F)

Ni

trate

(NO,)

Dissolved solids

Parts

per

mil

lion

per

acre-

foot

per

day

all County.

Hardness

asCaCO,

4,300

9,550
9,150
3,000
9,040

3,320
4,180
3,150
8,220

8,610
5,570
9,070

7,980

9,100
9,560
7,950
9,910

10,700

8,640
6,760

10,400

11,100

5,520
9,700

9,970
9,060

3.950

9,170
8,980

3.930

carbon

ate

96 I
96 !
96

96

95

So

dium

adsorp-

96 I

96

Specific
conduct

ance

(micro

mhos at

2S-C)

76,900
155,000
158,000

72,400
153,000

155,000
35,900
71,300

152,000

155,000
122.000

157.000

147.00C

126,OCC
175,000

168.OCC
146,000
146,000

135.000

112,000
163.000

; 164,000!
| 92.SOO;
I 150,000i

146.000-

163.0C0

157,000
I 163,000
I 144,000
I 143,000

pH

1.041

1.153

1.053
1.039

1.173
1.167

t.lSS

1.195

1.203

1.202

1.060

1.204

1.203

i:S
1.203

1.198



LOCATION.--About 400 t'eet upstream iron
RECORDS AVAILABLE.--Chemical analyses:

Date of collection charge
(cfs)

Oct. 5, 1959-
Cc. 22

Oct. 27

Nov. 3

Nov. 20

Dec. 2

Dec. IS
J.m. 19. 1960

Feb. 17

Mar. 15

Mar. 31

Apr- 14
Apr. ;C
Apr. >3

June 3—

June 10—

,••-.;.• !-•-
July 9—
Julv 12—

July 29—

AuS.

Sep:
Seo<

liven in Cf

0.23

.18

Silica

(SiO,)

BRAZOS RIVER BASIN--Coneinued

J14.5. HAYSTACK CREEK HEAR ASPERMONT, TEX.

jth, abouc 20 miles norchwesc of

cober 1936 co Sepcember 1960.
Aspe

Iron

(Fe)

Cal-

(Ca)

Chen

Mag.

(Mg)

cal analyses, In pares per million, wacer year Occober 1939 co Se.pcc

So

dium

(Na)

17,600

37,500
34,500

14.400

28,300

32,500
i5,900
28,600
33,700

32,200
58,200

36,700

38,800
42,600

52,800
47,700

47,100

36,000

53.700
47,400
33,700
43,400

47,800

5C10C

43,300
47,900
44,000
45,100
s.1,700

slum

(K)

Bicar

bonate

(HCO,)

Sul

fate

(SO,)

3,710
4,390
4,150
2,550
4,100

4,110
3,250
4,010

3,690
4,090
4,010

4,400
4,540
4,740
5,050
5,360

5,250
4,700
5,160
4,990
4,640

5,120
5,060

5,090
4,620
4,860
4,700
4,910
4,530

Chlo

ride

(CI)

23,000
58,200

54,300
22,400
45.400

50,300
24,500
44,500

52,500
50,400

91,600

56,900

60,300

66,700

32,400

75,100

74,000
56,400

83,600
74,200

53,300
76,300
75,300

79,300

67,800

75,300

68,900

70,200
65,500

Fluo

ride

(F)

Ni

trate

(NO,)

Dissolved solids

Tons

per

nd should be multiplied by Che denslcy in any computation of loads.

Hardness

•sCaCO,

5,160
6,520

6,080
3,630
5,680

5,790
4,300
5,610

5,260

5,930

7,540

6,250
6.590

7.080

3,030

7,920

7,740

6.900

7,770
7,400

7.450

7.930
7,510

7,610
6,810
7,210
6,890
7,160
6,640

Non

:arbo

sdsorp-

Specific
conduct-

mhos at

25- C)

63,400

104,000
98,300

53.300

87,900

94,900
57,500
57,500
95,500
94,100

134,000

87,000
115,000

122,000
119,000

114,000

113,000
96,400

131,000
122,000
100,000
124,000

113,000

115,000
11,400

120,000
115.000

107,000
104,000

pH

1.037

1.074

1.069

1.029

1 . C 5 7

1.053

1.032

1 .055

1.065
1 .062
1.114

1.072
1.078

1.087

1.108

1.099

1.09S
1.073

1.107

1.095
1.069

1.097

1.092

1.104

1.087

1.095

1.083

1.090
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REMARKS.—Records
o
f
discharge

for
water

year
Occober

1959
Co

September
I960

given
i
n
Water-Supply

Paper
1712a
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O
c
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o
b
e
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1
9
5
9

t
o
S
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c
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b
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c
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.
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.
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.
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-
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.
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p
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—
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-
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u
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u
l
y
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l
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J
u

ly
1

2
-
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ly
2

0
-

J
u

ly
29
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.

4
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u

g
.

15
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u
g
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23
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---
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u
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-
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t.
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p
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.
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0
0

8
4

,5
0

0
8

4
,8

0
0

1
7

,0
0

0
8

1
,1

0
0

7
9

,4
0

0
2

5
,3

0
0

1
8

,9
0

0
6

4
,1

0
0

6
8

,6
0

0
6

6
,6

0
0

7
0

,2
0

0
8

5
,0

0
0

9
3

,5
0

0
9

1
,8

0
0

6
3

,7
0

0

7
0

,1
0

0
9

4
,3

0
0

5
9

,1
0

0
4

0
,9

0
0

9
5

,1
0

0

9
2

,9
0

0
2

2
,1

0
0

3
7

,2
0

0

2
4

,4
0

0
5

2
,4

0
0

8
8

,0
0

0
9

4
,2

0
0

9
8

,5
0

0
9

8
,4

0
0

7
5

,2
0

0
6

4
,7

0
0

9
5

,7
0

0

9
3

,5
0

0
9

2
,0

0
0

8
6

,7
0

0

sse
d

in
p

a
rts

p
e
r

m
illio

n

P
o

-

1
3

3
-

(K
)

B
ic

a
r

b
o

n
a
te

(H
C

O
,)

S
u

l

f
a
te

(S
O

,)

3
,5

3
0

8
0

0
2

,6
1

0
3

,5
3

0
3

,5
8

0

1
,8

7
0

3
,4

2
0

3
,4

5
0

2
,4

5
0

1
,8

0
0

3
,7

4
0

3
,2

7
0

3
,5

1
0

3
,7

5
0

3
,4

9
0

3
,1

3
0

3
,2

4
0

4
,1

5
0

4
,1

8
0

2
,8

5
0

4
,3

8
0

3
,6

6
0

3
,0

3
0

3
,1

6
0

2
,4

2
0

1
,6

1
0

2
,9

3
0

3
,9

4
0

2
,9

4
0

3
,1

5
0

2
,9

2
0

2
,9

9
0

4
,0

5
0

3
,2

7
0

2
,8

0
0

2
,9

8
0

3
,0

3
0

2
,9

7
0

C
h

lo

rid
e

(C
I)

1
1

6
,0

0
0

3
,2

2
0

3
5

,4
0

0
1

3
3

,0
0

0
1

3
2

,0
0

0

2
6

,9
0

0
1

2
7

,0
0

0
1

2
4

,0
0

0
3

9
,6

0
0

2
9

,8
0

0
9

9
,6

0
0

1
0

8
,0

0
0

1
0

4
,0

0
0

1
1

2
,0

0
0

1
3

3
,0

0
0

1
4

6
,0

0
0

1
4

4
,0

0
0

9
9

,6
0

0

1
1

2
,0

0
0

1
5

2
,0

0
0

9
3

,7
0

0
6

3
,9

0
0

1
5

2
,0

0
0

1
4

7
,0

0
0

3
4

,5
0

0
5

8
,8

0
0

3
8

.4
0

0
3

4
,5

0
0

1
3

8
,0

0
0

1
4

9
,0

0
0

1
5

6
,0

0
0

1
5

5
,0

0
0

1
1

7
,0

0
0

1
0

2
,0

0
0

1
5

2
,0

0
0

1
4

7
,0

0
0

1
4

5
,0

0
0

1
3

5
.0

0
0

1
5

2
,0

0
0

F
lu

o

rid
e

(F
)

ind
sh

o
u

ld
be

m
u

ltip
lie

d
by

C
he

d
e
n

sic
y

N
i

tr
a
te

(N
O

,)

D
isso

lv
e
d

s
o

lid
s

P
a
r
ts

p
e
r

m
il

lio
n

T
o

n
s

p
e
r

d
ay

H
a
rd

n
e
s
s

a
s
C

a
C

O
,

C
a
l

c
iu

m
,

m
a
g

n
e
-

8
,3

7
0

1
,0

6
0

4
,3

1
0

9
,0

7
0

8
,8

8
0

3
,0

4
0

8
,5

9
0

8
.3

5
0

4
,1

2
0

3
,2

1
0

7
,6

2
0

7
,6

4
0

7
,6

1
0

7
,9

8
0

5
,6

4
0

8
,8

4
0

9
,4

4
0

7
,3

5
0

8
,8

4
0

1
0

,3
0

0
7

,9
4

0
6

.3
3

0
1

0
,7

0
0

1
0

,7
0

0
3

,7
6

0
3

,7
3

0
5

,0
1

0
8

,5
6

0
8

,5
1

0
9

.6
5

0

1
0
,
1
0
0

9
,
C
O
O

8
,
4
3
0

7
,
3
6
0

1
0
,
2
0
0

9
,1

7
0

8
,7

6
0

8
,1

9
0

9
,0

3
0

N
o

n
-

c
a
rb

o
n

a
te

P
e
r
-

c
e
n

t

S
o

d
iu

m

a
d

s
o

rp

tio
n

r
a
tio

S
p

e
c
ific

c
o

n
d

u
c
t-

m
h

o
s

a
t

2
S

-C
)

1
4
9
,
0
0
0

1
0
,
6
0
0

7
3
,
9
0
0

1
5
2
,
0
0
0

1
5
3
,
0
0
0

6
0
,
0
0
0

1
5
2
,
0
0
0

1
5
3
,
0
0
0

8
0
,
5
0
0

6
5
,
0
0
0

1
4
1
,
0
0
0

1
4
4
,
0
0
0

1
4
3
,
0
0
0

1
4
6
,
0
0
0

1
5
6
,
0
0
0

1
2
5
,
0
0
0

1
7
7
,
0
0
0

1
5
3
,
0
0
0

1
3
4
,
0
0
0

1
4
6
,
0
0
0

1
2
3
,
0
0
0

1
0
3
,
0
0
0

1
4
6
.
0
C
0

1
4
6
,
0
0
0

=
9
,
S
0
0

9
7
.
2
0
0

7
5
,
1
0
0

1
2
1
,
0
0
0

1
5
0
,
0
0
0

1
4
5
,
0
0
0

1
5
2
,
0
0
0

1
6
3
,
0
0
0

1
5
2
.
0
0
0

1
4
4
,
0
0
0

1
6
3
,
0
0
0

1
6
1
.
0
0
0

1
4
1
,
0
0
0

1
5
9
,
0
0
0

1
4
2
,
0
0
0

p
H

1
.1

4
7

1
.0

0
3

1
.0

4
4

1
.1

6
9

1
.1

/1

1
.0

3
3

1
.1

6
4

1
.1

6
1

1
.0

4
8

1
.0

3
5

1
.1

2
9

1
.1

3
5

1
.1

3
0

1
.1

4
0

1
.1

6
9

1
.1

5
6

1
.1

5
7

1
.1

2
5

1
.1

4
3

1
.1

9
5

1
.1

2
1

1
.0

5
0

1
.1

9
6

1
.
1
9
0

1
.
0
4
3

1
.
0
7
2

1
.
0
4
5

1
.
1
1
0

1
.
1
7
5

1
.
1
9
2

1
.2

0
2

1
.2

0
0

1
.1

5
0

1
.1

2
8

1
.1

3
9

1
.1

8
7

1
.1

7
2

1
.1

9
6



LOCATION.--AC falls abi

RECORDS AVAILABLE.--Chi

Date of collection

Occober 22. 1959-

Nov. 20

Jan. 19, I960
Feb. 17

Apr. 20-
Apr. 28-
May 16 —

June 3 —

June 10-

Junc 23-

July 1—
July 12-
July 29-

Aug. 4
Aug. 15—
Sepc. 5—
Sept. 13-
Sept. 29-

miles upscream from mouth and 17 miles no
nalyses: January 1958 Co Sepcember 1960.

Dis

charge
(cfs)

0.81

1.24

1.30
1.30

.22

.02

.73

1.34

.23

.03

1.29

.30

.12

.16

Silica

(SiO;)
Iron

(Fe)

Cal-

(Ca) (Mg)

So

dium

(Na)

48,200

63,900
50,600
56,100

33,000
82,400
84,500
51,100

41,300
17,000
16,900
15,400
12,900
8,120

5,500
44,000

3,780
28,600
51,700

BRAZOS RIVER BASIN—Concinued

SALT CROTON CREEK AT FALLS NEAR ASPERMONT, TEX.

rchwest of Aspermont, Sconewall Councy.

pares per million, wacer year Occober 1959 to Sepcember I960

Po-

tas-

(K)

Bicar

bonate

(HCO,)

Sul

fate

(SO.)

3,970

3.660

3,550
3,740

3,310
3,330

3,530
2.970

3.920

3,060

3,060
3,600

2 ,420
2,200

2,140
4,960
2,010
3,110
2,380

Chlo-

ride

(CI)

76,400
101,000

79,500

3 7,500

131,000

130,000
135,000
30,500

64,300
26,600
26,400
24,200

20,700

12,700

8,700
58,900

5,950
46,700
81,700

Flue

ride

(F)

Ni

trate

(NO,)

Dissolved solids

Ports

per

mil

lion

Tons

per

day

a Field estimate.

Note: Values given in chts cable are ixpressed In pares per million and should be multiplied by die denslcy in ay computation of loads

Hardness

as CaCO,

3,490
8.160

6,860

7,460

9,010
8,140
9,370
6.710

6,960

3.680

4.220

4,170
3,550
2.830

2,610
3.270

2,420
5,740
6.620

So.

dium

Specific
conduct-

mhos at

25' C)

120.000
139,000
12 5,000
132,000

121,000
171,000
142.000

116,000

104,000
57,800
51,200

57.200
50.300
33.000

24,400
117,000

13,900

35,600
116,000

PH
Density

at

20°C

1.096
1.127

1.100

1.113

1.156

1.167

1.174

1.103

1.061
1.032

1.034

1.031

1.026

1.016

1.011
1.083

1.009

1.060

I 102



ON

o

LOCATION.—At gaging statio
DRAINAGE AREA.—4,830 squar
RECORDS AVAILABLE.—Chemica

Water temperatures: Octo
EXTREMES, 1959-60.--Diss

it bridge on U. S. High'
nlles , approximately, o
analyses: October 1948 to Sepce
c 1948 to September 1951, Octobe
solids: Maximum, 83,900 ppm Ap

y 83,
which 2,770

BRAZOS RIVER BASIN—Continued

20. SALT FORK BRAZOS RIVER NEAR ASPERMONT, TEX.

Salt Ci

Dbably
3ton Creek and 13.
oncontributing.

rthwesc of Aspermonc

1951, Occober 1956 Co Sepcember 1960.
1956 to September 1960.

. 28-30; minimum, 1,240 ppm July 7-9.

-jclmum, 5,510 ppm Apr. 28-30; minimum, 334 ppm July 7-9.
Specific conductance: Maximum daily, 125,000 micromhos Apr. 28; minimum daily, 1,690 micromhos July 8.
Water temperatures: Maximum, 9l°F Aug. 3; minimum, freezing point on several days during winter months.

EXTREMES, 1948-51, 1956-60.—Dissolved solids: Maximum, 99,200 ppm Mar. 30-31, 1959; minimum, 1,240 ppm July 7-9, 1960.
Hardness: Maximum, 6,200 ppm Mar. 30-31, 1959; minimum, 334 ppm July 7-9, I960.
Specific conductance: Maximum daily, 125,000 micromhos Apr. 28, 1960; minimum daily, 1,690
Water temperatures: Maximum, 95°F July 5, 1959; minimum, freezing point on many days durin

REMARKS.—Records of specific conductance of daily samples available in district office at Au
given in Water-Supply Paper 1712.

October 1959

cromhos July 8, 1960.
inter months.

i, Tex. Records of d ge for water year October 1959 to September 1960

Chemical analy September i960

Dale of collection

Oct. I, 1959- -
Oct. 2, 9-17—
Oct. 3-8

Oct. 18-30
Oct. 31, Nov. 1-4
Nov. 5-13 -
Nov. 14-30 -

Dei . 1-12-

:. 13-14-
.15, 20-26 —

;. 27-31

I. 1-15, 1960-
i. 16-31

Feb. 1-17—

Feb. 18-29
Mar. 1-14

Mar. 15-31

Apr. 1-16—
Apr. 17-27-
Apr. 28-30-
May 1-29—
May 30
May 31, Jun 5-8

June 2-4 —-

June 9-13—

14-19
20

21-30, July 1-4—
5 (12 p.m.-12 m.)-
5 (12 n.-12 p.m.).

June

June

June

July

July
6-

July
July
July
July
July

7-9—

10-17

18-21, 23-24 -
22

25-31

Aug. 1-6
Aug. 7-9
Aug. 10-20, 28-31
Aug. 21-27
Sept. 1-15—
Sept. 16-30

lWeighted average

Mean

dis

charge
(cfs)

31.0

67.9

602

1.35

1.8(

118

37.0

36.3

20.1

16.6 . 13

12.9 14

11.0 14

3.64 9.5

.68 11

.55 9.7

2.27 13

1.90 17

155 --

107 17

1,308 17

4,280 22

278 19

97.5 20

135

10.1 17

1.28 12

.47 16

.63 49

14.9 22

.23 17

.25 17

a Includes estimated data for missing period. Rep
Note: Values given in this table are expressed in

percent of runoff for water-year October 19"59 to September 1960.
Ullon and should be multiplied by the density, whore given, in any computation of loads.
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.0
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BRAZOS RIVER BASIN—Conti

)5. HUBBARD CREEK NEAR BRECKENRIDGE, TEX.

LOCATION.—At gaging station at bridge on U. S. Highway 183, 2.3 miles downs
Creek, and 8 miles upstream from Clear Fork Brazos River.

DRAINAGE AREA.--1,087 square miles.
RECORDS AVAILABLE.—Chemical analyses: April 1955 to September 1960.

Water temperatures: April 1955 to Sepcember 1960.
EXTREMES, 1959-60.—Dissolved solids: Maximum, 5,350 ppm July 1-5;

Hardness: Maximum, 1,820 ppm July 1-5; minimum, 99 ppm July 6.
Specific conduccance: Maximum daily, 9,270 micromhos July 4; mini

EXTREMES, 1955-60.—Dissolved solids: Maximum, 5,350 ppm July 1-5, 1960; minimum, 118 ppm Feb. 6-5, 1957.
Hardness: Maximum, 1.820 ppm July 1-5, 1960; minimum, 72 ppm Feb. 6-8, 1957.
Specific conduccance: Maximum daily, 9,270 micromhos July 4, 1960; minimum daily, 121 micromhos Apr. 27, 1957.

REMARKS.—Records of specific conduccance of daily samples available in district office at Austin, Tex. Records i
Paper 1712.

from Big Sandy Creek, 6.8 mile

.limum, 142 ppm July 6.

n daily, 247 micromhos July 6.

rthwest of Br ridge, Stephens County,

f discharge fa Occober 1959 Co Sepcember 1960 given in Water-Supply

Date of collectio

Oct. 1, 1959
Oct. 2-4-

Oct. 5-13

Occ. 14-17

Oct. 18-25

Oct. 26-31, Nov. 1-10—
Nov. 11-30

Dec. 1-16, 27-31
Dec. 17-26

Jan. 1-2, 10-11, 15-17-
Jan. 3-6, 9, 12-13
Jan. 7-8, 14
Jan. 18-21

Jan. 22-31, Feb. 1-2 —

Feb. 3-5

Feb. 6-15

Feb. 16-29

Mar. 1-15

Mar. 16-26

Mar. 27-31, Apr. 1-3---

Apr. 4-21
Apr. 22-25—
Apr. 26 (12 p.m.-12 a.)
Apr. 26 (12 a.-12 p.m.)
Apr. 27-28
Apr. 29-30, May 1-10—
May U-20
May 21-31

June 1-9

June 10

June 11-30- —

July 1-5
July 6 (12 p.m.-12 m.)-
July 6 (12 a.-l2 p.m.),

7 (12 p.m.-12 m.)
July 7 (12 m.-l2 p.m.),

8-13

July 14-15, 21-31
July 16-20 --

Aug. 1-15
Aug. 16-19, 21-26
Aug. 20—
Aug. 27-31, Sept. 1-15-
Sepc. 16-30

Weighted

Mean

dis

charge
(efs)

1,230
5,493

309

20.2

1.00

.42

.26

.18

.90

46.7

21.2

3.34

123

10.3

1.04

19.8

.44

1.38

2,330
2,330

470

44.6

3.03

1,340

1,300

43.
5.82

2.68

Silica

(SiO.)

9.8

8.8

8.0

7.8

9.6

13

8.6

7.4

6.8

4.2

4.8

6.0

6.0

9.8

9.6

9.0

9.0

7.0

8.2

11
8

9.0

a Residue on evaporation at 180^0.

Iron

(Fe)

Chemical analys

Cal-

(Ca)

Mag-

(Mg)

34 4.2

40 6.8

46 7.0

78 14

122 24

147 35

169 42

124 27

56 17

so 17

122 30

63 10

128 30

165 36

190 47

208 52

74 16

134 29

88 19

104 25

180 36

502 114

34 3

112

80

U

13

6.5

So

dium

(Na)

Po-

ta*-

(K)

61

97

137

180

128

136

117

267

177

330

106

277

316
369

383

52

109

62

109

179

106

126

399

1,260

121

290

90

parts per million, water year October 1959 to September 1960

Bicar

bonate

(HCO,)

110

101

103
99

155
209

161

184

132

128

110

114

132

139

137

96

169

172

127

101

108
124

167

166

109

101

112

148

120

178

131
121

126

131

Sul

fate

(SO.)

152

254

347

141

38

55

108

119

145

22

25

27

34

144

87

124

35

Chlo

ride

(CI)

272

29

72

83

128

200

275

345

282

290

240

622

220

632

712

870

920

440

512

520

102

245

124

245
390

212

260

950

3,020
3,180

20

133

62

162

248

620

170

195

Fluo

ride

(F)

Ni

trate

(NO,)

2 2.0

3 2.5

- 2.5

- 2.0

- 2.0

-
4.8

2 7.3

2 2.2

3 2.2

3 2.2

3 2.2

5.9

4.2

3.7

4.2

4.8

4.2

4.5

8.9

3.8

3.8

5.0

2.8

2.0

1.5

(B)

Dissolved solids

(calculated)

per

mil

lion

159

a260

268

444

a761
954

1,180
a865

662

601

1,140
804

1,440

494

1,190
1,420
1,670
1.790

846

1.190

317

529

971

603

733

1,660
5,070
5,350

142

364

436

434

248

a557

594

1,140
a 586

559

330

Tons

per

0.22

.35

.36

.60

1.03

1.30

1.60

1.18

1.55

1.09

1.96

.67

1.62

1.93
2.27

2.43

1.15

1.62

.43

.72

.46

.75

1.32

1.00

2.26

6.90

7.28

.19

.81

1.55

Tone

per

day

2,360
217

14.6

1.20

.86

.67

.57

2.10

83.5

252

459

46.0

13.0

164

33.1

3.99

3.02
334

45.2

1.41

1,990
3,330

429

66.5
7.94

1.55

3.50

514

1,280

SI.2

6.82

7.28

182

.25

3.91

74 .0

Hardnes*

asCcCO,

244

102

128

144

252

403

511

594

420

284

270

428

319

535

443
560

668

733

342

529

615

163

224

161
2 50

454

1.720

1,820
99

276

256

374

261

2 70

Non-

carbon

ate

125

232

360

462

270

176

164

338

226

44 7

126

350
434

554

620

263

390

474

59

142

72

149

316

162

1,650
1,730

102

36

130

148

275

158

163

Per

cent

So

dium

adsorp
tion

ratio

2.1

2.6

3.2

2.7

3.5

3.1

5.6

4.3

6.1

3.2

2.1

3.0

3.7

2.7

2.9

7.1

13

2.6

2.0

1.4

2.4

2.6

Specific
conduct-

mhos at

25" C)

1,160

281

436

492

806

1.220

1,660

1,880

1.390

1.230

1,090
2,170

1,560

2,740

937

2,270
2,640

3.040

3,240

1,630

2,110

2.340

1,020 7.7

636 7.5

1,060 7.5

1,750 7.5

1,100 7.6

1,310 7.3

3.120 7.6

5,850 6.6

9,220 7.4

247 8.0

821 7.3

766 7.3

429 7.7

932 7.3

1,090 6.9

2,160 7.6

962 7.3

1,020 7.2



BRAZOS RIVER BASIN—Continued

832. SALT CREEK NEAR NEWCASTLE, TEX.

LOCATION.-AC gaging station at county bridge. 1.0 mile upstream from Oak Creek. 2.0 miles upstream from State Highway 24 bridge. 5.0 miles east of Newcastle You
upstrenin troni Suit Creek Reservoir Dcm.

DRAINAGE AREA. — 57.9 square miles.
RECORDS AVAILABLE.--Chemical analyses: April 1958 to March I960.
EXTREMES, 1959-60.--Dissolved solids: Maximum, 1,700 ppm Oct. 19-29; minimum, 82 ppm Oct. 3-4.

Hardness: Maximum, 570 ppm Oct. 19-29; minimum, 34 ppm Oct. 3-4.
Specific conductance: Maximum daily, 3,630 micromhos Occ. 30; minimum daily, 96 micromhos Occ. 3.

EXTREMES, 1958-60.—Dissolved solids: Maximum, 4,350 ppm June 21-30, July 1-5, 1958; minimum, 51 ppm July 18-19, 1959.
Hardness: Maximum, 1,230 ppm June 21-30, July 1-5, 1958; minimum, 22 ppm July 18-19, 1959.
Specific conduccance: Maximum daily, 11,000 micromhos June 24, 1958; minimum daily, 72 micromhos July 19, 1959.

REMARKS.—Records of specific conduccance of daily samples available in discricc office ac Auscin, Tex.
Paoer 1712.

ng County, and about 8.5 miles

rds of discharge for wacer year October 1959 to September 1960 given in Water-Supply

Date of collection

Oct

Occ

Oct

Oct

Occ.

Nov

1-2, 7-9, 1959 —
3-4

5-6 —

10-18
19-29

30-31, Nov. I,
10

2-3, 11-15
5-6

16-30

Dec. 1-14, 16
Dec. 15, 17-19

Dec. 20-31
Jan. 1-4, 1960

Jan. 5. 7-11 •
Jan. 6, 12-13- •
Jan. 14-23

Jan. 24-31

Feb. 1-2, 17-29
Feb. 3-6— -

Feb. 7-9

Feb. 10-16

Weighted average-

Mean

dis

charge
(cfs)

a2.38

1,670

106

.34

a .10

13.2

a .33

S.05

al.00

14.5
a .72

.70

9.12

205

3.62

Silica

(SiO:)

8.0

8.0

9.9
7.9

8.7

9.8

U

12

(Fe)

Cal-

(Ca)

Mag-

(Mg)

9.3 2.6

26 5.0

110 22

166 ;.;

30 6.7

50 11

15 4.2

74 18

103 28

50 11

78 19

94 20

42 8.9

29 6.2

42 9.4

75 15

114 27

19 3.8

Cl-..;mic.il .m.ily

So

dium

(Na)
sium

(K)

248

424

259
115

213

277

95

61

284

29

80

154

bonate

(HCO;)

82

132

140

"s PI

Sul

fate

(SO.)

103 19

102 28

74 U

62 18

91 16

122 31

153 38

55 9

Includes days of less than 0.05 cubic feet per second discharge.
Residue on evaporacion ac 180"C.
Represents 78 percenc of flow for wacer year Occober 1959 Co Sepcember 1960.

illion. October 1959 to March 1960

Chlo

ride

(CI)

190

10

67

545

950

104

214

38

375

235

445
570
194

112

167
3 70

598

48

159

Fluo

ride

(F)

Ni.

urate

(NO,)

1.5

3.0

1.5

4.0

4.0

2 3.8

3 2.2

4 1.0

3 2.5

3 4.2

3 2.2

i 3.8

2 4.2

3 3.5

Bo-

(B)

Dissolved solids

(calculaeed)

per

mil

lion

430

82

199

1,030

1,700

252

453

138

722

1,060

479

837

1.050

b427

270

b4l0

b304

1,150

152

373

.11

.27

1.40

2.31

.62

.19

1.44

.65

1.14

1.43

.58

.37

.56

1.09

1.56

day

27.6

370

57.0

.93

.40

3.00

2.86

18.8

1.63
1.98

10.5

149
4.01

.39

.63

.20

Hardness

as CaCO,

Cal

cium,

magne-

102

170

372

170

272

316

142

98
144

253

Non-

carbon

ate

271

100

233

}1

270

18

So

dium

adsorp-

2.3

3.4

5.3

3.8

5.5

6.8
3.5

2.7

3.1

1.6

2.8

4.2

Specific

conduct.

mhos at

25' C)

338

120

367

1,960

3.230

504

363
230

1.330

2,020

948
1.630

2.010

790

508

726
1.440

2,210

275

720

1.230

7.9

7.3

7.8
7.9
- .u

7.3

7.3

7.3

7.2

7.1

7.1



BRAZOS RIVER BASIN—Continued

886. BRAZOS RIVER AT POSSUM KINGDOM DAM NEAR GRAFORD, TEX.

LOCATION. —Immediately below Possum Kingdom Dam, 2.6 miles upscream from Loving Creek, 11.3 miles souchwest of Graford, Palo Pinto County, and
DRAINAGE AREA.--22,550 square miles, approximately, of which 9,240 square miles is probably nonconcribuctng.
RECORDS AVAILABLE.--Chemical analyses: January 1942 Co Sepcember I960.

Wacer cemperacures: Occober 1949 co Sepcember 1955.
EXTREMES, 1959-60.--Dissolved solids: Maximum, 2,220 ppm Jan. 1-21; minimum, 1,240 ppm Nov. 1-30.

Hardness: Maximum, 600 ppm Jan. 1-21; minimum, 376 ppm Nov. 1-30, Dec. 1-31.
Specific conductance: Maximum daily, 4,170 micromhos Jan. 12; minimum daily, 2,090 micromhos Dec. 23-27.

EXTREMES, 1942-60.--Dissolved solids: Maximum, 2,640 ppm Jan. 1-31, 1956; minimum, 331 ppm Apr. 26-30, May 1-10, 1957.
Hardness: Maximum, 328 ppm Jan. 1-31, 1956; minimum, 135 ppm Apr. 26-30, May 1-10, 1957.
Specific conductance: Maximum daily, 5,720 micromhos Jan. 7, 1956; minimum daily, 494 micromhos May 4, 1957.
Wacer cemperacures (1949-55): Maximum, 76°F Sept. 27-30, 1950; minimum, 45°F on several days in February 1951.

REMARKS.—Records of specific conductance of daily samples available in district office at Austin, Tex. Records of discharge for gaging stati
September 1960 given in Water-Supply Paper 1712. No appreciable inflow between dam and gaging station except during periods of heavy local

Che Occober 1959 co Sepcembe

Mean

SUii
charge (SiO,)
(cfs)

Cal

cium

(Ca)

Mag-
ne-

(Mg)

So

dium

(Na)

Sul

fate

(SO.)

Chlo.

ride

(CI)

Fluo

ride

(F)

Ni

trate

(NO,)

Dissolved solids

(calculated)

Date of collection

Oct. 1-31, 1959
Nov. 1-30

Dec. 1-31 ---

Jan. 1-21, 1960
Jan. 22-31--

Feb. 1-29

Mar. 1-31

Apr. 1-30
May 1-31

June 1-30

July 1-31

Aug. 1-31
Sept. 1-30

Weighted average-

2,900

293

300

295

1,250

862

192

285

407

172

2,087

422

411

9.0

9.6

9.6

9.4

Iron

(Fe)

123

118

130
134

21

tas-

(K)

3L0

298

305

577

396

429
365

336

333

359

365

bonato

(HCO-.)

110

109

107

118

109

120

114

114

116

122

124

416

328

300

286

267

263

480

450

620

640

700

570

542

530

570

590

0.8

.5

(B)

Parts

per

1,290

1,240

1,260
2,220
1,600

1,540
1,560

1,670
1,440

1.360
1,340

1,430
1,480

1.71

3.02

2.18

2.09

2.12

2.27

1.96

1.85

1.52

1.94

2.01

per

day

10,100

951

1,020
1,770
5,400

3,580
809

1,290
1,580

7,550

1,630

1.640

from gaging

Hardness

asCcCO,

Cal

cium,

mogne-

394

376

376

600

472

444

436

468

402

405

394

415

442

Non-

carbon

ate

304

287

289

504

383

330

340

370

308

313

299

Occober 1959 co

Per-

cent

So

dium

adsorp-

Specific
conduct-

2,180

2,130

2,130
3,710
2,750

2,620
2,650

2.350
2,270

2,430
2,500

PH



BRAZOS RIVER BASIN—Coneinued

926. BRAZOS RIVER AT WHITNEY DAM NEAR WHITNEY, TEX.

LOCATION.-Immediately below Whitney Dam, 4.0 miles upstream from Iron Creek, 3.4 miles upstream from gaglnK station near Uhltnav ,„h 7 4 nDRAINAGE AREA.-26,170 square miles, approximately, of which 9,240 square miles is probably nonconcuring Whitney, and 7.4 miles
RECORDS AVAILABLE.-Chemical analyses: Occober 1947 Co May 1948, Occober 1948 Co Sepcember 1960

Water temperatures: October 1947 to May 1948, October 1948 Co Sepcember 1960.
EXTREMES, 1959-60.—Dissolved solids: Maximum, 831 ppm Sepc. 1-30; minimum, 589 ppm Mar. 1-24

Hardness: Maximum, 280 ppm Sept. 1-30; minimum, 246 ppm Nov. 1-30.
Specific conductance: Maximum daily, 1,530 micromhos Sept. 27; minimum daily, 807 micromhos Oct. 17.
Water temperatures: Maximum, 81°F Aug. 1; minimum, 39°F Feb '5

EXTREMES, 1947-60.-Dissolved solids: Maximum. 1,560 ppm Occ. 1-10, 1948; minimum, 183 ppm June U-20, 1952
Hardness: Maximum, 542 ppraOcc. 1-10, 1948; minimum, 96 ppm June U-20, 1952.
Specific conductance: Maximum daily, 2,660 micromhos Oct. 1, 1948; minimum daily, 203 micromhos May 23 1952
Water cemperacures: Maximum, 92"F July 21, 28-29, 1957; minimum, freezing poinc Jan. 28-29, 1948.

REMARKS,—Records of specific conduccance of daily samples available in district offirr. ir anai-fn t„„ d.,- i. .a u ,.i_ cNo appreciable inflow between dam and gaging station except during periods of he"} local rains,'. discharge for water year October 1959 to September 1960 given In Water-Supply Paper 1712.

souchwese of Whitney, Hill Councy.

Date of collection

Oct. 1-31, 1959
Nov. 1-30

Dec. 1-31

Jan. 1-31, 1960

Feb. 1-29 -

Mar. 1-24

Mar. 25-31

Apr. 1-30
May 1-31

June 1-30

July 1-31

Aug. 1-31
Sepc. 1-30

Weighted average—

Mean

dis

charge
(cfs)

9,295

664

1,277
2,801

1,914
968

760

989

1,227

557

1,656

Silica

(SiO,)

8.E

12

10

9.6

9.0

11

11

10

u

12

11

Iron

(Fe)

Cal-

(Ca)

Mag-

(Mg)

13

80 13

79 13

90 13

82 13

76 14

77 14

77 14

85 16

84 17

ulya

So

dium

(Na) (K)

151

145

109
107

146

125

134

155
176

Bicar

bonate

(HCO,)

115

122

130

148

166
169

179

170

148

153

155

151
141

Sul

fate

(SO.)

138

135

140

137

106

132

114

114

115

118

132
147

ater year October 1959 to Septembe

Chlo.

ride

(CI)

258

235

230

225

170

165

220

195

205

250

278

Fluo

ride

if)

0.3

.4

Ni

trate

(NO,)

1.2
1.0

1.5

2.0

1.8

1.5

1.8

1.2

2.8

1.0

Bo-

(B)

Dissolved solids

(residue at 180°C)

Parts

per

mil-

739

710

598

589

732

667

634

661

680

771

831

Tons

per

1.01

.97

.80

1.00

1.05

1.13

Tons

per

<1 ay

18,550
1,270

2,410

5,430

3,090
1,540

1,500

1,780

2,100

994

3,040

1,160
1,300

3,55

Hardness
as CcCO,

252

246

249

267

253
250

278

258

247

250

250

Non-

carbon

142

146

117

112
132

118

126

124

122

154

164

So

dium

adsorp-

4.4

4.2

4.2

3.9

3.0

2.9

3.2

3.3

3.4

3.7

Specific
conduct-

mhos at

25- C)

1.240

1,200

1,180
1,190

1,010
977

1,210

1,070

1,070

1,070
1,090

1,260
1.380

pH

7.7

7.7

7.6

7.6



LOCATION.—At bridge on U. S. Highway 77, 2,020 feec downstre
Cameron, Milam County.

DRAINAGE AREA. —7,000 square miles.
RECORDS AVAILABLE.--Chemical analyses: October 1959 to September 1960.

Water temperatures: October 1959 to September 1960.
EXTREMES, 1959-60.—Dissolved solids: Maximum, 607 ppm Sept. 29; minimum, 130 ppm June 25-26.

Hardness: Maximum, 273 ppm June 1-24; minimum, 92 ppm June 25-26.
Specific conductance: Maximum daily, 1,000 micromhos Sept. 29; minimum daily, 191 micromhos June 26
Water temperatures: Maximum, 89°F on several days during July and August; minimum, 40°F Jan. 19.

REMARKS.—Records of specific conductance of daily samples available in district office at Austin, Tex
Water-Supply Paper 1712.

Date of collection

Oct. 29-31, 1959
Nov. 1-10 '

Nov. U-20

Nov. 21-30

Dec. 1-15

Djc 16

Dec. 17-31

Jan. 1-12, 1960 -
Jan. 13-31

Feb. 1-6

Feb. 7-20 —

Feb. 21-29
Mar. 1-13

Mar. 14-31

Apr. 1-14
Apr. 15-28
Apr. 29-30 ---
May 1-15
May 16-31

June 1-24—

June 25-26-

June 27-30-

July 1-21—
July 22-31-

Aug. 1-10 —
Aug. U-20 --
Aug. 21-31
Sept. 1-14
Sept. 15-26
Sept. 27-28, 30
Sepc. 29

Weighted •:-'••'•.>:

Mean

dis

charge
(cfs)

5,700
5,981
6,729
1,813

1,076
16.300

5,723
4,503
5,824

6,642
4,372
2,592
2,468
1,654

1,210
940

2,865
1,112

620

268
630

540

253

269

132

270

205

129

59.

491

375

Silica

(SiO:)

Iron

(Fe)

Chemi

Mag-

(Ca) (Mg)

74 12

69 10

63 12

74 14

80 17

76 16

66 21

58 16

62 18

66 20

67 24

52 18

BRAZOS RIVER BASIN—Continued

1065. LITTLE RIVER AT CAMERON, TEX.

m gaging station, half a mile upstream from Gulf, Colorado, 61 Sa Co. bridge, and 2 mile

scharge for October 1959 Co September 1960 gi

•laiys

dium

(Na)

Po-

tas-

(K)

in parts pe

bonatc

(HCO,)

157

171

167

245

270

132

234

.211

256

273

254

265

255

268

178

253

268

276

120

218
255

207

256

222

245

254

281

209

194

ail lion.

Sul

fate

(SO.)

Chlo

ride

(CI)

7.0

26

28

4.0

54

year October 1959 to September 1960

Fluo

ride

(F)

0.4

.5

Ni

trate

(NO,)

7.9

9.7

5.4

8.0

7.7

6.6

5.6

(B)

Dissolved solids

(residue ac 180°C)

Parts

per

mil-

a206

242

233
332

3291

322

309

300

346

370

376

385

a271

386

402

421

130

a394

436

312

410

365

396

406

436

a338

0.28

.33

.30

Tons

per

day

3,170

3,910

4,230

1,630

I 030

4,500
3,910
4,860

5,380
4,030
2,590
2,510
1,720

1,230
1,040
2,100
1,160

673

305

221

651

298

227

146

266

219

141

70.4

448

Hardness

as CaCO,

147

159

157

230

256

116

219

234

213

206

242

270

256

258
270

2 54

262

273

92

251

210

228

246

266

204

236

Non-

carbon

ate

Per

cent

Calculated from detert .incd constitue

Represents 71 percent of runoff for Iter year October 1959 to September 1960.

So

dium

adsorp-

1.0

.9

1.0

1.2

1.4

1.6

1.1

1.3
1.4

1.4

Specific
conduct-

mhos at

25-C)

277

502

7.5

5.1

526

561

620

622

641

476

642

633

727

191

6 56

692

503

673

600

645
684

747

3.0

7.9
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BRAZOS RIVER BASIN—Continued

1110. NAVASOTA RIVER NEAR BRYAN, TEX.

LOCATION.—At gaging station ac bridge on U. S. Highway 190, 2.5 miles upstream from Shepherd Creek and 17 miles northeast of Bryan, Brazos County
DRAINAGE AREA.—1,439 square miles.
RECORDS AVAILABLE.--Chemical analyses: October 1958 to Sepcember 1960.

Water temperatures: October 1958 to September 1960.
EXTREMES, 1959-60.--Dissolved solids: Maximum, 1,130 ppm June 25; minimum, 100 ppm Dec. 18-21.

Hardness: Maximum, 355 ppm June 25; minimum, 32 ppm Dec. 18-21.
Specific conductance: Maximum daily, 2,110 micromhos June 25; minimum daily, 125 micromhos Dec. 20.
Water temperatures: Maximum, 87°F July 31; minimum, 40°F Feb. 26, Mar. 3.

EXTREMES, 1958-60 .—Dissolved solids: Maximum, 1,130 ppm June 25, I960; minimum, 72 ppm Feb. 15, 1959.
Hardness: Maximum, 335 ppm June 25, 1960; minimum, 27 ppm Feb. 15, 1959.
Specific conductance: Maximum daily, 2,370 micromhos Sept. 22, 1959; minimum daily, 114 micromhos Feb. 15, 1959.
Water Cemperacures: Maximum, S9°F Aug. 4, 1959; minimum, 38"F Jan. 4-5, 1959.

REMARXS.--Records of specific conductance of dally samples available In district office at Austin, Tox. Records of discharce fo
Paper 1712.

Date of collection

Oct. 1. 3, 5-6, 9, 1959
Oct. 2, 4, 8
Occ. 7 -

Occ. 10-16, 18 --
Oct. 17, 19-23
Oct. 24-31

Nov. 1-3

Nov. 4-13

Nov. 14-20

Nov. 21-30

Dec. 1-15

Dec. 16-17, 22
Dec. 18-21

Dec. 23-31

Jan. 1-3, 10, 28-31,
1960

Jan. 4-9, 11-27

Feb. 1-3 ---

Feb. 4-11

Feb. 12-21

Feb. 22-29

Mar. 1-7

Mar. 8-17

Mar. 18-27

Mar. 28-31

Apr. 1-10
Apr. U-20
Apr. 21-30 -
May I, 5-8
May 2-4
May 9-20-
May 21-31

June 1-8

June 9-19

June 20-24, 26— --
June 25

June 27-30

July 1
July 2-14
July 15-17
July 18-31

a Residue on evapora

Mean

dis

charge
(cfs)

246
312

391
,394

743

58.

220

,402
193
103

131

2,827
6,618
1,153

574

1,883

281

908
234

784

1,094
516

150

817

162

70.3

121

1,221
2,033

104

75.6

28.9

39.5

79.8

24.0

824

1,100
221

68.0

107

ion at IJ

Silica

(SiO,)

Iron

(Fe)

Chemical analyses, in parts per

Cal-

(Ca)

Mag.

(Mg)

19 4.9

12 3.4

22 4.7

19 4.1

29 6.3

31 6.8

12 2.9

24 5.5

38 9.7

44 10

17 3.9

9.0 2.2

33 8.4

35 9.6

22 4.8

44 9.0

27 6.9

9.0

8.9
6.4

11

16

11

13

17

14

9.0

5.4

12

13

16

12

16

4.6

5.8

4.9

So

dium

(Na) (K)

113

91

61

86

107

51

135

105

206

85

157

158

72

42

Bicar

bonate

(HCO,)

52

36

75

64

67

85

106

44

74

101

101

41

34

73

72

59

88
60

94

58
72

79

87

69
48

101

101

116

96

114

119

36

56

84

57

Sul

fate

(SO,)

13
14

22

27

15

30

48

53

25

14

38

57

28

71

43

68

59

44

64

94

70

73

94

99

41

32

54
67

73

59

62

iter year Octobe

Chlo

ride

(CI)

52

392

129

72

137

143
38

62

110

US

57

23

159

106

62

105

63

104

74

62

188

152

102

124

164

140

183

77

222

174

350
137

285

578

54

136
262

112

.1 .5

.2 .2

.1 .2

.4 .8

.4 1.0

.5 .5

-- .5

-- .5

-- 1.0
-- 1.2

--

.8

.3 2.5

.3 1.0

.4 3.0

ter year October 1959 Co Sepcember I960 given in Water-Supply

co Sepcember 1960
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3RAZ0S RIVER BASIN—Continued

1140. BRAZOS RIVER AT RICHMOND, TEX.

LOCATION.--At gaging scacion ac bridge on U. S. Highway 59 in Richmond, Fore Bend Councy 925 f
DRAINAGE AREA.—44,020 square miles, approximately, of which 9.240 square miles is probably
RECORDS AVAILABLE.--Chemical analyses: October 1945 to September 1960.

Water temperatures: November 1950 to September 1960.
EXTREMES. 1959-60.-Dissolved solids: Maximum, 694 ppm Sept. 18-30; minimum, 155 ppm June 26-27 29-30

Hardness: Maximum, 276 ppm Sept. 18-30; minimum, 88 ppm June 26-27, 29-30.
Specific conductance: Maximum daily, 1,220 micromhos Sept. 26; minimum daily, 226 micromhos May 2.
Water temperatures: Maximum, SS°F Oct. 8, July 30-31, Aug. 1; minimum, 40°F Feb. 23.

EXTREMES, 1945-60.—Dissolved solids: Maximum, 1,400 ppm Sept. 1-10, 1951; minimum, 133 ppm Aug. 27-31, 1947
Bareness: Maximum, 446 ppm Sept. 1-10, 1948; minimum, 74 ppm Jan. 13-14, 18-20, 1950.
Specific conductance: Maximum dally, 2,540 micromhos Sept. 4, 1951; minimum daily, 167 micromhos Aug. 31, 1947
Water temperatures (1950-60): Maximum, 91°F Aug. 5, 1951; minimum, 39°F Jan. 4, 1959.

REMARKS.—Records of specific conductance of daily samples available in district office
Paper 1712.

downstream from Texas & New Orlc
ncontributing.

Railroad bridge.

Rec f discharge iter year Occohcr 1959 Co September 1960 given in Water-Supply

Date of collection

Oct. 1-7, 1959
Oct. 8-U

Oct. 12, 18-19, 26-31
Oct. 13-17, 20-25
Nov. 1-10

Nov. 11-16, 18-20
Nov. 17

Nov. 21-30 —

Dec. 1-16

Dec. 17-22

Dec. 23-31

Jan. 1-10, 1960
Jan. U-20—

Jan. 21-31

Feb. 1-10 -

Feb. U-20— -

Feb. 21-29 - -
Mar. 1-10- -

Mar. U-20

Mar. 21-31 •

Apr. 1-10—
Apr. U-20-
Apr. 21-30—
May 1-5— •
May 6-9— -
May 10-31 -

June 1-10

June 11-24
June 25, 28
June 26-27, 29-30
July 1-8
July 9-13
July 14-19
July 20-24, 26-31
July 25

Aug. 1-10
Aug. 11-20
Aug. 21-3!
Sept. 1-5
Sept. 6-17
Sept. 18-30—

•"lighted age

Mean

dis-

charge
(cfs)

5,231
48,450

20,690

28,800
13,970
9,556

10,900

6,295

3,695
23,630

14,500

16,730
18.500

14.520

15,490

10.900
10,230
8,607
6,373
4,224

4,104
2,642

3.983
23.940
9,062
3,856

1,384
925

27.240

32.180

8,272
2,570

3,605

5.239

7.650

1,676

1,547
2,150
1,840
1,122

954

Silica

(SiO:)

12

11

7.6

10
9.4

Iron

(Fe)

Calculated from determined constituents

lyses, in parts per million, water year October 1959 to September 1960

Cal-

(Ca)

Mag-
ue-

(Mg)

So

dium

(Nc)

Po-

tet>

15

5.7

121

13

39

74

30

S.2
9.0

9.6

62 10 30
65 il 45

70 13 51
72 15 56

65 13 54
64 16 62
60 15 62

36 5.0 19
4 b 7.2 41

62 12 76

42 9.0

29 3.9

32 4.7

46 7.3

61 I!
51 5.2

-- "-

74 13

72 14

61 12

48 9.2

70 15

61 16

106

96

83

53
90

134

(K)

5.0

3.8
4.1

4.6

4.3

3.9
3.7

3.5

3.5
3.0

3.2

3.0

3.4

3.3
3.4

3.4

Bicar

bonate

(HCO,)

161

123
132

128

138

156
160

127

147

165

163
169

176
180

188

176

195

212

180

191

180
104

117

159

100

116

133

154

130
107

182
195

168
150

203
211

Sul

fate

(SO.)

108
20

43

Chlo

ride

(CI)

192

15

92

91

25
59

114

103
124

58

18

26

72

122

91 159

82 139
74 117

48 71

61 127

110 198

Fluo

ride

(F)

0.3

.3

Ni.

trate

(NO,)

1.2

2.2

4.2

2.2

2.5

2.5

4.2

3.8

3.8

4.2

4.0

4.5
5.0

2.5

2.5

3.5

2.8

1.2

2.0

1.2

2.2

1.5

1.0

1.5

.5
1.0

3.2

Bo

il!)

Dissolved solids

asidue at 180°C)

Parts

per

mil

lion

638

al69

292
441

262

440

257

308

310

358

344

334

379

322

375
411

439

404

422

414

al85

a282

443

466
504

a282

155

211

a304

a439

a362

570

54 7

foot

0.87

.23

.40

.60

.36

.38

.41

.74

.64

.72

.94

Tons

per

dny

9.010
22,110

16,310
34,290
9,880
7,400

5,170

4,390
16,400
12.060
14,000

17,880

13,490

13,970
11,150

8,890
8,710
7,070
5,010

4,480
3,010
4,450

11,960
6,900
4,610

1,740
1,260

20,740
13.470

4,710
2,110
4,270
5.120

2,580

2,280

2,720
1,660

1.610

1 .790

7,930

Hardness

asCaCO,

238

114

150

186

140

158
174

178

243

136

160

176

186

189

193

207

200

207

228

246

216

226

211

110

142

204

213

220

143

88

100

145
197

160

105

238

237

202

158

236

2 76

Non-

carbon

106
12

42

c<-nt

dium

So-

dium

adsorp
tion

ratio

1.4

2.4

l.l

1.0

1.5
1.0

l.l

1.5
1.4

1.5
1.6

1.6

1.8

1.9
.8

1.5

2.3

2.5

1.7

1.8

2.6

2.3

3.0

2.7

2.5

1.8

2.5

3.5

Specific
conduct-

mho* at

25" C)

1 ,070
286

499

746

440

463

867

505

728

413

490

517

606

581

672

726

701

321

769

840

491

245

311

529

782

642

361

930

881

758

555

869

1 .140

S52

pH

7.7

7.6

7.3

7.3

7.8

7.7

8.2

8.0

7.5

7.0

7.7

7.8

7.6

7.6

7.8

7.7

S.O

7.9

7.7

7.8

7.1

7.3

7.6

7.4

7.0

7.2

7.4

7.6

7.6

7.2

7.7

7.6
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ro

Date of collection

Occ. 20, 1959
Nov. 3

Jan. 21, I960
Feb. 18

Mar. 15

Apt- 5 •

Apr. 15
June L5

July 26
Aug- 17
Sepe. 21

Aug. 16, 1960

Occ. 26, 1959
Nov. 17

Feb. 16, 1960
Mar. 14--

Apr. 18

May 13

July 25
Aug. 16
Sepc. 20

Nov. 17, 1959 •
Dec. 15

Feb. 12, 1960
Mar. 14

Apr. 18

June 14

July 25 •
Aug. 16 --
Sepc. 20

a Field cseimac

Dis

charge
(cfs)

0.02

.02

1.09

.35

.05

.43

2.27
1 .42

2.67

Silica

(SiO,)
Iron

(Fe)

Cal.

(Ca)

BRAZOS RIVER BASIN—Concinued

MISCELLANEOUS ANALYSES OF STREAMS IN BRAZOS RIVER BASIN IN TEXAS—ConC inued

pares per million. year Occober 1959 co September 1960—Conc

Mag-
DC-

(Mg)

So

dium

(Na)

Sul

fate

(SO.)

Fluo

ride

(F)

Ni-

trate

(NO,)

Bo-

(B)

Dissolved solids

(calculated)

1,4 70
»,890

13,300
10,200
3,170

bonato

(HCO,) (CI)

311. CROTON CREEK BEL0M SHORT CROTON CREEK NEAR JAYTON

3 070 9.370

3 460 13.300
3 240 12,500
3 400 14,800
3 600 15,700

—
21,200

4 700 20,700
3 930 16,300
2 700 5,060

— 11,600
2 710 9,400

per

mil

lion

NORTH CROTON CREEK ABOUT 5 MILES UPSTREAM FROM MOUTH NEAR KNOX CITY

641

4,230
3,510

.904

492

372

3,780

322. NORTH CROTON CREEK AT MOUTH NEAR KNOX CITY

-- 1,600
1,050 1,110
2,190 6,940
2,400 5,960

•" 7,090

-- 8,270
1,280 1,460
1,100 810

433 600

--
3,510

824. MUSTANG CREEK AT MOUTH NEAR KNOX CITY

126

133

324

2,260

2,330

1,130
2,150

358

2,910

700
760

1.390

1,280

1,520
30

3,680

per

acre-

foot
day

Hardness

as CaCO,

4,300

4,530

5,490
4,840
3,060

1,310
2,980

3,260

1,430

1,250
500

370

2,160
2,110

415
2,390

Non-

carbor

ate

1,370
1,170

2,060

2,000

1.150

340

So-

dium

adsorp-

Specific
conduct-

mhos at

25' C)

2 7.500

35,300
33,700

38.300

40,200
53. SCO

46,300
41,400
16,500

32.600
26,100

6,630

4,980
2C.70O

15.800

21.000

24,200
6,120
4,190

2.760
12.400

i,620

i .350

5.500

7.250
90!

13,500

PH



Date of collect!.

Mar. 29, 1960

May 17, 1960-

Mac. 22, 1960
Apr. 25-26
May 1-2, 5-7-
May 30-31

June 1-3

July 6-5 •
July 9-11
Aug. 19

22, 1960

Oct. 7. 1959—
Nov. 11

Dec. 9

Jan. 13, 1960-
Mar. 10

Mar 22-

Mar. 22-

Apr. 13-
Hay 11 —

June 15-

July 13-
Aug. 10-
Sepc, 9-

ar. 21, 1960-

charge
(cfs)

b2.20

b .18
b23.4

b75.3

b .63

b2.70

Silica

(SiO.)

12
6.6

7.8

9.4

4.1

3.0

7.4

2.6

.5

1.9

2.9

4.3

Mean daily discharge.
Residue on evaporacion at 180"C.

Iron

(Fe)

BRAZOS RIVER BASIN—Continued

MISCELLANEOUS ANALYSES OF STREAMS IN BRAZOS RIVER BASIN IN TEXAS—Continued

Chemical analyses, In parts per million, water year October 1959 to September 1860-Conti

Cal.

(Ca)

Mag-

(Mg)

So

dium

(Na)

tas
bonatc

(HCO,)

Sul

fate

(SO,)

Chlo

ride

(CI)

Fluo

ride

(F)

Ni

trate

(NO,)

Bo

ron

(B)

Dissolved solids

(calculaced)

56

10

20

10

20

9.5
19

7.3

3.0

3.7

2.8

3.5

3.4

9.1

8.7

(K)

MEXICAN CREEK BELOW GY? SPRINGS NEAR SEYMOUR

i-2 | 6.7
4.5

4.3

5.1 I 8.1
1-6 6.2

1 ,840

840. CLEAR FORK BRAZOS RIVER AT NUGENT

1,370

853. OAK CREEK NEAR GRAHAM

149

40

70
37

63

6.8
11

4.4

52

6.0

9.0

3.0

8.5
2.2

0.2

LAKE EDDLEMAN NEAR GRAHAM

2.5

1.8

2.2

2.5

1.8

5-3 in

113

95
96

100

100

90

106

103
108

117
124

122

124

LAKE GRAHAM NEAR GRAHAM

11

23

7.6

9.2

6.8

165

101

102

111

113

122
358

116

US

123

127

120

120

0.5

.8
1.0

.5

2.2

AOUILLA CREEK AT FM ROAD 1244 NEAR ELM M0TT

286

Parts

per

mil

lion

3,630

55

103

c406

255

260

274

275

290

701

283
284

302

316
303
304

Tons

per

).40

.09'

.14

.08

0.55
.35

.35

.39

.95

.38

.39

Tons

per

day

Hardness

as CaCO,

Cal-

cium,

magne-

161

114

121

124

131

130

254

134

138

151
154

148
146

Non-

carbon.

ate

1 .830

56

166

49

50

55

52

48

Per

cent

So

dium

adsorp
tion

ratio

1.1

.5

.3

.3

2.2
2.1

2.2
4.6

2.1

2.1

2.1

2.2

2.1

2.2

Specific
conduct

ance PH

mhos at

25- C)

4,290

520

108
177

201

85

160

493

502

528

550

550

1.350

560

581

620
620

582

593

7.6

6.8

7.3

7.2
6.9

7.5

7.4

7.4

7.5
7.0

7.3
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COLORADO RIVER BASIN—Conti

LOCATION.—At gaging station at Colorado City, Mitchell Councy, 3,517
upstream iron Lone Volt Creek, and at mile 796.

DRAINAGE AREA.--4,082 square miles, approximacely, of which 2,590 squa
RECORDS AVAILABLE.--Chemical analyses: May I94n co Sepcember 1954, No

Wacer cemperacures: November 1952 co Sepcember 1954, November 1956
EXTREMES, 1959-60. —DissoIved solids: Maximum, 28,500 ppm June 9-13; minimum, 453 ppm July 7.

Hardness: Maximum, 3,490 ppm June 9-13; minimum, 122 ppm July 7.
Specific conductance: Maximum daily, 38,700 micromhos June 12; minimum daily, 728
Water cemperacures: Maximum, 98°F July 29; minimum, freezing point Mar. I, 3-4.

EXTREMES, 1946-54, 1956-60.—Dissolved solids: Maximum, 32,800 ppm Apr. 1-10, 1952;
Hardness: Maximum, 4,500 ppn Aug. 9-12, 1946; minimum, 65 ppm Sepc. 15-20, 1949.
Specific conduccance: Maximum daily, 45,300 micromhos Apr. 1-10, 1952; minimum daily, 245 micromhos May 14, 1957
Hater temperatures (1956-60): Maximum, 98°F July 29, 1960; minimum, freezing point on several days during Decemb

1210. COLORADO RIVER AT COLORADO CITY, TEX.

upstream from bridge on U. S. Highway 80, 4,100 feet upstream from Texas &Pacific Railway Co. bridge, 1.6 miles

REMARKS. —Records c

Water-Supply I'apc
specific
1712.

ondu

Dote of collectii

Oct. I, J, 5-6, 1959—
Oct. 2, 4, 7-10
Oct. 11-27

Oct. 23-31, Nov. 1-3
Nov. 4-12

Nov. 13-20
Nov. 21-30 —

Dec 1-4

Dec. 5-14

Dec. 15-31

Jan. 1-15, I960
Jan. 16-31

Feb. 1-29

Mar. 1-15 -

Mar. 16-31-

Apr. 1-13
Apr. 14-26
Apr. 27-30 -

May 1-3
May 4-10
May U-21
May 29
May 30
May 31-

1-7-

June 9-13
July 5-6, 3
July 7
July 9-20 -
July 21-31

Aug. 1-13-
Aug. 14-18

Aug.
19-20

Au?. 22-31
..•pi. 1-2
Ept. 3-11-

12-14

15-30

Sept.
Sept.

Weighted average

dis-

charge
(cfs)

134

42.0

b .6

b32.9

3.49

1.46

.99

.98

1.23
9.84

6.17

3.2

2.34

2.4L

1.09

.31

b .02

,700

15.9

1.6!

.82
71.0

4.60

12.5

.25

0

2.30

b .06

Residue on evaporation I

Includes days of less tr
Represents 100 percent

te: Values given in this

Silica

(SiO,)

11

7.8

4.2

6.6

5.2

4.8

3.8

4.0

4.0

6.4

3.8

3.8

4.6

4.0

3.8

4.5

5.2

13
6.7

14

10

12

miles la probably no
aber 1956 to Sepcembe
Sepcember 1960.

contributing.
I960.

3mhos July

ninimum, 176 ppm Oct. 26, 1947.

of dally samples available in district office at Austin, Tex. Records of discharge for water year October 1959 to September I960 given in

Cal.

(Ca)

101

195

102

146

232

301

328

365

271

323

355

436

466

495
587

(Mg)

12

30

72

29

52
72

117

L08

132
148

181

192
208

254

156 57

374 318

32 16

40 5

180 60

130

175 58

alyses, in ps

tas-

(K)

875

2,120
864

1,400
2,160
3,250

3,660
4,170
2,800
3,350
3,710

4,760
4,930
5,510

6,950 I 55

2,130

1,280

9,530
470

121

1,590

1,340
1,990

3,510

Bicar-

bonate

(HCO,)

117

99

128
128

148

164

174

164

135

106

132

132

86
55

94

96

117

140

77
97

102

100

Sul

fate

(SO.)

97

239

520

219

378

904

996

729
888

1,030

1,220
1.290
1,480
1,840

644

375

2,470
160

45

378

316

394

(CI)

373

1,380
3,400
1,390
2,230
3,460
5,200

5,860
6,700

4,480
5,370
5,910

7,630
7,930
8,810

11,100

12,700
3,450

5,370
10.600

5,910
9,980
2,380
3,710

7,940
2,050

15,300
740

178

2,600
4,180

6,360
9,700

405

1,090
2,150
3,220
4,060
5,520
6,300

1,320

ar October 1959 to September 1960

Fluo

ride

(F)

Ni

trate

(NO,)

Dissolved solids

(calculated)

j868

2,680
6,340
2,650
4,260
6,560
9,760

10,900

12,400
8,470

10,100

11.200

14,300

14,900
16,600
20,300

6,610

4,000
25,500

1,530
453

4,870

4,010
5,880

10,400

Tons

per

acre-

foot

1.18

3.64

8.62

3.60

5.79

8.95

13.3

14.9
17.0

11.6
13.8

15.3

19.6
20.4

22.8

28.7

8.99

5.44

39.5

2.08

.62

6.62

5.45

8.00

day

314

304

11.6

235

40.1

25.9

26.1

28.8

41.2

225
168

98.6

90.3
97.0

48.9

92.9

192

764

,080
209

135

3.97

tc feet per second discharge-
water •/••" r October 19 59 to Scpcc
expressed In parts per million a. il dp tied by Che density in any compucaci

Hardnese

aaCoCO,

Cal

cium,

mogne-

184

376

782

374

578

875

1,230

1,350
1,520

1,120
1.350
1.490

1,830
1,950
2,090
2,510
2.970

1,510
2,590
1,460
2,690

820

1,020

2,020
624

3,490

270

122

696

941

1.410
2.200

155

294

489

675
837

1,220
1,500

382

Non-

:arbon-

294

728

310

504

781

1,140

1,250
1,420

998
1,210
1,340

1,690
1,820
1,980
2,420
2,900

910

1,400
2,480
1,390
2,640

743

942

1,920
509

3,420
191

38
614

890

1,360
2.160

92

240

448

620

802
1,170
1,450

296

Per

cent

So

dium

idsorp-

Specific
conduct-

25- C)

1,570
4,760
10,700
4,730
7,320

11,100
15,900

17,600

19,800
13,900
16.000

17,500

20,800
22,400
24,600
29,000
32,700

10,300

16,100
28,400
17,500
27,700
9,270
11,700

22,100
6,330

38,300
2,670

728

8,220
12,700

17,000
25,500
1,600
3.680

6,770
9,820
i2,200
16,500
19,400

4,190

7.2

7.0

7.2

7.3

7.0

7.4

7.3
7.5
7.4

6.9

7.3
7.0

7.0

6.9

6.6

6.5

7.1

7.3
7.0

7.1

7.9

6.5

6.8

7.5

7.6

6.5

7.5

6.7

7.3

Density

20'C

1.003

1.005

1.006

1.008

1.005

1.006

1.007

1.009

1.009

1.010

1.014

1.016

1.005

1.013
1.006

1.012

1.003

1.006

1.010

1.003

1.005

1.007
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COLORADO RIVER BASIN—Contiri

1238. BEALS CREEK NEAR WESTBROOK. TEX.

LOCATION.—AC gaging scacion ac bridge on State Highway 163, 1.5 miles downstream from Crystal Creek, 11 mil
DRAINAGE AREA.—10,800 square miles, approximately, of which 7,045 square miles is probably noncontributing.
RECORDS AVAILABLE.--Chemical analyses: November 1958 to September 1960.

Water temperatures: November 1958 to September 1960.
EXTREMES, 1959-60 .—Dissolved solids: Maximum, 14,900 ppm May 5-21; minimum, 155 ppm Nov. 4.

Hardness: Maximum, 5,010 ppm May 5-21; minimum, 93 ppm Oct. 2-3.
Specific conductance: Maximum daily, 21,600 micromhos May 16; minimum daily, 242 micromhos Oct. 3.
Water temperatures: Maximum, 98°F July 28; minimum, 34°F Jan. 19.

EXTREMES, 1958-60.—Dissolved solids: Maximum, 14,900 ppm May 5-21, 1960; minimum, 155 ppm Nov. 4, 1959.
Hardness: Maximum, 5,010 ppm May 5-21, 1960; minimum, 84 ppm July 2, 12, 1959.
Specific conductance: Maximum daily, 21,600 micromhos May 16, 1960; minimum daily, 242 micromho
Wacer cemperacures: Maximum, 98°F July 28, 1960; minimum, 33°F Dec. 30-31, 1958, Jan. 21, 1959.

REMARKS.--Values reporced for dissolved solids concencracions less than 1,000 ppm are residues on evap
consticuencs unless ocherwise noted. Records of specific conductance of daily samples available in distr
to September 1960 given in Water-Supply Paper 1712.

south of Westbrook, Micchell Councy, and 12 miles upscream

Occ. 3, 1959.

on nd for concencracions more chan 1,000 ppm are calculaced from decernined
office ac Auscin, Tex. Records of discharge for water year October 1959

Date of collection

Oct. I, 4-5, 1959
Oct. 2-3 •

Oct. 6-18 •

Oct. 30-31- —

Nov. 1-3, 5-7
Nov. 4

Nov. 8-21

Nov. 22-30

Dec. 1-15—

Dec. 16-17

Dec. 18-26-

Dec. 27-31

Ian. 1-4, 7-9, I960
Jan. S-6--

Jan. 10-11-

Jan. 12-15

Jan. 16-31

Feb. 1-L4

Feb. 15-29 -

Mar. 1-12 —

Mar. 13-31

Apr. 1-20--
Apr. 27-28
Apr. 29 (12 p.m.-12 m.)
Apr. 29 (12 m.-12 p.o.)
Apr. 30

May 1-2 - -
May 3 (12 p.m.-3 p.m.)-
May 3 (3 p.m.-12 p.m.)-
May 4
May 5-21
May 30-31
June 1-7

Mean

dis.

charge
(cfs)

619

2,530
a5.25

624

13.6

19.0

.74

.27

.51

56.1

6.37

1.20

3.97

7.65

1.80

2.32

1.17

.90

1.34

400

130

23.0

16.5

22.4

16.0

19.0

a5.02

36.5

2.69

Mag-
Silica Iron ne-

(SiO,) (Fe)
(Ca) (Mg)

10 42 U

10 25 5.7

9.9 78 36

11 39 9.1

10 37 9.4

9.5 74 27
4.4 104 44

5.3 120 61

6.2 147 156

9.5 56 31

10 130 99

10 186 227

6.6 124 150

7.0 96 89

3.2 172 227

4.6 180 313

3.3 180 324

6.2 185 306

10 185 276

U 215 302

6.2 42 15
9.4 28 6.6

10 63 18

6.9 395 978

}.<* 52 33

7.0 82 60

So

dium

(Na)

Po-

tas-

(K)

178

276

359

753

197

521

1,030
755

1,010

1,340
1,410

1,460
1,400

1,470 |
91

3,520
218

431

:ludE s days
ced fr

E less than 0.05 cubic feet

deeerained constituencs.

nd discharge.

parts per million, water year October 1959 to Sepcembe

Bicar-

bonato

(HCO,)

130

105

127

106
100

106

144

177

204

160

114

197

245
154

268

177

240

246

291

114

103

101

110

138

192

129
236

231

Sul

fate

(SO.)

166

258

454

1,020

1,370
1,430
1,420
1,350

1,440
93

27

3,810
163
326

Chlo.

ride

(CI)

76

32

332

112

91

16

2 78

445

570

1,220
305

820

1,690
1,190

1,610
730

1,620

2,180
2,280
2,280

2,150
2,320

122

35
650

282

380

860

310

1,280
6,030

348
690

Fluo

ride

(F)

Ni

trate

(NO,)

2.2
2.0

4.4

12

Bo-

(B)

Dissolved solids

Parts

per

328

185

968
338

316

155

821

1,220

1,560
3,130

868
2,210
4,280
3,040

1,960
4,190

5,480
5,710
5,780
5,490

5,940
442

bl89

b706

14,900
9C2

1,640

0.45

.25

1.32

.46

.43

.2L

1.12

1.66

2.12

4.26

1.18

3.01

5.82

4.13

2.67

5.70

.60

.26

20.5

1.23

2.23

per

day

1,260

13.

7.95
1.64

2.15

474

16.1

7.16

45.9

62.8

12.3

17.3

13.9

20.9
12.2

6.42

823

204

43.8

Hardness

asCoCO,

Cal

cium,
magne-

150

93

342

135

131

40

550

1,010

267

732

1,400

926

1,320
606

1,360

1,740
1,780
1,720
1,600
1,780

166

97

320

231

396

790

314

1,110
5,010

265

451

Non-

carbon

ate

238

48

178

296

384

878

174

570

1,200
800

1,100
452

1,170

1,580
1,640
1,520
1,400
1,540

73

13

237

141

283

632

208

916

4,820
192

376

Per

cent adsorp
tion

ratio

1.8

1.2

4.9

2.6

2.4

4.5

5.7

Specific

conduct-

mhos at

25-C)

565
312

1,600
606

559

253

1,410
2,120

2,690
5,050

1,480
3,640
6,830
4,720
6,490
3,210
6,470

8,230

8,530
8,740
8,310
8,840

757

-323

2,230
1,270

1,870
3,770

1,540
5,250

20,200
1,570
2,820

pH

7.6

7.7

7.5

7.0

7.1

7.4

7.3

8.0

7.9
7.6

7.4

7.3

7.5
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COLORADO RIVER BASIN--Conti

1239. COLORADO RIVER NEAR SILVER, TEX.

LOCATION.--At gaging station at bridge on FM Road 2059, 5.4 miles southwest of Silver, Coke County, 11 n
DRAINAGE AREA.—15,480 square miles, approximately, of which 11,600 square miles is probably noncontrtbi
RECORDS AVAILABLE.--Chemical analyses: Occober 1956 Co September 1960.

Water temperatures: October 1956 co Sepcember 1960.
EXTREMES, 1959-60.--Dissolved solids: Maximum, 11,100 ppm Apr. 15-25; minimum, 253 ppm Aug. 20.

Hardness: Maximum, 2,870 ppm June 1-8; minimum, 127 ppm Occ. 3.
Specific conductance: Maximum daily, 17,500 micromhos Apr. 22, 25; minimum daily, 376 micromhos Oct.
Water temperatures: Maximum, 93°F July 23, 29; minimum, 33°F Mar. 5.

EXTREMES, 1956-60.--Dissolved solids: Maximum, 12,800 ppm Apr. 21-30, 1959; minimum, 180 ppm June 1-4,
Hardness: Maximum, 2,870 ppm June 1-8, 1960; minimum, 93 ppm Apr. 29-30, 19571
Specific conductance: Maximum daily, 20,300 micromhos May 1, 1959; minimum daily, 202 micromhos June
Water temperatures: Maximum, 93°F July 23, 29, I960; minimum, freezing point Dec. 15, 1958, Feb. 1-3

REMARKS.—Records of specific conductance of daily samples available in district office at Austin, Tex.
Wacer-Supply Paper 1712.

i, in parts pe ill ion,

3 at 11 a.

1957.

2, 1957.
5, 1959.
Records c

year Occ

Creek, 16.4 mile

f discharge fo iter year Oct

1959 Co Septembe

3f Robert I.<

1959 to September 1960 gi

ssolved solids Hardness

asCoCO,

Date of colleetii

Oct.

Oct.

Occ.

Oct.

Oct.

Oct.

Oct.

Oct.

Oct.

Oct.

24-30

Nov. 1-

Nov. 2-17

Nov. 18-30 - —

Dec. 1-16

Dec. 17-20 -

Dec. 21-31

Jan. 1-21, 1960 —
Jan. 22-31, Feb. 1-5—-

Feb. 5-8

Feb. 9-21—

Feb. 22-29-

Mar. 1-15—

16-31—
1-14—

15-25—

25-27 —

28-30—

May 1-2
May 3-4, 11-
May 5-10
May 12-31 —
June 1-8

June 9-10—

June 11-12—
June 13-17-

June 18-25-

June 26-30--

Residue

Include

Mean

dis

charge
(cfs)

28.0

1,290
2,720
3,540

74L

252
27.4

3.49

60.5
1,140

200

23.8

2.31

1.72

62.0

13.2

9.29

4.60

5.20

3.64

3.10
4.03

1.6

.11

11.3

446

30.5

11.9
10.3

b2.03

10.1

99.0

2.80

b .12

Silica

(SiO.)

12

7.4

9.4

9.6

8.8

6.2

4.4

5.2

5.2

4.2

5.6

5.6
3.2

3.5

4.3

it 180°C.

nan 0.05 c

Iron

(Fe)

Cal-

(Ca)

Mag-

(Mg)

45 10

40 6.7

44 8.4

43 8.6

69 15

89 23

137 33

192 43

192 43

260 58

142 42

230 75

248 76

288 91

210 62

355 109

390 131

380 122

443 142

502 151

572 165

333

47

So

dium

(Na)

Po-

tas-

(K)

117

265
441

609

961

210
474

684

955

412

1,580
1,380
1,550

1,790
1,820
1,780
2,240
2,740
3,300

262

110

bonate

(HCO,)

132

113

111

130

112

141

162
113

149

171

128

131

154

162

124

164

124

120

132

117

109

Sul

fate

(SO,)

73

38

53
60

125

221

359

518

225

492

680

398

552

656

7S0

556

992

1,090
1,090
1,270
1,480
1,740

179

U5

Chlo

ride

(CI)

L.160
116

45

195

171

405

675

930

1,470
148

320

740

1,070
1,500

640

2,580
2,220
2,500

1,590
2,880
3,000
2,900
3,640
4,400
5,240

420

159

124 117 105 175

205 103 151 345

434 78 225 780

1,040 95 642 1,670

2,290 135 2,380 3,730

44 136 57 58

102 98 106 150

253 98 204 390

103 — 800

"

100
"-

1,420

second discharge.

Fluo

ride

(F)

Ni

trate

(NO,)

3.2

2.5

2.2

2.0

.5

2.5

7.4

9.2

4.0

4.0

3.2

5.1

•'

(B)

Parts

per

mil-

411

a260

a512

472

959

1,520
2,150
3,280

419

753

1,620
2,560

3,550
1,710
5,090

4,660
5,290

3,470
6,210
6,500
6,340
7,800
9,330

11,100
1,010
a59l

559

882

1,660
3,700
9,300

306

486

1,010

acre-

foot

0.56

.35

.70

.64

1.30

2.07

2.92

4.46

.57

1.02

2.20

3.48
4.83

2.33

6.92
6.34

7.19

4.72

8.45

8.84

8.62

10.7

12.8
15.2

1.37

.76

1.20

2.26

5.03

12.7

.42

.66

1.37

day

1,430
1,910
4,890

944

553
112

20.3

536

1,290

407

104

131

117

61.0

54.4

69.0

35.4

14.9

3.30

30.8

712

46.0

28.3

154

127

144

143

234

316

478

656

138

180

338

656

337

528

882

932

1,090

1,330
1,510
1,450
1,690
1,870
2,110

2 72

215

291

453

833

2,870
162

182

545

Non-

carbon

ate

52

127

224

534

747

423

775

806

960

67S

1,200
1,410
1,350
1,580
1,780
2,020

216
114

394

755

2,760
51

102

217

460

683

Per

cent

So

dium

3.0

1.5

4.7

4.3

7.5

6.9

3.2

3.9

5.2

1.5

3.3

6.4

Specific
conduct-

mhos at

25' C)

4,340
719

423

919

342

1 , 710
2,550
3,640
5,400

743

1.3 70

2,890
4,290
5,830
2.550

5,300
7,770
8,550

5,780
9,760

10,200
9,500

11 .900
14,000

16,200
1,840

1,570
2,950
6,120

13,300
526

S49

1,770
3,390
5,490

7.7

7.6

S.O

7.9

7.7

8.2
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COLORADO RIVER BASIN--Continued

1470. COLORADO RIVER NEAR SAN SABA, TEX.

LOCATION.--At gaging station at bridge on U. S. Highway 190, 5.2 miles downstream from San Saba River, 9.2 miles east o
DRAINAGE AREA.--30,600 square miles, approximately, of which 11,900 square miles is probably noncontribucing.
RECORDS AVAILABLE.--Chemical analyses: Sepcember 1947 Co Sepcember 1960.

Water temperatures: September 1947 to September 1960.
Sediment records: December 1950 to September 1960.

EXTREMES, 1959-60.--Dissolved solids: Maximum, 1,300 ppm Aug. 13-14; minimum, 136 ppm Oct. 4-5.
Hardness: Maximum, 393 ppm May 3; minimum, 91 ppm Oct. 4-5.
Specific conductance: Maximum daily, 2,650 micromhos Aug. 13; minimum daily, 199 micromhos Oct. 4.
Water temperatures: Maximum, 90°F July 2, 13, 31; minimum, 39SF Mar. 3.
Sediment concentrations: Maximum daily, 2,570 ppm Apr. 25; minimum daily, 18 ppm Nov. 19-28.
Sediment loads: Maximum daily, 165,000 tons Oct. 6; minimum daily, 7.3 tons Nov. 24.

EXTREMES, 1947-60.—Dissolved solids: Maximum, 1,530 ppm Oct. 15-19, 1947; minimum, 102 ppm Sept. 23-25, 1955.
Hardness: Maximum, 522 ppm Oct. 15-19, 1947; minimum, 71 ppm June 25-30, 1949.
Specific conductance: Maximum daily, 3,420 micromhos Sept. 20, 1947; minimum daily, 161 micromhos Sept. 11, 1952.
Water temperatures: Maximum, 98°F Aug. 3, 1956; minimum, freezing point Jan. 29, 1948, Jan. 30, 1951.
Sediment concentrations (1950-60): Maximum daily, 10,500 ppm Oct. 20, 1956; minimum daily, no flow Aug. 27-31, 1954.
Sediment loads (1950-60): Maximum daily, 535,000 tons May 19, 1955; minimum daily, 0 tons Aug. 27-31, 1954.

REMARKS.—Records of specific conduccance of daily samples available in district office at Austin, Tex. Records
Water-Supply Paper 1712.

scharge for wacer year October 1959 to September 1960 given

Date of collectii

Oct. 1-3, 9-13, 1959—
Oct. 4-8

Oct. 14-15

Oct. 16-31

Nov. 1-10 —

Nov. U-20

Nov. 21-30

Dec. 1-16—
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Jan. 11-23 -
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May 4-13
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charge
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bonate

(HCO,)

115

230

254

246

232

171

213

233
256

255

220

232

140

140

188

139

218

198

215

218

209

202

191

176

133

201

207

209

128

Sul-
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1.5

1.5
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COLORADO RIVER BASIN—Continued

1580. COLORADO RIVER AT AUSTIN, TEX.

LOCATION.—At raw-water Intake at Austin City Wacer Plane, Just downstream from Lamai
Station ac Montopolls bridge on U. S. Highway 183.

DRAINAGE AREA.--38,400 square miles, approximately, above gaging station,of which 11,900 square mile
RECORDS AVAILABLE.--Chemical analyses: October 1947 to September 1960.

Water temperatures: Occober 1947 Co Sepcember 1960.
EXTREMES, 1959-60.—Dissolved solids: Maximum, 286 ppm Sept. 1-30; minimum, 199 ppm Occ. 8-31.

Hardness: Maximum, 181 ppm Sept. 1-30; minimum, 120 ppm Oct. 8-31.
Specific conduccance: Maximum daily, 486 micromhos Sept. 18; minimum daily, 304 micromhos Occ. 16.
Wacer temperatures: Maximum, 80"F Oct. 3; minimum, 49°F Feb. 26, Mar. 7.

EXTREMES, 1947-60.—Dissolved solids: Maximum, 340 ppm Nov. 1-30, 1951; minimum, 184 ppm July 1-31, 1957.
Hardness: Maximum, 214 ppm Jan. 1-31, 1954; minimum, 120 ppraOct. 8-31, 1959.
Specific conductance: Maximum daily, 591 micromhos July 1, 1948; minimum daily, 243 micromhos Dec. 2. 1953.
Water Cemperacures: Maximum, 87°F on several days during summer monehs; minimum, 43°F Jan. 28, 1948, Feb. 4 1949

REMARKS.--Records of specific conductance of daily samples available In district office ac Austin, Tex. Records of discharge for wacer year October 1959
Paper 1712. No appreciable inflow between sampling point and gaging station except during periods of heavy local rains.
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4,799

3,425
3,136

3,494
3,292

3,007
2,703

2,679
2,524
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0.2
.3

Ni

trate

(NO,)

1.0

2.0
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CO

LOCATION.—At gaging station at bridge on U. S. Highway 59, in Wharton, Wharto
DRAINAGE AREA.--41,380 square miles, approximately, of which 11,900 square mil
RECORDS AVAILA3LE.--Chemical analyses: April 1944 to September 1960.

Water temperatures: October 1945 to September 1948, March 1950 to September 1960.
EXTREMES, 1959-60.--Dissolved solids: Maximum, 279 ppm Sept. 1-30; minimum, 114 ppm June 26-28.

Hardness: Maximum, 188 ppm Sept. 1-30; minimum, 78 ppm May 1-3, June 26-28.
Specific conductance: Maximum daily, 532 micromhos Sept. 18; minimum daily, 181 micromhos June 26.
Water temperatures: Maximum, 38°F on several days during July and August; minimum, 42°F Feb. 26.

EXTREMES, 1944-60.—Dissolved solids: Maximum, 386 ppm Apr. 1-10, 1948; minimum, 108 ppm Sept. 27-29, 1957.
Hardness: Maximum, 231 ppm Feb. 1-10, 1947; minimum, 66 ppm Sept. 27-29, 1957.
Specific conductance: Maximum daily, 765 micromhos Feb. 5, 1957; minimum daily, 146 micromhos Sept. 27, 1957.
Water cemperacures (1945-48, 1950-60): Maximum, 95°F July 26, 1954; minimum, 38°F Jan. 17, 1957.

REMARKS.--Records of specific conduccance of daily samples available in district office ac Austin, Tex. Records

COLORADO RIVER BASIN—Continued

1620. COLORADO RIVER AT WHARTON, TEX.

County, 1,000 feet downstream fr
s is probably noncontributing.

if discharge

Railroad Co. bridge, 12 mile

October 1959 to September 1960 in Water-Supply Paper 1712.
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LOCATION.--AC gaging seation at bridge on U. S. Highway 59, 170 feet upstrear.
southwest of Ganado, Jackson Councy.

DRAINAGE AREA.--1,116 square miles.
RECORDS AVAILABLE.--Chemical analyses: Occober 1959 Co Sepcember 1960.

Wacer cemperacures: Occober 1959 to September 1960.
EXTREMES, 1959-60.—Dissolved solids: Maximum, 480 ppm Nov. 16-30; minimum,

Hardness: Maximum, 313 ppm Nov. 16-30; minimum, 30 ppm Oct. 31.
Specific conduccance: Maximum daily, 840 micromhos Nov. 26; minimum daily
Water cemperacures: Maximum, 90°F June 15, July 12, 27; minimum, 41°F Feb

REMARKS.--Records of specific conduccance of daily samples available in disci

Date of collection

Oct. 26-30, 1959 •
Oct. 31

Nov. 1-4- •

Nov. 5-6

Nov. 7-15-

Nov. 16-30-- —

Dec. 1-9

Dec. 10-14, 20-22
Dec. 15-19 •

Dec. 23-29, 31 •
30-

Jan. 1-4, 1960

Jan. 5-7, 18

Jan. 8-17-- •

Jan. 19-20 •

Jan. 21-31

Feb. 1-2

Feb. 3, 8-12 -

Feb. 4-7

Feb. 13-17, 25-27
Feb. 18-24, 28-29
Mar. 1-4

Mar. 5-17 -

Mar. 18-31

Apr. 1-12
Apr. 13-25
Apr. 26-30
May 1-6
May 7-10
May U-20 —
May 21-31

June 1-L0
June U-24

June 25-30

Joiy i-3
July 4-18
July 19-20
July 21-25
July 26-31

Re tdue

Mean

dis

charge
(cfs)

53.0

481

3,750
860

126
83.4

63.9

447

2,731
175

95.0

2,762
524

208

156

964

1,385
331

278
124

105

47.5

1,229
1,515

173

96.7

41.0

28.2

17,240
1,052

207

2,980
1,456

190

Silica

(SiO,)

8.2

8.4

Iron

(Fe)

Cal-

(Ca)

77

(Mg)

1.7

2.6

4.1

6.2

3.2

6.2

6.3

28 3.0

36 2.3

82 4.9

92 6.2

78 7.0

So

dium

(Na)

Po-

tas-

LAVACA RIVER BASIN

1645. NAVIDAD RIVER NEAR GANADO, TEX.

43 ppm Oct. 31.

Occ. 31.

it Auscin, Tex.

ridy Cr

if discharge for wacer year Occober 1959 Co Sepcember 1960 gi

pares pe illion, wacer year Occober 1959 to September 1960

Bicar-

bonate

(HCO,)

89 5.6

161 9.0

323 17

356 20

284 20

113 12

59 7.6

231 16

155 —

46 5.8

70 8.2

151 14

122 11

277 18

262
274

263
280

92

121

270

304

268

Chlo

ride

(CI)

21- 18 92

55 3.8 10

114 5.6 22

231 13 49

30 4.4 17

94 6.2 26

199 10 46

Fluo

ride

(F)

1.0

1.2

1.2

1.2

2.2

3.0

1.2

2.0

(B)

Dissolved solids

(calculated)

per

rail-

lion

a355

63

117

223

a432

a480

412

180

99

a342

US

261

193

a410

234

102

94

207

274

a4l0

a433

a435

a450

149

161

a376

a464

a442

a368

151

a332

147

1294

Tons

per

foot

0.48

.09

.16

.30

.59

.65

.11

.16

.35

.26

.56

per

day

730

162

626

167

147

133

101

93.6

265

352

196

206

137

123

68.4

181

121

93.2

40.7

29.2

186

716

Hardness

asCaCO,

127

269

313

194

131

110

240

125

43

230

240

194

36

78

Non-

carbon

ate

Per

cent

Water-Supply Paper 1712.

adsorp
tion

1.0

1.2

1.2

1.5

1.1

1.0

1.3

1.3

1.2

1.3

1.2

1.5

2.0

1.9

1.2

1.7

2.0

1.2

1.2

Specific
conduct

ance

(micro

mhos at

25* C)

185

346

690

792

705

317

166

548

370

345

662

730

399

176

603

758
734

620

646

127

257

7.5

7.5
7.2

8.2

8.2

7.5

7.6

7.1

6.7

3.1
7.4

7.1

6.8

7.8

7.4

7.7

8.0

7.9

7.3

7.2

7.3

7.5

7.7
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GUADALUPE RIVER BASIN

1765. GUADALUPE RIVER AT VICTORIA, TEX.

LOCATION.—At gaging station at bridge on U. S. Highway 59 in Victoria, Victoria County, 1,300 feet upstream from Texas & New Or
DRAINAGE AREA.— 5,161 square miles.
RECORDS AVAILABLE.--Chemical analyses: Occober 1945 Co September 1946, October 1948 to September I960.

Water temperatures: November 1950 Co Sepcember I960.
EXTREMES, 1959-60.--Dissolved solids: Maximum, 404 ppm July 5-20; minimum, 167 ppm June 26-30.

Hardness: Maximum, 258 ppm Mar. U-20; minimum, 110 ppm June 26-30.
Specific conductance: Maximum daily, 748 micromhos Nov. 16; minimum daily, 262 micromhos June 27.
Hater cemperacures: Maximum, 87°F May 19; minimum, 42°F Feb. 12.

EXTREMES, 1945-46, 1945-60.--Dissolved solids: Maximum, 1,040 ppm Jan. 11-17, 1946; minimum, 134 ppmOcC. 17-21, 1957.
Hardness: Maximum, 428 ppm Jan. 11-17, 1946; minimum, 86 ppm Occ. 23-31, 1956.
Soecific conduccance: Maximum daily, 1,950 micromhos Jan. 11-17, 1946; minimum daily, 184 micromhos Occ. 24, 1956.
Water cemperacures (1950-60): Maximum, 90°F Aug. 4, 27, 1952; minimum, 40°F Feb. 1-2, 1951.

REMARKS.--Records of specific conduccance of daily samples available in district office at Austin, Tex. Records of discharge fo
Paper 1712.

is Railroad bridge, 10 Coleco Creek, and at mile 51.

October 1959 to September 1960 gi Water-Supply

Chemi itober 1959 to September 1960

Date of collectii

Oct. 1-3, 1959
Oct. 4-16

Oct. 17-31 -

Nov. 1-30

Dec. 1-10
Dec. U-20

Dec. 21-31 ---

Jan. 1-15, I960
Jan. 15-31

Feb. 1-15

Feb. 16-29
Mar. 1-10

Mar. 11-20

Mar. 21-31

Apr. 1-14
Apr. 15-27
Apr. 25-30
May 1-6 -
May 7-11 ---
May 12-31

June 1-10 -

June 11-25
June 26-30

July 1-2
July 3-4
July 5-20
July 21-31

Aug. 1-10
Aug. 11-18
Aug. 19-31
Sept. 1-15- -
Sept. 16-30

Weighted ;rage

Mean

dis

charge
(cfs)

735

4,163
1,421
1,299

1,024

1,120
1,191
1,459
1,404

1,583
1,429
1,295
1,188
1,135

1,192
1,098
2,683
6,963
1,906
1,142

832
684

13,410
16,250
2,615
1,531
1,770

951

1,524
2,635
1,262

920

Calculated from decermlned

Silica

(SiO.) (Fe)

Cal-

(Ca)

Mag-

(Mg)

17
).2

20

19

6.0

4.8

(Na)

Po-

tas-

3.4

2.8

2.1

2.3

2.3

2.3

2.2

2.1

2.0

bonate

(HCO,)

232

165

273

256
270

255

267

257

267

239

240

261

190

141

226

216

124

135

Sul

fate

(SO.)

250 30

237 26

190 19

244 23

254 28

Chlo

ride

(CI) (F)

Ni

trate

(NO,)

6.3

6.0

5.7

5.3

5.7

5.2

4.3

1.5

3.0

3 3.0

3 2.0

4 1.2
- --

3 2.2

3 3.2

4.7

3.8

(B)

(r

Dissolved solids

isidue at 180°C)

Parts

per

mil

lion

312

220

335

346

a342

a327

a344

33L

330

345

372

325

323

332

a258

201

316

374

351

316

al67

al82

404

328

350

326

246

314

328

Tons

per

foot

0.42

.30

.46

.47

.48

.43

.23

.25

.44

.33

.43

.45

Tons

per

day

619

2,470
1,290
1,210

907

1,100
1,290
1,300

1,410
1,270
1,210
1,190

996

1,040
984

1,870
3,780
1,630
1,150

584

6,050
7,990

1,570

899

1,340
1,750
1,070

315

1,370

Hardness

as CaCO,

232

244

256

238
2 54

244

248

240

258

228

230

242

179

132

194

256

216

208

110

120

142

256
214

213

170

228

234

Non-

carbon

ate

Per

cent

So

dium

adsorp-

1.1

1.0

1.3

1.0

Specific
conduct-

mhos at

25" C)

515

354

532

577

597

585

571

546

563

445

344

534

645

283

360
660

565

519

513

548

pH

7.7

7.6

7.5
7.4

7.3

7.2
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RECORDS
A

V
A

ILA
BLE.—

Chem
ical

analyses:
Septem

ber
1945

to
Septem

ber
1946,Septem

ber
1958

to
Sepcem

ber
1960

W
ater

cem
p

eracu
res:

S
epcem

ber
1958

co
S

eptem
ber

t9
6

0
.

EXTREM
ES,

1959-60.-D
issolved

so
lid

s:
M

axim
um

,
726

ppm
June

11-24;
m

inim
um

,
156

ppra
Julv

21.
H

ardness:
M

axim
um

.
356

ppm
June

11-24;
m

inim
um

,
90

ppm
Ju

ly
21.

S
pecific

conductance:
M

axim
um

d
aily

,
1,140

B
lcronhos

N
ov.19,

June
22-23;

m
inim

um
dailv,

224
m

icrom
hos

June
27.

W
acer

tem
p

eratu
res:

M
axim

um
,

S8°F
Ju

ly
12-14;

m
inim

um
,

47°F
Feb.

25,
M

ar
2

-3
.

EXTREMES,
1945-43,

1958-60.-D
issolved

solids:
M

aximum,
808

ppm
Sepc.

18,1959;
m

inim
um

,
156

ppm
July

21,1960.
H

ardness:
M

axim
um

,
362

ppm
M

ar.
2

1
-3

1
,

1959;
m

inim
um

,
90

ppm
Ju

ly
21,

I9
6

0
.

Specific
conductance:

M
aximum

daily,
1,390

m
icrom

hos
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pr.
3,

1959;
m

inim
um

daily,
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m
icrom

hos
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pr.
24,

1946.
W
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cem

peracures
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CO

NUECES RIVER BASIN

2110. NUECES RIVER NEAR MATHIS, TEX.

LOCATION.--At intake tower at Wesley E. Seale Dam, 0.6 mill
DRAINAGE AREA.--16,660 square miles.
RECORDS AVAILABLE.--Chemical analyses: October 1947 to Sepcember I960.

Wacer Cemperacures: October 1947 to September I960.
EXTREMES, 1959-60.--Dissolved solids: Maximum, 354 ppm Occ. 1-18; mini

Hardness: Maximum, 176 ppm Apr. 1-30; minimum, 131 ppm Occ. 19-31.
Specific conduccance: Maximum daily, 616 micromhos Oct. 2, minimum daily, 334
Wacer cemperacures: Maximum, 87°F June 1-2; minimum, 53°F Feb. 26, Mar. 1-2.

EXTREMES, 1947-60.--Dissolved solids: Maximum, 548 ppm June 1-30, 1948; minimum, 175 ppm Apr. 27-30, 1949.
Hardness: Maximum, 201 ppm May 1-24, 1951; minimum, 85 ppm Apr. 27-30, 1949.
Specific conductance: Maximum dally, 1,040 micromhos July 1, 1948; minimum daily, 233 micromhos July 30, 1949.
Water cemperacures: Maximum, 94°F July 27, 1948; minimum, 38°F Jan. 31, 1948.

REMARKS.—Records of specific conduccance of daily samples available in district office at Austin, Tex. Records of dlscharg

upstream from gaging station at bridge on State Highway 359, and 4 miles southwest of Mathis, San Patricio County.

Date of collectii

Oct. 1-18, 1959

Oct. 19-31
Nov. 1-30

Dec. 1-31

Jan. 1-31, 1960-

Feb. 1-29-

Mar. 1-31-

Apr. 1-30-
May 1-31 —

June 1-30-

July 1-31-

Aug. 1-31 —
Sept. 1-30-
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charge
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4,952
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95.3
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87.6

35.8
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(SiO:)
Iron

(Fe)

Calculated from determined constituents

Cal.

(Ca)

52

I, 224 ppm Occ. 19-31, Dec

cromhos Oct. 26.

1-31.

nic a I :m.ily3

(Mg)
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5.1

5.0
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Ni
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olved solids
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Tons
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.30
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WaCer-SupDly Paper 1712.
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Specific
conduct-
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25" C)
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RIO GRANDE BASIN--Continuec

3775 RIO GRANDE AT LANGTRY, TEX.

LOCATION.--At gaging st
DRAINAGE AREA. —84,795

ation at Langtry, Val Verde Coun
square miles (United States and

ty, 24.
Mexico;

miles above the

from Intern3tior

confluence with the Pecos River and 614.1 river miles below the American
al Boundary and Wacer Commission Water Bulletin Number 29).

Dam at El Paso.

RECORDS AVAILABLE.--Che

REMARKS.--Chemical anal

and records of discha

mical analyses: 1944 to 1960.
yses by U. S. Department of Agri
rge for water year October 1959

culture, Agricultural Re
to September 1960 given

search Service, U. S. Salinity Laboratory, Riverside, Calif. Records of specific conductanc
in International Boundary and Water Commission Water Bulletin Numbers 29 and 30.

e of daily samples

Chemleal analyses, ir parts per million, water year October 1959 to September 1960

Number

samples

Mean

dis

charge
(cfs)

Silica

(SiO,)

Iron

(Fe)

Cal-

(C«)

Mag.

slum

(Mg)

So

dium

(Na)

Po-

tas-

(K)

Bicar

bonate

(HCO,)

(a)

Sul

fate

(SO.)

Chlo

ride

(CI)

Fluo

ride

(F)

Ni

trate

(NO.)

Bo-

(B)

Dissolved solids Hardness

asCcCO, Per

cent

sc-

So

dium

adsorp

tion

ratio

Specific
conduct

ance

(micro-

mhos at

25'C)

pH
Month Parts

per

mil

lion

Tons

per

acre-

foot

Tons

P«r

day

Col-

chiln,

magne-

Non-

carbon

ate

October 1959— 4

4

4

1,425
854

802

-

86

57

98

17

21

21

97

134

126
-

167

6?

189

254

329

329

67

89

82
"

2.5

1.2

1.9

0.21

.27

.23

660

680
808

0.90

.92

1.10

282

230

330

146

175

175

43

56

45

2.5
3.9

3.0

963

1,060
1,170

8.1

7.9

January 1960— 3

4

3

3

3

2

4

6

7

1,098
1,657
1,262

669

486

750

3,757
4,033
3,159

22 81

69

18

15

113

86

5.5 174

146

290

226

213

64

51

53

1.5 1.9

.6

2.5

.25

.09

.19

727

589

583

.99

.80

.79

278

232

266

135

112

113

46

45
41

3.0

2.5

2.2

1,040
838

881

8.2

8.2

8.1

"

83

78

20

21

106

111
-

177

165

171

264

280
324

71

76

82

-

1.2

.6

1.2

.19

.25

.28

682

688

765

.93

.94

1.04

288

282
316

144

148

176

44

46

45

2.7

2.9

2.9

1,030
1,040
1,140

7.8

22 85

82

75

10

8.3

8.4

56

68

57

5.5 177

180

193

183

180

142

28

41

30

.8 3.1
1.2

3.7

.18

.21

.08

511

527

451

.69

.72

.61

254

238

221

108

90

62

32

38

36

1.5

1.9

1.7

729

759

676

7.9

August 8.0

(a) Includes equivale arbonate (C0a) present.

'a-



LOCATION.—Just below dam, 3 miles upscreara from Salt (Screw
DRAINAGE AREA.--20,720 square miles, approximaccly (concribu
RECORDS AVAILABLE.—Chemical analyses: July 1937 Co Septemb

Water cemperacures: March 1953 co Sepcember I960.
EXTREMES, 1959-60.—Dissolved solids: Maximum, 12,600 pp„, July S-l3, minimum,

Hardness: Maximum, 2,650 ppm July 8-18; minimum, 1,990 ppm Dec. 1-51.
Specific conduccance: Maximum daily, 18,400 micromhos July 9; mip.ur.um aaily
Wacer cemperacures: Maximum, 78°F July 12-13; minimum, 45'F Jan. 23-25.

EXTREMES, 1937-60.-Dissolved solids: Maximum, 15,600 ppm Sepc. 17-30, 1953; minimum, 1,090 ppm June 1-2 1948
Haroness: Maximum, 3,430 ppm July 1-31, Occ. 1-16, 1953: ninimura, 602 ppm June 1-2. 1948.
Spccitic conduccance: Maximum daily, 24,200 micromhos Sepc. 28. 30. 1953; minimum dally, 1,610 tricromhos June 2 19

,""" "E"*?**, ftM?«f): "aXtmra' 81°F Au«- l"A- I956- 'niRl™;'- i0°F °« »«"««! ^V* <^ring wincer ninths.RESARK5.-Records ot specitlc conduccance oi daily samplss available in discrtcc office ac AusCin, Tex. Records of di
Jccobcr 19j9 co September 1960 given in Water-Supply Paper 1712. Mean discharge values reported below have been

ampltng point and gaging -=tacioiu-hich er.Ce ;r becwee

>eam Draw,

:ing area).
it 1*60.

RIO GRANDE BASIN--Continued

4101 . I'ECOS RIVER BELOW RED BLUFF DAM NEAR

oorthwe )f Orla, Reeves County,

5,480 ppm No

8,050 micro

1-30.

Occ.

ORLA, i

14 mile

adj
xhargo
isced Ct

from gaging scat lor:

for gaging sCatlon near Orla for wacer year
exclude inflow from Salt (Screvbcin) Draw

Ch< ical analv pares per million. Occober 1959 co Sepcember 1960

Date of collectio

Occ. 1-31, 1959
Nov. 1-30

Dec. 1-31

Jan. 1-31 . 1960

Feb. 1-29

Mar. 1-31

Apr. 1-30
May 1-31

June 1-30

July 1-7, 19-31
July 8-18

Aug. 1-31
Sept. 1-30 |

ighted irase

dis

charge
(cfs)

Silica

(SiO:)

Iron

(Fe)

Cal-

(C»)

530

555

550

578

592

597

595

597

535

Mag.

(Mg)

130

lo2

223

28 V

So-

dium

(Na)

Po-

las-

(K)

1.390

1,810

2 . -00

2,140
3.610

Donate

(HCO,)

144

138

138

141

258
140

142

129

131
126

125

127

130

Sul

fate

(SO.)

1,720
1,860

1,880
1,890

1,910
1,960

2,010
2,110

2,210
2,200

2,360

2,110
1,360

2,040

Chlo-

ride

(CI)

2,680

2,320

2,3 70

2.480

2,380
2,320

2,800

2,940

3,210
3,310
5,630

3,030
2,720

Fluo

ride

(F)

Ni

trate

(NO,)

6,890

6,600
6,770

6,750
7,420

7,500
7.820

8,400

8,540
12.500

7,970
7,120

solved solids

alculated)

Tons

per

8.98

9.21

9.18
10.1

10.2

10.7

11.5

11.7

17.3

1Q.9

9.63

Tons

per

day

2 72

23.4

4,560

2,410

1,640
2,700

331

2,000
2,030

Hardness

as CaCO,

2,020
2,060

1,990
2,140

2,090
2.190

2,200
2 ,300

2,360
2.410

2,630

2,320

2.0S0

Non-

carbon-

1,900
1,950

1.830
2,020

1.880

2,070

2,050
2,200

2.250

2,300
2,550

2,210

I ,970

adsorp-

Specific
conduct-

25- C)

10,200
9,300

9,520
9,790

9,450
10,700

10,700
11,100

11,900
12.00C
18,000

11,400

10,300



RIO GRANDE BASIN—Continued

4465. PECOS RIVER NEAR GIRVIN, TEX.

LOCATION.—At supplementary gage at bridge on U. 3. Highway 67, about half a mile downstream from Panhandle 6, Santa Fe Railway Co. bridge, 2.1 mile
downstream from Comanche Creek and 7.8 miles downstream from regular gaging station.

DRAINAGE AREA.—29,560 square miles, approximately (contributing area at supplementary gage).
RECORDS AVAILABLE.—Chemical analyses: October 1939 co June 1941, Occober 1946 co September 1947, Occober 1953 to Sepcember 1960.

Wacer temoeracures: Occober 1953 Co January 1959.
EXTREMES, 1959-60.—Hardness: Maximum, 4,900 ppm May 1-31; minimum, 2,350 ppm July 1-31.

Specific conduccance: Maximum daily, 25,900 micromhos on several days during May; minimum daily, 12,700 micromhos July 20, 22-24, 31.
EXTREMES, 1939-41, 1946-47, 1953-60.—Hardness: Maximum, 5,040 ppm June 1-30, 1956; minimum, 330 ppm May 18, 1957.

Specific conduccance: Maximum daily, 29,100 micromhos Aug. 13, 1958; minimum daily, 790 micromhos Apr. 26, 1957.
Water temperatures (1953-59): Maximum, 93°F June 1, 1954; minimum, 38°F Feb. 3-4, 1956.

REMARKS.--Records of specific conductance of daily samples available in district office at Austin, Tex. Records of discharge for water ye
Water-Supply Paper 1712.

October 195S

Oct. 1-31, 1959
Nov. 1-30

Dec. 1-31

Jan. 1-31, 1950-

Apr. 1-30 j

June 1-30

July 1-31

Aug. 1-31
Seoc. 1-30

dis.

charge
(cfs)

17.1

23.1

28.4

32.5

33.7

27.3

19.2

11.0

Silica

(SiO.)

Iron

(Fe)

Cal-

(Ca)

Chemical analyses , in pa

Mag-
ne-

(Mg)

So

dium

(Na)

4,020
4,050

3,770
3,830

4,060
4,180

.,630
>,230

4,900
2,470

3,750
3.430

Po-

tas-

(K)

Bicar

bonate

(HCO,)

67

129

172

182

223

164

milli

Sul-

fate

(SO.)

3,580
3,590

3,280
3,410

3,660
3,680

4,220
4,870

4,3 70
2,270

3,190
3,070

Chlo

ride

(CI)

6,400
6,530

6,040
5,950

6,340

7,310
8,000

7,700
3,830

5,950
5,500

>,120

r-

Occober 1959 co Sepcembe

Dissolved solids

Fluo

ride

(F)

Ni

trate

(NO,) per

mil

lion

per

acre-

foot

per

day

Sepcember 1960 given

Hardness

asCoCO,

.,060

3.780
3,770

3,960
4,090

4,410
4,900

4,640
2,350

3,570
3,390

Non-

carbon-

ate

4,020

3,950

3,540
3,620

3,750
3,960

4,370
4,850

4,600
2,280

3,520
3,340

cent

so

dium

6% mile

So

dium

adsorp-

Specific
conduct-

mhos at

25-C)

21 ,000
21,200

19,400
20,300

20,200
21.500

23,500
25.300

24,000
13,300

18,700
18,000

7.5

7.7

6.9

6 .3

6.4

6.7
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CO

RIO GRANDE BASIN—Continued

4590. RIO GRANDE AT LAREDO, TEX.

LOCATION.-At gaging scacion ac railroad bridge becween Laredo, Webb Councy, and Nuevo Laredo, Tamaulipas, 884.3 miles below che American Dam ac El Paso
DRAINAGE AREA.-135!976 square miles (United States and Mexico; from Incernaeional Boundary and Water Commission Water Bulletin Number 29).
RECORDS AVAILABLE.--Chemical analyses: July 1955 to September 1960. .. M„ Bocm-rli ofRemarks -Chemical analyses by U. S. Department of Agriculture, Agricultural Research Service, U. S. Salinity Laboratory, Riverside, Calif. Records of

rtcfrds of discharge for wacer year Occober 1959 to September 1960 given in International Boundary and Water Commission Water Bulletin Numoers 29 and
if daily sample

ical analyses, ir r millic n, water year Occober 1959 Co Sepcember 1960

Number

samples

Mean

dis

charge
(cfs)

Silica

(SiO:)

Iron

(Fe)

Cal.

(Ca)

Mag-

(Mg)

So

dium

(Na)

Po-

tas-

(K)

Bicar

bonate

(HCO,)

(a)

Sul

fate

(SO.)

Chlo

ride

(CI)

Fluo

ride

(F)

Ni

trate

(NO,)

Bo-

IB)

Dissolved solids Hardness

siCdCO, Per

cent

dium

So

dium

adsorp

tion

ratio

Specific
conduct-

( micro

mhos at

25- C)

pH

Month
Parts

per

mil

lion

Tons

per

acre-

foot

Tons

per

day

Cal-

magne-

Non-

carbon

ate

October 1959—

January I960—

31

30

31

31

29

31

30

31

30

31

31

30

6,366
3,003
2,464

2 ,604
3,009
2,495

1,652
1,489
1,042

4,658
4,469
4,842

24

20

82

75

21

12

48

83

93

104

100

94

111

91

102

69

68

50

4.3

4.7

156

175

181

177

171

171

162

156

151

159

165

159

195

156

59

96

106

122

111

112

142

117

121

66

59
41
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LOCATION.--At gaging station about one mile downstream from Rio Grande C
DRAINAGE AREA.--180,396 square miles (Uniced ScaCes and Mexico; from Int.
RECORDS AVAILABLE.--Chemical analyses: January 1959 Co Sepccmber 1960.
REMARKS.--Chemical analyses by U. S. DeparCmenC of AgriculCure, Agricult

records of discharge for wacer year Occober 1959 CO Sepcember 1960 giv

RIO GRANDE BASIN—Concinued

RIO GRANDE AT FORT RINGGOLD, RIO GRANDE CITY, TEX.

,ty, Starr County, 3.9 miles below the mouth of Che Rio San Juan, and 1,014.3 river
•rnational Boundary and Water Commission Water Bulletin Number 29).

il Resea

in Inee

ch Service, U. S. Salinity Laboratory, Riverside, Calif. Records of spe
national Boundary and Water Commission Water Bulletin Numbers 29 and 30.

oiles below the

ific conductanc

Chemical ilys in parts per million, water year October 1959 to Septcmbe
Hardness

as CaCO.
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charge
(cfs)
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1,111
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9,411
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1,220

(a) Includes equivalent of
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146 178
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carbon-

136
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American Dam at El Pa

of daily samples and

Per

cent adsorp
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<(,

Specific
conduct-
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25' C)
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.010
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315

PH
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