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CHEMICAL COMPOSITION OF

TEXAS SURFACE WATERS, 1962

INTRODUCTION

This report contains data on the chemical quality of the surface waters of
Texas for the water year 1962 (October 1, 1961 to September 30, 1962). Results
are presented for chemical analyses of water samples obtained daily or less
frequently at selected sites throughout the State.

All natural water contains dissolved mineral matter. Water in contact
with rocks and soils, even for short periods of time, will dissolve some of the
mineral and organic substances. The chemical character of stream waters is
dependent 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 activi-
ties of man. In Texas, the chemical composition of waters varies widely from
stream to stream and, often, from point to point on the same 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, agricul-
tural, and domestic uses, insofar as such use is affected by the dissolved
mineral matter in the waters,

COOPERATION

This is the seventeenth in a series of annual reports (water years 1946-62)
on the chemical quality of surface waters of Texas prepared by the U. S. Geo-
logical Survey in cooperation with the Texas Water Commission (formerly the
Texas Board of Water Engineers). In addition to the annual reports, two
earlier reports contained data for the water years 1938-44 and 1938-45, res-
pectively. Information as to the availability of these reports may be obtained
by writing the 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 Corps of Engi-
neers, U. S. Army, the Dow Chemical Company, 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 West Central Texas
Municipal Water District, and the Wichita County Water Improvement Districts
No. 1 and No. 2.



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 were 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, 1961
to September 30, 1962, Descriptive statements are given for each sampling sta-
tion 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, water temperature,
and other pertinent data. Records of discharge of the stream at or near the
sampling site 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 gaily at
52 stations on Texas streams and twice weekly at four sampling sites in Trinity
Bay near the mouth of the Trinity River. Samples were collected periodically
at three sites in a small area on Salt Croton and Haystack Creeks near Asper-
mont. In addition to the chemical-quality data included in this report, tem-
perature data for streams at 42 of the sampling stations and sediment data for
one of the sampling stations are available in the files of the U. S. Geological
Survey, Austin, Texas. Records of chemical quality of streams at 55 additional
daily sampling stations have been published in previous reports of this series.
The locations of the active and inactive stations are shown on the accompanying
map, Plate 1. The periods of operation of all the stations are shown on the
bar graph (Figure 4). The three sampling sites on Salt Croton and Haystack
Creeks are indicated as a single location (45) 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.,
Composite samples were usually made for 10-day periods by using equal volumes
of successive samples having similar conductances. For some streams that are
subject to sudden and large changes in chemical composition or concentration,
samples were 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.



Reconnaissance Study

The collection of samples at miscellaneous sites was greatly expanded
during the 1962 water year with the initiation of a statewide reconnaissance
study.l The study is a cooperative project of the Geological Survey and the
Texas Water Commission, and was designed to evaluate water quality at locations
where water-development projects are likely to be built and to delineate water-
problem areas. Sampling during the 1962 water year was concentrated in the
Sabine River Basin, and a report summarizing water quality in that basin has
been preparedhy Similar reports are planned for the other major river basins
of the State during the period 1964-68.

Low-Flow Investigations

A series of low-flow investigations was begun in the 1962 water year to
evaluate the quality of water and the interchange of surface and ground water
in streams. These investigations are cooperative projects of the Geological
Survey and the Texas Water Commission.

Low-flow investigations were made during the 1962 water year in Hubbard
Creek and the Navasota River in the Brazos River Basin, and in the Llano and
Pedernales Rivers in the Colorado River Basin. Chemical analyses of samples
collected during these investigations are included with miscellaneous analyses
for the Brazos and Colorado River Basins.

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 2 of the stations, samples were collected daily; at the others, from 1 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 propor-
tional to the volume of riverflow represented by the sample. Results of these
analyses are also published in equivalents per million in Water Bulletins
Number 31 and 32 of the International Boundary and Water Commission, together
with streamflow and related data.

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

Y Texas Water Commission, 1962, The present reconnaissance study program of
the chemical quality of streams in Texas: Texas Water Commission Circ., 62U1,
15 p.

% Hughes, L. S., and Leifeste, D. K., 1964, Reconnaissance of the chemical
quality of surface waters of the Sabine River Basin, Texas and Louisiana:
Texas Water Commission Bull, 6405, 64 p., 12 figs., 2 pls,

- 3 -



million unit weights of water. Values for other characteristics are given in
appropriate units.

Mean 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 more than 1,000 ppm are
sums of determined constituents unless noted otherwise. In obtaining the sum,
the bicarbonate 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 com-
puting the percent sodium and sodium-adsorption ratio. For those analyses in
which a determined 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™ + Mgt
-\/——‘1—

where the concentrations of the constituents are expressed in equivalents per
million. Waters are divided into four classes with respect to sodium hazard
depending upon the SAR value and the specific conductance. (See Figure 1.)

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 1l.

2

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
increasingly 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 (CaCO3).

The discharge-weighted averages of analyses are reported for daily
sampling stations for which discharge records are available. The weighted-
average value represents the approximate composition of water that would be
found in a reservoir containing all the water passing a given station during
the year, after thorough mixing in the reservoir.
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The samples were analyzed according to methods used by the U. S.
Geological Surveywy

SURFACE-WATER RUNOFF AND CHEMICAL-QUALITY CONDITIONS

Runoff during the 1962 water year was generally near average over the
State except in the middle Colorado, Pecos, and Devils River Basins where
runoff was deficient most of the year. Moderate to locally large floods
occurred in some sections of the State in most months.

Mean discharges for selected stations for the 1961 and 1962 water years,
as well as for the period of record, are shown in Figure 2. On many streams,
changes in dissolved-solids concentration are closely related to the rate of
discharge, and low flows are likely to be considerably more mineralized than
are floodflows 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 into the streams.

In Table 1 are listed the mean discharges and the maximum, minimum, and
weighted-average concentrations of dissolved solids for stations operated under
the Texas Water Commission-U. S. Geological Survey cooperative program during
the 1962 water year.

Canadian River Basin

Streamflow at the station Canadian River near Amarillo for the 1962 water
year was about half that of the previous year and was only about 35 percent of
the 25-year average. Two-thirds of the runoff occurred during the months of
June, July, and August. This flow was of good quality, but the weighted
average concentration of dissolved solids for the water year rose to 820 ppm,
a slight increase from the 776 ppm in 1961.

Low flow is maintained by drainage of sewage effluent down East Amarillo
Creek from the Amarillo sewage disposal plant, and analyses often show nitrates
in excess of 20 ppm. The weighted average of nitrate concentrations for the
1962 water year was 9.2 ppm.

Red River Basin

Streamflow in the Red River Basin in Texas in 1962 was about equal to the
long-term average. At many stations more than half the annual discharge was
recorded in June and September.

3 Rainwater, F. H., and Thatcher, L. L., 1960, Methods of collection and
analysis of water samples: U. S. Geol. Survey Water-Supply Paper 1454,
American Public Health Association and others, 1960, Standard methods for the
examination of water, sewage and industrial wastes.



MEAN DISCHARGE, IN CUBIC FEET PER SECOND
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Figure 2.- Mean Discharge at Selected Stations for the 1961 and 1962 Water Years
and for the Period of Record
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Table 1.--Mean discharge and maximum, minimum, and weighted-average concentrat fons of
dissolved solids for the 1962 water year for stations operated under the
Texas Wator Commission--U.S. Geological Survey cooperative program.

Mean
Samiidng. Fraitaa ascharge Dissolved solids (ppm)
(ets) Max mum Wi lnoa Weighted
average

CANADIAN RIVER BASIN

Canadian River near Amarillo 162 1,740 352 820
RED RIVEE BASIN

Littlc Riehita River near Henrietta 105 1,710 76 234

Lirtle Wichita River near Ringgold 164 1,870 45 168

fed River near Gainesville 2,591 3,880 b8 1,340

Red River at Denison Dam near Denison 4,327 1,320 1,060 1,150
SULPHUR RIVER BASIN

South Sulphur River near Cooper 33l 329 8L 134
SABINE RIVER BASIN

Sabine River near Tatum 1,802 395 65 177

Sabine River near Rullff 7.300 261 st 103
NECHES RIVER BASIN

Neches River near Alto 1,139 165 68 121

Angeline River near Lufkin 1,312 209 38 87

Meches River at Evadale 5,174 161 56 102
TRINITY RIVER BASIN

Trinity River near Rosser 1,903 658 121 287

Chambers Creek near Corsicana 215 570 114 268

Richland Creek near Fairfield - 7,450 180 --

Trinity River at Romayor 4,469 631 141 295

frinity River near Moss Bluff -— 719 184 -

0ld River near Cove wz 878 134 --

Trifity River at Anahuac - - - -

Trinity Bay at mouth of Trinity River near Anahuac - -= = -
SAN JACINTO RIVER BASIN

West Fork San Jacinto River near Conroe (a) 157 323 117 213
BRAZOS RIVER BASIN

Pouble Mountain Fork Brazes River near Aspermont 173 &,000 851 1,140

Croton Creek near Jayton 13.0 -- - ==

Salt Croton Creek near Aspermont 4.27 - - -

Salt Fork Brazos River near Aspermont 63.2 69,300 2,230 §,150

Brazos River atr Seymour 308 16,700 946 2,750

Hubbard Creek near Albany (b) 32.0 2,310 182 403

Salt Prong Hubbard Creek near Albany (b) 17.8 3,660 397 846

Big Sandy Creek near Breckenridge (b) it.2 6,730 142 243

fiubbard Creek near Breckenridge 68.5 2,440 208 469

Cleéar Fork Brazos River near Eliasville (a) 540 3,020 250 503

Srazos River at Possum Kingdom Dam near Graford 1,138 1,540 764 1,360

frazos River at Whitney Dam near Whitney 1,737 1,430 830 1,030

Lampasss River at Youngsport 102 767 156 354

Little River ar Cameron B354 401 201 3oz

Brazos River st Highway 21 near Brydn 3,538 952 234 669

Yegud Creek near Somerville 131 B84 111 319

Navasots River near Bryan 289 1,810 132 328

Arazos River at Richmond 4,508 1,010 210 551

Brazos River at Harris Reservolr near Angleton (c) - - - -

Brazos Biver at Brazorism River near Brazoria [(3] - - - .-
COLORADD RIVER BASIN

Coloradn Rlver near 1ra 4l.1 39,600 246 725

Colorado River at Colerado City B5.5 16,900 150 662

Beals Creek near Westbrook 35.0 6,340 216 569

Colorado River near Silver 150 13,800 228 LER

Colorado River at Ballinger (a}) 177 4,200 iga 517

Colorado River near San Saba 508 2,440 209 Lan

Colorude River 4t Austin 1,414 330 268 293

Colorade River at Wharten 1,716 68 160 303
LAVACA RIVER BASIN

Mavidad River near Ganado 280 £73 17 203
GUADALUPE RIVER BASIN

Guadalupe River at Victoria 914 L32 189 321
SAN ANTONIO RIVER BASIN

San Antonlo River at Goliad 374 TLE 137 488
SAN ANTOMIO-NUECES COASTAL AREA

Mission River at Refugio 41.9 47,000 181 3,330
NUECES RIVER BASIN

Nueces River near Mathis 111 378 128 355
A10 GRANDE BASIN

Pecos River below Red Bluff Dam near Orla 61.4 3,990 7,560 9,140

Pecos River near Girvin 28.1 18,800 6,290 13,600

a Station operation began in Occober 1961.
% Station operation begin in February 1962,
¢ Station operation began in January 1962.



Except for periods of low flow, the Little Wichita River water was of good
quality. The weighted-average concentrations of dissolved solids at the two
stations on the Little Wichita River were 234 ppm near Henrietta and 168 ppm
near Ringgold.

At the Gainesville station on the Red River just upstream from Lake Texoma,
streamflow was slightly below average, but the weighted-average concentration
of dissolved solids decreased from 1,820 ppm in 1961 to 1,340 ppm in the 1962
water year,

At Denison Dam, below Lake Texoma, water quality was about the same as in
1961; the weighted-average concentration of dissolved solids was 1,150 ppm.

Sulphur River Basin

Streamflow at the station on the South Sulphur River near Cooper in 1962
was 87 percent of the long-term average, and about 15 percent less than in
1961. The weighted-average concentration of dissolved solids increased slightly
to 134 ppm, and dissolved solids ranged from a minimum of 84 ppm to a maximum
of 529 ppm,

Sabine River Basin

The Sabine River Basin drains an area of high rainfall in East Texas and
Western Louisiana. Runoff during the 1962 water year was below the long-term
average and little more than half as much as runoff during the excessively wet
year of 1961.

The water of the basin is almost always low in dissolved solids, but as a
result of decreased flow the weighted-average concentration of dissolved solids
in 1962 for the Tatum station was 177 ppm as compared to 146 ppm for the 196l
water year, and at the downstream station near Ruliff the weighted average
increased to 103 ppm in 1962 from 90 ppm in the 1961 water year. Duration
curves for the Sabine River near Ruliff (Figure 3) show the percentage of time
specific concentrations of dissolved solids were equaled or exceeded during the
1962 water year and during the combined period of 1954-62 water years.

Neches River Basin

Runoff in the Neches River Basin was near average during the 1962 water
year, but was less than half as much as in 1961.

Although often high in organic color and turbidity, the water in the
Neches River Basin is usually of good quality. An increase of 20 to 3U percent
in the weighted-average concentration of dissolved solids accompanied the 1962
decrease in streamflow. The weighted-average concentration of dissolved solids
increased at the station on the Neches River near Alto from 94 ppm in 1961 to
121 ppm in 1962, from 74 ppm in 1961 to 87 ppm in 1962 at the station on the
Angelina River near Lufkin, and from 77 ppm to 102 ppm at the Evadale station.
Duration curves for the Neches River at Evadale (Figure 3) show the percentage
of time specific concentrations of dissolved solids were equaled or exceeded
during the 1962 water year and during water years 1948-62.
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Trinity River Basin

During the 1962 water year, streamflow in most of the streams in the upper
Trinity River Basin above Fort Worth and Dallas was near the long-term average,
and was greater than in 1961.

Streamflow of the Trinity River at Rosser was 60 percent greater than in
1961. At this station streamilow is largely regulated by reservoirs above
Dallas and by Lavon Reservoir on the East Fork Trinity River, and during periods
of low flow much of the water is sewage effluent from Fort Worth and Dallas,
High nitrate concentrations in samples collected at low flow show the effects
of this sewage effluent. The maximum nitrate value during 1962 was 47 ppm and
the weighted average of nitrate concentrations for the water year was 8.7 ppm.
The weighted-average concentration of dissolved solids was 287 ppm, as compared
with 328 ppm in the 1961 water year.

Runoff in the lower Trinity River Basin was less than the long-term
average and at the station on the Trinity River at Romayor was less than half
of the runoff in 1961. Generally, dissolved-solids concentrations vary inverse-
ly with runoff, and at the Romayor station the weighted-average concentration
of dissolved solids increased from 185 ppm in 1961 to 295 ppm in 1962. Duration
curves for the Romayor station (Figure 3) show the percentage of time specific
concentrations of dissolved solids were equaled or exceeded during the 1962
water year and during water years 1958-62,

San Jacinto River Basin

The only daily chemical-quality station in the Basin was established on
the West Fork San Jacinto River near Conroe at the beginning of the 1962 water
year. The average discharge for the 1962 water year was less than 30 percent
of the long-term average. Analyses of daily samples showed that the water was
consistently of good quality. Dissolved-solids content during the year ranged
from 117 ppm to 323 ppm and the weighted-average concentration of dissolved
solids was 213 ppm.

Brazos River Basin

Runoff in the Brazos River Basin was near average during the 1962 water
year, but far below that in the wet year of 1961. The water was generally of
poorer quality than in 1961.

The 1962 average discharge of the Double Mountain Fork Brazos River near
Aspermont was slightly lower than the 33-year average for the station and less
than half the average discharge for 1961. The weighted-average concentration
of dissolved solids was 1,140 ppm, about the same as in 1961. The average dis-
charge of the Salt Fork Brazos River near Aspermont for the year was less than
half the long-term average and only 25 percent of the 1961 average discharge.
The weighted-average concentration of dissolved solids increased from 5,030 ppm
in 1961 to 9,150 ppm in 1962,

Streamflow of the Brazos River at Seymour, downstream from the junction of
the Double Mountain Fork and Salt Fork of the Brazos River, was 70 percent of
the long-term average and 38 percent of the 1961 average. The water of poor



quality contributed by the Salt Fork resulted in an increase in the weighted-
average concentration of dissolved solids from 2,270 in 1961 to 2,750 in 1962.

Three chemical-quality stations were established in the Hubbard Creek
watershed in February 1962. The Breckenridge station now measures the quality
of outflow from Hubbard Creek Reservoir, where storage began in September 1962,
and the three new stations measure quality of inflow to the reservoir from
Hubbard Creek near Albany, Salt Prong Hubbard Creek near Albany, and Big Sandy
Creek near Breckenridge. Streamflow at the Hubbard Creek station near Brecken-
ridge in 1962 was about half that in 1961 and the weighted-average concentra-
tion of dissolved solids increased from 300 ppm in 1961 to 469 ppm in 1962.

In October 1961 a chemical-quality station was established on the Clear
Fork Brazos River at Eliasville. The mean discharge at this station rfor the
1962 water year was 540 cfs and the weighted-average concentration of dissolved
solids was 505 ppm.

Storage in Possum Kingdom Reservoir increased from 611,400 acre-feet on
October 1, 1961 to 690,700 acre-feet on September 30, 1962, and the quality of
the outflow improved. The weighted-average concentration of dissolved solids
in the outflow decreased from 1,800 ppm in 1961 to 1,430 ppm in 1962.

Storage in Whitney Reservoir was about the same at the end of the water
year as at the beginning, but the average outflow decreased from 2,054 cfs in
1961 to 1,737 cfs in the 1962 water year. The weighted-average concentration
of dissolved solids was about the same both years, 1,040 ppm in 1961 and 1,030
ppm in 1962,

The average discharge of 4,508 cfs of the Brazos River at Richmond in 1962
was only 60 percent of the 42-year average at this station and only 28 percent
of the 1961 average discharge. The weighted-average concentration of dissolved
solids increased from 312 ppm in the high-flow year of 1961 to 551 ppm in the
1962 water year. Duration curves for dissolved solids for the Richmond station
for 1962 and for 1954-62 are given in Figure 3.

Two chemical-quality stations were established on the Brazos River below
Richmond in January 1962. They are Brazos River at Harris Reservoir near
Angleton and Brazos River at Brazoria Reservoir near Brazoria. In addition
to the chemical analyses in this report, the results of daily chloride deter-
minations are available in the files of the Geological Survey. Discharge
records are not available for these two stations.

Colorado River Basin

Streamflow for the 1962 water year was near average in the upper Colorado
River Basin, but was only about half the long-term average in the middle and
coastal sectionms.

Average discharge at the stations on the Colorado River near Ira and at
Colorado City was about the same as in the 1961 water year. The weighted-
average concentration of dissolved solids increased slightly at the Ira station
from 660 ppm in 1961 to 725 ppm in 1962, and the weighted average decreased at
the Colorado City station from 1,010 ppm in 1961 to 662 ppm in 1962.
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The 1962 mean discharge of Beals Creek near Westbrook was 18 percent less
than in 1961, and the weighted-average concentration of dissolved solids in-
creased from 481 ppm in 1961 to 569 ppm in 1962,

The average discharge in 1962 at the station on the Colorado River near
Silver was 10 percent greater than in 1961, and the weighted-average concentra-
tion of dissolved solids decreased 25 percent from 653 ppm in 1961 to 486 ppm
in 1962,

A chemical-quality station was established in October 1961 on the Colorado
River at Ballinger. The weighted-average concentration of dissolved solids at
the Ballinger station in 1962 was 517 ppm. The mean discharge for 1962 was
only half the 55-year average at this station, and 80 percent of the flow
occurred during the month of September.

A chemical-quality station was established in September 1962 on the San
Saba River at San Saba.

The station on the Colorado River near San Saba measures inflow to Lake
Buchanan, the uppermost of the six Highland Lakes. The mean discharge at the
San Saba station in 1962 was only half the 1961 average and less than 40 per-
cent of the long-term average, The weighted-average concentration of dissolved
solids increased from 357 ppm in 1961 to 440 ppm in the 1962 water year, the
highest in 15 years of record at this station.

The station on the Colorado River at Austin measures the chemical quality
of water that has been thoroughly mixed by passage through the six Highland
Lakes. The weighted-average concentration of dissolved solids in 1962 was 293
ppm, slightly more than the 276 ppm in 1961.

Much of the streamflow below Austin is maintained by releases from the
Highland Lakes. At the Wharton station, streamflow for the 1962 water year was
well below the long-term average, and the weighted-average concentration of
dissolved solids was 303 ppm.

Lavaca River Basin

The daily chemical-quality station on the Navidad River near Ganado is the
only one in the Lavaca River Basin. Streamflow was less than 60 percent of the
long-term average with much of the runoff for the year occurring in November
and the last few days of April. The mean discharge in 1962 at the Ganado sta-
tion was only 19 percent of the mean discharge for the high-flow year of 1961.
The weighted-average concentration of dissolved solids of 203 ppm in 1962 was
almost double the 107 ppm average of 1961.

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
springs in the drainage area. The water in the Guadalupe River is calcium
carbonate type and is almost always of good quality.
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At the Victoria station the mean discharge of the river in 1962 was only
about 25 percent as great as in the wet year of 1961. However, the welghred=-
average concentration of dissolved solids increased only slightly from 258 ppm
in 1961 to 321 ppm in 1962.

San Antonio River Basin

The San Antonio River flows almost parallel to the Guadalupe River and the
two streams converge a few miles upstream from the mouth of the Guadalupe River.
Streamflow in 1962 in the San Antonio River, as in the Guadalupe, was below the
long-term average and far below the wet year of 1961.

At the station on the San Antonio River at Goliad the weighted-average

concentration of dissolved solids increased from 347 ppm in 1961 to 488 ppm in
1962.

San Antonio-Nueces Coastal Area

Streamflow in the San Antonio-Nueces Coastal Area in the 1962 water year
was about half the long-term average. The mean discharge of the Mission River
at Refugio was about 55 percent of the 28-year average and far below the average
of 1961. Dissolved-solids concentrations at Refugio ranged from 181 ppm to
47,000 ppm and the weighted average was 3,300 ppm. The highly mineralized
waters were a sodium chloride type and occurred during periods of low flow.
These brine flows apparently resulted from oil-field activities in the area.

Nueces River Basin

Runoff in the Nueces River Basin in 1962 was far below the long-term
average. Storage in Lake Corpus Christi decreased over 40,000 acre-ifeet during
the water year, and at the end of the water year the lake contained only
127,300 acre-feet, less than 70 percent of capacity.

At the Mathis station, just below Lake Corpus Christi, the weighted-

average concentration of dissolved solids increased from 266 ppm in 1961 to
355 ppm in 1962, the highest in 15 years of chemical-quality record.

Rio Grande Basin

During the 1962 water year streamflow in the Rio Grande Basin was even
less than for the deficient year of 1961. Storage in Red Bluff Reservoir near
Orla decreased 19,700 acre-feet during the water year, and on September 30,
1962, was only 30,300 acre-feet. The mean discharge of the Pecos River below
Red Bluff Dam for 1962 was 62.6 cfs, less than 30 percent of the 25-year
average. The weighted-average concentration of dissolved solids at the station
near Orla increased from 6,270 ppm in 1961 to 9,190 ppm in 1962. Downstream on
the Pecos River near Girvin, the mean discharge was 28.1 cfs and the weighted
average of this saline flow was 13,600 ppm. The records show that the salt
load as well as the discharge of the river decreases between the two stationms.
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Inflow to Falcon Reservoir in the lower Rio Grande Basin was less than in
1961, but the quality of the outflow from the reservoir was about the same as
in 1961. The dissolved-solids concentrations ranged from 516 ppm to 595 ppm in
the 1962 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 sta-
tion in the national network.

The heading 'Chemical analyses, in parts per million, water year October
1961 to September 1962" has been generally used throughout the following
tables.

The reader's attention is called to the fact that certain columns oi these
tables contain values that are not given in parts per million and which do not,
in some cases, constitute chemical analyses. A listing of these exceptea
columns follows:

Date of collection

Stream

Location

Sampling station

Sampling site

Month

Number of samples

Mean discharge (cfs)

Dissolved solids - Tons per acre-foot
Dissolved solids - Tons per day
Chloride - Tons per day

Percent sodium

Sodium-adsorption ratio

Specific conductance (micromhos at 25°C)
pH

Density at 20°C
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HED RIVER BASIN--Continued

MISCELLANEOUS ANALYSES OF STHEAMS IN RED RIVER DBASIN IN TEXAS

Chemical analyses,

in parts per million, water year October 1961 to September L4962

Dissolved solids Hardness So. | Swecific
LHO® CaCO, .
o | G | Mae | so | Pe | Bicar | Sul | Chlo | Fluo | Nio | Bo- (tosidun at LEQ'C) ke Per- | dium wondnet
Pate arcallecion, | P | Slew cium | ™ | dium | ™ | bonate | fate | ride | ride | trate | rom | Parts | Toms Cal- ns.n.lu..u.i..:
charge | (8i0,) | (Fe) sium aium Tona clum, Non- o tion (miecro-
(cfs) (Ca) (Mg) (Na) (K) (HCO,) (800 [{}} (F) (NO,) (B) Ut per per carbon- | diswm ; mhos at
e oL day b ate 28° C)
lion foot sium
7-2978. PRAIRIE DOG TOWN FORK RED RIVER ABOVE PALO DURO PARK NEAR CANYON
Dec. 1, _.aeuluuiru.r..u— Bb.57 _ 38 _ :_u_ 42 H 133 \—r 197 _ b8 _ 42 — 3.1 — 0.0 — —am-m:—ﬁ 1. — .— B34 H_H L1 _ £} _ f_.uﬁ 1,550 _ 7.3
7-2979. PRAIRIE DOG TOWN FORK RED RIVER BELOW PALO DURO PARK NEAR CANYON
Dec. 1, _am_:.......r._ 0.27 _ 42 _ H.___.m— B2 _ 213 _ 125 —_.me: — 58 _ 2.4 _ 0.0 — —nu.mu_c — 3.50 _ _ 1,460 _ 1,350 _ mb_ ._.,‘; 2,800 7.3
ESTELLINE SPRINGS AT ESTELLINE
May 30, 1962---------- | s — 14 __.Sa_ 266 _ 15,700 _ 88 T.Sa _3.._2_ _ _ _ _a__....cca T_“..m_ _ _ 4,640 __,..._3 _ .é_ 100 TC_S _
BUCK CREEK NEAR QUAIL
Mar. 14, GET:...}-._ _ ;.n_ 117 _ 74 _ 200 _ 770 _ 56 _ 0.2 _ 0.1 _ _ 1,340 _ M _ B85 M 721 _ 3_ _.__ 1,600 ._\m.:
BUCK CREEK AT FARM ROAD 338 NEAR WELLINGTON
Mar. L4, _.a.wMi1441|1|--_ _ m.mc_ 118 — 84 _ 204 _ 930 — 7% — _\m‘u _ _ 1,670 _ _ _ 1,060 _ H93 — ww_ _—.—H 1,950 _ 1.9
7-2995.5%. BUCK CREEK NEAR WELLINGTON
Aug. 2, 1962---namnen % _ 16 _ ::._ (73 _ 46 _ 167 _ 522 _ 62 — 0.5 _ 0.1 — _ 982 _ 1.4 _ _ 640 _ 500 _ :._ 1,250 _a;.
7-2996, NORTH GROESBECK CREEK NEAR NORTH GROESBECK
Ocr, 3, _..wm_:..-:..:_ 1.90 _ — _ 522 _ 188 Mu.coo — 780 _ _ — — — _ — 2,160 — 2,010 — 34 — _ 5,100 .~1n....
7-2996.3. SOUTH GROESBECK CREEK NEAR GOODLET
Jdune 7, _..:.m:..:.:l— 6.25 — 6 _ uwx_r p.b_ 12 _ 98 _ 32 _ r.o_ 0.2 _ h.1 _ — alb3 — 0.22 1_\ —\ 98 —\ 18 _ m:—‘ _._‘m— 230 _ 1.4
7-2996.5, SOUTH GROESRECK CREEK NEAR ACME
Oct. 3, 196l-==-- 1-_ 4,36 — — _ 198 — 172 _w.mwc _ 240 _ _ — _ _ _ _ 1,870 — 1,730 _ —n.._ ~ 3,340 — 7.3
7-2998.5. SALT FORK RED RIVER NEAR CLARENDON
Oer. 26 to Dec. 26,
19Bl-mvmmamcninnnaan- 54 19 49 180 b 48 0.8 1.7 188 212 L 33 1.5 615 B.2
Dec, 27, 1961 to Jan. B)
1962, Jan. 13
tn Fieh, 2lescecrscnns 56 168 Loz 56 0.8 5 435 204 L1 37 1.7 652 8.2
Feb. 23 to June 3-=e=== 53 148 105 59 - 3.1 0.09 4ls 0 79 37 1.6 637 B.3
A Lessrmanndsnnmass 1.46 30 52 18 Th 176 99 81 1.1 .2 abih2 0,60 204 ] W 2.2 129 7.3
A Calculated from determined constitoents.
» . L] ¢
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