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CHEMICAL COMPOSITION OF TEXAS SURFACE WATERS, 1957
By L. S. Hughes

INTRODUCTION

This report makes available to the public data on the chemical quality of the
surface waters of Texas in the water year 1957. 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
of October 1, 1956, to September 30, 1957.

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
dependent on several factors, such as type of soil and rock with which the water
is in contact, length of time of the contact, and climatic conditions. 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 thirteenth in a series of reports covering surface waters of Texas
prepared by the U. S. Geological Survey in cooperation with the Texas Board of Water
Engineers. These reports may be obtained by writing the Board of Water Engineers,
Austin, Texas.

Cooperating in the collection of these data were the city of Fort Worth, the
Colorado River Municipal Water District, the Canadian River Municipal Water Autho-
rity, the Hubbard Creek Water Committee, the Lower Colorado River Authority, the
Lower Neches River Authority, the Brazos River Authority, the Sabine River Authority,
the Red Bluff Water Power Control District, the Chambers-Liberty Counties Navigation
District, the Greenbelt Municipal and Industrial Water Association, and the U. S.
Corps of Engineers.

Records for eight 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, 1956,.to
September 30, 1957. Descriptive statements are given for each sampling station for
which a regular series of chemical analyses have been made. These statements give



the 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, 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 Board of Water Engineers-U. S. Geological Survey
Sampling Program

During the period covered by this report samples were collected daily at 30
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 25 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 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 accompanying map
and the periods of operation of all the stations are shown on the bar graph. The
five sampling points on Salt Croton and Haystack Creeks are indicated as a single
location (39) on the map.

Water samples were usually obtained daily at or near a Geological Survey
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 a similar conductances. For some streams that are subject to sud-
deniand 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.

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

This report includes chemical quality records for 8 stations in the Rio Grande
Basin where samples were collected by the International Boundary and Water Com-
mission 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 14 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
published in equivalents per millicn in Water Bulletin Number 27 of the Interational
Boundary and Water Commission, together with stream flow 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 million unit
weights of water. Values for other characteristics are given in appropriate units.



Mean discharge is reported in cubic feet per second, which 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 parts per
million (ppm) 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 far sodium
and potassium, this value, in equivalents per million, was used in computing the
percent sodium. For those analyses in which a determined value for sodium is
reported separately, this value is used in computing the percent sodium.

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

SAR = Na

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. 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,
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 (CaCOgs).

The weighted averages of analyses are reported for daily sampling stations
for which discharge records are available. The weighted average analysis 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.



The methods of analysis were the same as or modifications of those in standard
publications for water analysis. 1/

l/ Collins, W. D., 1928, Notes on practical water analysis: U. S. Geol. Survey
Water-Supply Paper 596-H, p. 235-261; American Public Health Association
Standard methods for the examination of water, sewage, and industrial wastes,
10th ed., 1955; Scott, W. W., 1939, Standard methods of chemical analysis,

v. II, p. 2049-2055, 5th ed.; Theroux, Eldridge, and Mallmann, 1943, Labora-
tory manual for chemical and bacteriological analyses of water and sewage,
3rd ed.

SURFACE-WATER RUNOFF AND CHEMICAL QUALITY CONDITIONS

At the beginning of the 1957 water year most of Texas was still experiencing
a severe drought that began about 1950. Streamflow for the 1956 water year was
deficient throughout the state - at many points it was the lowest for any year of
record. The drought continued through the winter of 19561957 but was broken in the
spring by flood-producing rains over much of the State. As a result of these
rains, runoff for the 1957 water year exceeded long-time averages at a majority of
the sampling stations. Mean discharges for selected stations for the 1956 and
1957 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 considerably more minera-
lized than are flood flows in the same stream. However, for streams whose dis-
charge is controlled by reservoirs, the chemical composition of the water may remain
relatively constant despite large fluctuations in discharge. Streams that are sub-
ject 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 inte the stream.

During the 1957 water year the chemical quality of many of the streams was
subject to extreme variations. Drought conditions during the first six menths of
the water year resulted in new maximum concentrations of dissolved solids at some
stations, whereas heavy rainfall during the spring produced floods of minimum
concentrations of dissolved solids. In table 1 are listed the mean discharges and
the maximum, minimum, and weighted average concentrations of dissolved solids
for the 1956 and 1957 water years for those stations operated under the Texas
Board of Water Engineers-U. S. Geological Survey sampling program.

Arkansas River Basin

Although runoff of the Canadian River near Amarillo during the 1957 water year
was almost three times as great as that during 1956, it was still below average for
the 20 years of record. A new maximum of 3,000 ppm of dissolved solids was establish-
ed in March 1957 when a small rise, following a long period of extremely low flow,
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Figure 1.--Mean discharge at selected stations for the 1956 and 1957 water years and for the period of record
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Table 1. =--Mean discharge and maxisum, miniswum and weighted average concentration of dissolved solids for the 1956 and 1957 water years for

stations operated under the Texas Board of Water Engineers--U. 5. Geological Survey sampling program.

1956 WATER YEAR

1957 WATER YEAR

Saspling station Mean Dissolved solids (ppm) Hean Dissolved solids (ppm)
dis- dis-
charge Weighted charge Welighted
(cfs) Max imom Hinimm Pisay (cfs) Max {mm Minimum average

AREANSAS RIVER BASIN

Canadian River near Amarillo 108 1.970 mn 823 k1 &) 3,000 252 513
RED RIVER BASIN

Salt Fork Red River near Hedley - 2,600 453 - - 2,520 231 -

Red River near Cainesville 2,177 5,450 445 1,530 7,484 4,260 135 N7

Red River at Denison Dam near Denisom 3,550 1,280 954 1,030 10,890 1,380 696 B&D
SABINE RIVER BASIN

Sabine River near Tatum 516 536 126 229 1,%8 BOS T4 126

Sabine River near Ruliff 3,421 193 Lx] 103 5,645 250 &7 B8
MECHES RIVER BASIN

Angelina River near Lufkin 413 333 B0 153 1,089 365 &2 B8

Meches River at Evadale 1,608 199 a2 17 4,607 222 50 78
TRINITY RIVER BASIN

Trinity River near Rosser 280 1,800 279 678 5,805 1,730 1%0 231

Cedar Creek near Mabank 60.7 - - - 911 471 51 76

Richland Creek near Falrfield - 13,500 185 -- - 12,200 131 -

Trinity River at Romayor 1,211 1,180 155 405 12,6%0 1,730 105 201

Trinity River near Moss Bluff - 3,530 129 - - 1,670 114 -

0ld River near Cove - 7.850 n - - 11,300 77 —

Trinity River at Anshuac - 18,400 375 = — - - -

Trinity Bay near Anahuac - - - - iy - - -
BRAZOS RIVER BASIN

Double Mountain Fork Brazes River near Aspermont 1 - - - 352 4,420 689 910

Salt Fork Brazos River near Aspermont 135 - -t - 299 76,%00 1,280 3,220

Hubbard Creek near Breckenridge 22.7 2,200 152 212 633 1,810 118 181

Brazros River at Possum Kingdom Dam near Graford 983 2,640 BOG 1,370 145 2,130 331 443

Brazes River at Whitney Dam near Whitney 1,571 1,290 766 1,010 6,213 1,380 337 459

Braros River at Richmond 2,158 1,190 3i8 834 15,290 1,230 161 n7
COLORADD RIVER

Colorade River at Colorada Clity 23.8 == - - 143 19,800 208 555

Colorado River near Silver - - - - 496 6,190 180 329

Colorado River near San Saba 772 1,520 171 242 3,354 1,100 149 204

Colaradoe River at Austin 1,30 249 225 234 4,500 259 184 201

Colorado River at Wharton 1,041 288 178 246 5,937 312 108 198
CUADALUPE RIVER BASIN

Guadalupe River at Victoria 132 “27 304 £ 1,973 404 142 227
WUECES RIVER BASIN

Nueces River near Mathis LEL 410 254 296 1,962 322 177 208
RI0 GRANDE BASIN

Pecos River below Red Bluff Dam near Orla a 125 7,340 3,620 5,190 a 60.6 12,800 4,010 8,050

Pecos River near Girvin 6.4 - - - 37.% .- .- -

a Discharge values adjusted to exclude inflow from Salt (Screwbean) draw which enters Pecos

6=

River between sampling point and gaging station,



apparently flushed out an accumulation of salt residues from the stream bed. The
weighted average for the 1957 water year was 613 ppm as compared with 823 for the
1956 water year.

Red River Basin

Increased rainfall in 1957 caused marked improvement in the quality of
water at the daily sampling stations on the Red River, near Gainesville and at
Denison Dam. Runoff at the Gainesville station during the 1957 water year was
more than three times that during the 1956 water year and the weighted average
of dissolved solids decreased from 1,530 ppm in 1956 to 917 ppm in 1957. Water
stored in Lake Texhoma above Denison Dam had increased in mineral content during
the drought years until in December 1956 the water being released contained as
much as 1,380 ppm of dissolved solids. Flood runoff so improved the stored
water that at the end of the water year, the analysis of the September composite
sample showed only 849 ppm of dissolved solids.

Sabine River Basin

The Sabine River drains an area of high rainfall in East Texas and Western
Louisiana, and the water, except where polluted by oil field or other industrial
wastes, is almost always low in dissolved solids. During the low-flow year,
1956, the weighted average of dissolved solids at Ruliff was only 103 ppm, and
the above-average flow of 1957 decreased the weighted average to 88 ppm. At
the upstream station near Tatum, the quality of the water is more directly af-
fected by drought and by pollution from oil fields. Here, the weighted average
of dissolved solids was 229 ppm for the 1956 water year as compared with only
126 ppm in the 1957 water year.

Neches River Basin

The Neches River is similar to the Sabine River in that it also drains
an area of high-rainfall, and the water in the basin is usually of good quality
except where polluted by oil-field or other industrial wastes. Runoff at
Evadale in 1957 was nearly three times that of 1956 but was still less than the
36-year average for the station. Weighted average of dissolved solids for the 1956
water year was 117 ppm; for the 1957 water year with its more nearly normal flow,
the average was 78 ppm.

Trinity River Basin

Normally, streamflow in the upper Trinity River basin is controlled by
reservoirs located above Fort Worth and Dallas, and base flow in the Trinity River
for some distance below the two cities is maintained by sewage effluent. Analyses
of low-flow samples collected from the Trinity River near Rosser show the effect
of this sewage effluent and show nitrate concentrations generally ranging from
60 to 100 ppm. Samples collected in October 1956--as well as those collected in
August and September of 1956 and published in the report for the 1956 water year--
had chloride concentrations more than 500 ppm, apparently owing to the use of
Red River water to supplement the Dallas public supply. Dissolved-solids concen-



trations at the sampling station near Rosser ranged from a maximum of 1,730 ppm,
during the time when quality was affected by Red River water, to a minimum of
190 ppm toward the end of the flood period.

Runoff of the Trinity River at Romayor during the 1957 water year exceeded
by 10 times the runoff during 1956. Relatively high concentration of dissolved
solids occurred during the drought period at the beginning of the year, the
maximum being 1,730 ppm. Flood flows during the second six months of the water
year generally contained less than 200 ppm of dissolved solids, and the weighted
average for the year was 201 ppm.

Brazos River Basin

Two stations, Double Mountain Fork Brazos River near Aspermont and Salt Fork
Brazos River near Aspermont, for which records are available for the period
October 1948 to November 1951, were re-established in October 1956 as part of a
study to evaluate sources of salinity in the upper Brazos River basin. Under
low-flow conditions the Salt Fork carries water which is extremely high in
sodium and chloride, contributed in part by salt springs and seeps in the Salt
Croton Creek area. Runoff for the Salt Fork near Aspermont during the 1957
water year was almost twice the 18 year average of 160 cfs; nevertheless, the
weighted average of dissolved solids was 3,220 ppm. The maximum concentration
of dissolved solids for the year was 76,900 ppm; the minimum was 1,280 ppm,
which occurred during a flood period in June. The Double Mountain Fork is not
so highly mineralized as the Salt Fork, and its load of dissolved solids consists
principally of calcium and sulfate. The weighted average of dissolved solids
for the 1957 water year was 910 ppm; the maximum was 4,420 ppm and the minimum,
689 ppm.

Water discharged from Possum Kingdom Reservoir during the first six months
of the 1957 water year had an average of about 1,800 ppm of dissolved solids.
Flood flows which spilled from the reservoir during April, May and June had
dissolved solids as low as 331 ppm. Subsequent releases increased sharply
in concentration until the water stored in the reservoir at the end of the
water year, as shown by the September analysis, contained 831 ppm of dissolved
solids. It is apparent that the spring flood flows did not completely flush
out the reservoir but instead passed over the denser, more mineralized water
without thorough mixing.

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. However, the weighted average of dissolved solids for the
1957 water year at Whitney Dam was 459 ppm, which is slightly greater than
the 443 ppm at Possum Kingdom.

Runoff of the Brazos River at Richmond during the 1957 water year was
more than twice that of the long-time average, and seven times the runoff
during the drought year 1956. The quality of the water available for use
at Richmond was greatly improved by favorable rainfall so that during the
1957 water year the dissolved-solids concentration exceeded 500 ppm on only
140 days, and exceeded 1,000 ppm on only 68 days. By comparison, during the
1956 water year the dissolved solids was greater than 500 ppm on 352 days
and was 1,000 ppm or more on 97 days.



Colorado River Basin

During the 1957 water year a sampling station was re-established on the
Colorado River at Colorado City. It had previously been operated from 1946
to 1954. Sampling was begun also at a new station, Colorado River near
Silver, in northern Coke County. These two stations are being operated to
provide information on the quality of water that would be available for
storage in a proposed reservoir near the Silver site. Low flows of Colorado
River at Colorado City are highly saline owing to inflow from salt spring
areas upstream, whereas flood flows are of good quality. During the water
year the dissolved solids ranged from a minimum of 208 ppm to a maximum of
19,800 ppm. Downstream, at the station near Silver, low flows continue to
be of poor quality, though not nearly so saline as at Colorado City. During
the water year the dissolved solids ranged from a minimum of 208 ppm to a
maximum of 19,800 ppm. Downstream, at the station near Silver, low flows
continue to be of poor quality, though not nearly so saline as at Colorado
City. During the 1957 water year, the water of poor quality was only a
small fraction of the total flow, and the weighted average of dissolved solids
was 320 ppm.

The station on the Colorado River near San Saba measures inflow to Lake
Buchanan, uppermost of the six Highland Lakes. Here, dissolved solids
generally range from 250 to 500 ppm, although concentration more than 1,000
ppm are occasionally observed. During 10 years of collection of chemical quality
records, the annual weighted average of dissolved solids has ranged from 184
to 380 ppm. During the 1957 water year the runoff was more than twice the
39-year average and the weighted average of dissolved solids was 204 ppm.

The station at Austin measures the chemical quality of water that has
been thoroughly mixed by passage through six reservoirs. Only gradual
changes in composition occur at this station. A general improvement in the
quality of the water stored in the lakes during the 1957 water year is indicated
by a decrease in dissolved solids from 243 ppm in January to 190 ppm in September.

Inflow to the Colorado River below Austin produces little significant change
in the chemical composition of the river.

Guadalupe River Basin

The Guadalupe River drains a large part of the Edwards Plateau. Water from
this area is generally of the calcium bicarbonate type and rarely exceeds 400
ppm in dissolved solids. Even in a time of drought, the 1956 water year, weighted
average of dissolved solids for the Guadalupe River at Victoria was only 368 ppm.
In 1957, with almost 15 times as much runoff, the weighted average was reduced to
227 ppm.

Nueces River Basin

The only sampling point in the Nueces River basin for the 1957 water year
was at the outflow from Lake Corpus Christi near Mathis. Past records indicate



that considerable variation in chemical quality occurs at upstream points in the
basin, but mixing of flood flows in Lake Corpus Christi results in water that

is always of good quality. Reservoir capacity is small in relation to the average
runoff from the basin, and storage has been at a high percentage of capacity most
of the time since the reservoir was put into use. Releases and spills from the
reservoir during the 1957 water year were 10 times as great as those during 1956
and more than twice as great as the 18-year average runoff at this station. The
weighted average of dissolved solids was only 208 ppm for the 1957 water year.

Rio Grande Basin

Although the drought was broken for much of the State during 1957, rainfall
was light in extreme West Texas and runoff continued to be deficient in the
Pecos River and the upper Ric Grande. Red Bluff Reservoir on the Pecos River
was the only large reservoir in the state having less water in storage at the
end of the water year than at the beginning. The weighted average of dissolved
solids of the water released from Red Bluff Reservoir during the 1957 water
year was 8,050 ppm as compared with 5,190 ppm in 1956. During the 1957 water
year, rainfall in the Rio Grande basin below Langtry was abcut normal and
runoff at Laredo was slightly more than the average for 33 years of record.
Storage in Falcon Reservoir increased from 263,200 acre-feet to 1,731,000
acre-feet during the 1957 water year and the resulting improvement in the
quality of the stored water is indicated by a reduction in dissolved-solids
concentration from 612 ppm in October 1956 to 336 ppm in September 1957.
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Map
Ref.

1

WM

10
11

13
i4

16
17
18

19
20

21
22
23

LOCATION OF QUALITY OF WATER SAMPLING STATIONS

Arkansas River Basin

Canadian River near Tascosa
Canadian River near Amarillo
Canadian River near Borger

Red River Basin

Prairie Dog Town Fork
Red River near Brice

Mulberry Creek near Brice

Salt Fork Red River near
Hedley

Salt Fork Red River near
Wellington

Elm Creek near Shamrock

Quitaque Creek near Quitaque

Pease River near Crowell

Little Wichita River near
Archer City

Little Wichita River near
Henrietta

Red River near Gainesville

Red River at Denison Dam
near Denison

Sulphur River near Darden

Sabine River Basin
Sabine River near Emory
Sabine River near Tatum
Sabine River at Logans-
port, La
Sabine River near Ruliff
Cow Bayou near Mauriceville

Neches River Basin
Neches River near Rockland
Angelina River near Lufkin
Neches River at Evadale

Map
Ref.

24

25
26
27
28
29
30
31
32
33

34

35

36

37

38
39
40

41
42
43

b4
45
46

47
48
49
50
51

=]1=

Trinity River Basin.

Clear Fork Trinity River at
Fort Worth
Trinity River near Rosser
Cedar Creek near Mabank
Richland Creek near Fairfieid
Trinity River near Oakwood
Trinity River at Romayor
Trinity River near Moss Bluff
0Old River near Cove
Trinity River at Anahuac
Trinity Bay at Anahuac

San Jacinto River Basin

San Jacinto River (West Fork)
near Humble
San Jacinto River near Huffman

Brazos River Basin

Double Mountain Fork Brazos River
near Rotan

Double Mountain Fork Brazos River
near Aspermont

Salt Fork Brazos River near Peacock

Salt Croton Creek near Aspermont

Salt Fork Brazos River near
Aspermont

Clear Fork Brazos River at Nugent

Paint Creek near Haskell

Clear Fork Brazos River at
Fort Griffin

Hubbard Creek near Breckenridge

Brazos River near South Bend

Brazos River at Possum Kingdom Dam
near Graford

Brazos River near Whitney

Leon River near Eastland

Lampasas River near Belton

Navasota River near Easterly

Brazos River at Richmond



LOCATION OF QUALITY OF WATER SAMPLING STATIONS--Continued

Map
Ref .
Colorado River Basin
52 Colorado River above Bull
Creek near Knapp
2 Bull Creek near Ira
54 Bluff Creek near Ira
55 Deep Creek near Dunn
56 Colorado River at
Colorado City
57 Morgan Creek near
Colorado City
58 Colorado River near Silver
59 Colorado River at
Robert Lee
60 Oak Creek near Blackwell
61 Colorado River near
San Saba
62 Colorado River at Austin
63 Colorado River at Wharton
Guadalupe River Basin
64 Guadalupe River near
Spring Branch
65 Guadalupe River at Victoria
66 San Antonio River at Goliad
Nueces River Basin
67 Nueces River at Cotulla
68 Nueces River at Tilden
69 Nueces River near Three Rivers
70 Nueces River near Mathis

Map
Ref .

71
72

73

74
75
76

77
78
79
80
81

82
83
84
85
86
87
88
89
90

91
92

93
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Rio Grande Basin

Rio Grande near El Paso
Rio Grande below 0Old
Fort Quitman
Rio Grande at Upper
Presidio
Rio Grande near Johnson Ranch
Rio Grande at Langtry
Salt (Screwbean) Draw
near Orla
Pecos River near Orla
Pecos River at Pecos
Toyah Creek near Pecos
Salt Draw near Pecos
Toyah Creek below
Toyah Lake near Pecos
Pecos River below Barstow
Pecos River below Grandfalls
Pecos River near Girvin
Pecos River near Sheffield
Pecos River near Shumla
Rio Grande at Laredo
Rio Grande below Falcon Dam
Rio Grande at Roma
Rio Grande at Mission Pumping
Plant near Mission
Rio Grande near San Benito
Rio Grande at Los Fresnos
Pumping Plant near Brownsville
Rio Grande near Brownsville
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TRINITY 3AY AT MOUTH OF TRINITY RIVER NEAR ANAHUAC, TEX.

TRINITY RIVER BASIN--Continued

LOCATION,--At four sampling stations in Trinity Say opposite mouth of Trinicy River, near Anshuac, Chambers County.

immediately below delta.

Station 3~ In Anahuac Channel about 1k =miles southwest of Station 2,

Station 7- In Trinity Bay about li miles west of Station 6.

RECORDS AVAILABLE.--Chemical analyses:

Specific conductance, microshos at 25°C

October 1950 to September 1957,

and chloride, in parcs per mil

ion, water year October 1955 to September 1957

Station 2- In Anahuac Channel
Station 6- In Anahuac Channel st south end,

Seation 2 Station 3 Station & Station 7

Dacyab Callsction Conﬂu:tm:l_‘-'_- Chloride Conduc :nnmo:!.dn Conductance '  Chloride Conductance |  Chloride
Oct. 29,100 H 11,000 29,400 H 11,100 32,200 i 12,400 32,200 ; 12,400
Oct. 32,800 ' 12,300 32,600 H 11,900 32,700 ; 12,100 16,200 : 13,900
Oct. 35,300 ! 13,500 35,200 i 13,400 37,100 H 14,300 36,600 H 13,500
Det. 24,600 H 8,870 24,800 H 8,970 35,200 : 13,400 26,200 : 9,510
Det. 36,300 : 13,500 36,200 i 13,900 36,300 ! 14,000 38,300 : 14,000
Nov. 33,200 $ 12,500 33,200 H 12,500 19,900 | 15,500 15,800 i 15,600
Nov., 10,300 H 3,200 10,300 i 3,170 10,500 i 3,370 17,400 5,850
Nov. 10,200 f 3,220 12,500 H 4,040 25,000 ! E,870 31,200 11,600
Bov. 10,500 i 3,320 ,10,600 i 3,370 20,400 i 7,060 25,600 9,170
25,300 I 9,170 28,500 10,600 30,400 i 11,300 32,300 12,300
22,100 H 7,800 21,800 7,800 28,000 | 10,200 29,400 10,800
31,500 H 11,700 31,100 11,600 32,100 ) 12,100 12,300 12,100
6,610 H 1,980 6,580 1,980 7,380 ' 2,150 10,500 3,300
Ilemessensisnaanaan 2,980 H 800 2,980 820 1,150 : 890 3,610 1,030
Ty 1957ammcmcaaenan 27,400 10,200 26,500 9,900 28,200 : 10,500 30,600 11,500
17,900 6,260 28,600 10,800 30,700 H 11,700 29,700 11,200
29,800 11,300 29,500 11,300 10,100 3 11,400 10,700 ' 11,700
15,500 7,060 15,900 5,400 21,900 : 7,940 29,400 : 11,100
31,010 80O 4,320 ] 1,230 17,200 H 5,870 17,300 H 5,900
2,100 542 2,160 562 2,130 H 550 2,1%0 v 572
21,300 7,600 10,700 3,420 19,800 H 6,980 23,500 H 8,580
12,000 3,540 4,430 1,320 12,500 : 4,140 24,600 : 9,070
1,420 350 1,420 348 14,400 : 4,810 18,700 : 6,460
4,960 1,480 2,790 ' 10 1,350 i 325 4,620 H 1,350
506 193 916 H 159 91§ i 203 890 i 185
705 164 691 i 186 764 i 178 835 ! 201
512 61 580 1 £ 446 i 59 a54 H &0
503 7 476 H 80 580 { 9 1,030 H 226
535 7 531 H 73 478 6L 626 H 96
370 62 411 : 7 L7 7% 439 LD
363 ! 60 362 H &0 413 2 470 | 81
396 \ &7 600 H 126 415 12 472 i 79
469 H &5 847 | 110 S48 76 608 H 95
696 : 128 491 i 86 550 80 518 i n
492 4 €5 473 i 65 512 7n 530 75
410 [ B m i 70 167 85 473 56
529 H 105 &2 ! 83 386 L] 189 69
403 H 77 395 | 72 379 1] 402 71
EEH ! 59 281 ; 45 -- -- 255 39
387 ! 74 261 | 41 285 k13 251 39
7 t 45 259 H 28 236 38 267 n
290 4 37 276 - n 336 62 286 34
m ' 3 387 i 65 270 i 260 30
263 t 30 279 ' 32 266 30 279 32
420 \ &7 EEH i 38 291 8 33 41
s ! 29 s i 29 338 35 s 10
345 ! 30 465 i 57 m 38 814 49
74 i 34 353 H 12 502 70 375 34
363 H 3% m - 36 Lk 56 m 35
8 [ n 328 i 19 o 32 719 10
386 i 38 391 ! 19 614 9% 450 52
432 i &7 405 ! 19 350 7 91 8
423 ! 39 419 i 40 415 40 - i
411 ! 40 438 H 51 485 63 &12 &2
L8 ! &7 389 H 19 405 s 197 [
398 H 42 827 : 50 97 43 187 Lo
s51e ! 75 506 i 58 a0y 42 390 1]
385 - 36 382 ' 36 382 ! 38 185 13
545 H 83 LBk ' &2 415 ! &l 405 37
462 4 40 483 ! 40 351 3% 381 H 33

) ] H H
- I - 414 i 38 397 H 38 407 H 43
151 ' 39 - H -- 391 H 38 w08 ) [
43k : 49 .- ' - 434 H 45 405 ' &0
452 $ 88 490 ! L] 490 H 90 L5 91

P " ' '

-40-
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LOCATION,--At gaging statlon at bridge on U, 8, Highway 190, 5.2 miles downstream from San Saba River, 9.2 miles east of San Saba, San Saba County, and

DRAINAGE AREA,.--130,600 square miles, spproximately
1 1 o =

COLORADO RIVER BASIN--Continued

COLORADO RIVER NEAR SAN SABA, TEX.

y of which 11,900 square miles is probably noncontributing.

ber 1950 to

! ¥
947 to Septamb

Specific conductance:
Water temperaturesi

EXTREMES, 1947-57.--Diasolved solids:

Dissclved solids

1947 to Sep

1957,
1957,
Maximum, 1,100 ppm Aug, 28-31, Sept, 1-5; minimum, L4F ppm Ap
Maximum, 636 ppm Aug. 28-31, Sept. 1-3; minimum, 89 ppm May 11-20,

Maximom obasrved, 2,150 micr

1957,

Aug. 31;

observed, 196 micromhos Apr. 23.
Maximum obssrved, 90°F July 28; minimum observed, 39°F Jan. 17.
Haxisum, 1,530 ppm Oct, 15-19, 1947; minimum, 102 ppm Sept, 23-23, 1953,

10-23, 25-29,

t mile 474,

Hardness: Maximum, 522 ppm Oct. 15-19, 1947; minimum, 71 ppm June 23-30, 1949.
Specific conductence: Mmtimum observed, 3,420 micromhos Sept, 20, 1947; minimum obsarved, 161 micromhos Sept, 11, 1952.
Water temparatures: Maximum observed, 98°F Aug, 3, 1956, minimum observed, freeeing point Jan, 29, 1948, Jan, 30, 1951,
HEMARKS , - -Values reported for dissolved solids sre residuss on evsporation unless othervise noted, Records of cific conductance of daily samples available in district office at Austin, Tex.
Rocords of discharge for water year October 1956 to September 1957 given in Water-Supply Paper 1312.
Chemical analysss, in parts per million, water year O tober 1956 to September 1957
Dissolved solids Hardness o Specific
rroatll (TP Cal. | Mas | g0 | Fo | Biear | Sul- | CHlo- | Fluo [ Ni- | Bo- (Restdue at 180°C) ok por | i | St
ron ne-
Data of colloction ) sio) | (Fe) -no_.”! P e bonate ate ride ride | trate | ron ﬁu Tons Tons nﬂ_ll_.l-. _— 548 !n.“-wv. {mi pH
(efa) Y| (mgy | (Nw) (k) | Meon | 150y [{=}] (F) | (NO) | (B) per per carbon. | dium mhos at
mil- acre- day magne- ratio 28 €)
lion foot alum Ry
Oct, 1-10, 1956-=ansen 1.2 12 47 1 52 39 19 T4 0.8 8345 0.47 10, 109 11 b1 1.5 625 | 7.8
Oet, Ll=19ser=en s 152 1 33 18 56 216 1n B3 2.2 368 .50 761 206 29 7 1.7 6351 7.8
Oct, 20e3]ecececcacees | 2,143 10 43 1 33 140 26 46 1.8 249 b 1,440 138 23 34 1.2 434 | 8.1
Nov, L=l0s=seces LFL] 10 42 7.5 27 133 29 38 1.3 1M 32 i 136 17 o 1.0 9 7.4
Mov. 11-20 - 7.7 10 2 9.0 17 150 18 i 2.5 a222 30 4b .5 142 19 9 1.0 197 | 8.0
Nov. 21=30essccccicccn n.e | 12 49 14 3k 196 19 50 2.8 8276 38 23.5 180 20 29 1.1 489 | 8.2
Dee, lellessnecsarsans 0.6 | 12 S 18 Lt 229 21 62 1.0 Yk A7 19.1 108 1 30 1.2 575 | 8.2
Doc, 11-18, 20-cnceeen 124 10 1} 20 a7 206 21 72 1.2 367 .50 123 226 25 i 1.4 bhh | 8,2
Doti 19emrressnsnninnn 928 9.6 b 10 18] 123 9.6 26 2.2 alb2 22 406 107 L] 28 .8 17 |82
Dee. 21-24 ssnsesm A% 6,0 45 1.5 83 148 6 123 3.2 al&? 50 450 143 22 56 3.0 692 7.9
Doc, 25-Ilemeenss 176 8,0 4% 9.3 9 161 1] 9 1.5 250 L34 119 151 149 9 1.0 430 | 8.1
Jan, 1-10, 1957-- 9.9 8.2 59 14 Lo 200 41 .1} 8 46 AT 65,3 205 4l a0 1.2 382 | 8.1
Jan, 11=20revseecsenan 47.6 7.6 8 22 34 143 82 83 2 Ba +bb 62.2 285 .13 % 1.4 T34 | 8.l
dan. 21-31- - b5 B.2 9 24 60 165 75 93 w5 513 J70 61,6 156 74 i 1.5 822 8.1
Feb, L+10-~ 8.8 9.4 71 24 61 24k T4 93 "8 are LB 62.2 76 76 2 1.6 805 | 8.0
Feb, ll<19-cceccrccens 234 7.0 10 e a6 196 B0 135 1.2 520 «71 319 248 1] 43 2.4 895 | 7.9
Feb, 20-78 127 1.8 73 18 1] 201 94 130 o2 530 WT2 142 262 98 4l 2. 897 1.9
Mar, L=10essserescness 60.1 1.0 n 21 &7 F¥i) 8o 99 o 481 466 78.2 164 76 35 1.8 811 | 8.1
Mar. 11, 22-3l===e--ee | 1,183 10 42 5.2 33 124 27 uh 3.5 35 a2 738 126 4 16 1.1 404 | 7.7
Mar. 12-2]l--=-emeeeeee 37 .8 B3 21 127 182 124 206 1.5 712 98 1,460 94 165 48 3.2 1,160 | 7.9
Apr, lebesereecaccccns 550 o b2 8.6 24 148 i1 34 2.8 228 1 139 140 19 28 9 181 1.8
Apr. 7elBesrsiconcnnns 206 7.8 b2 14 9l 156 " 143 1.5 502 68 79 212 B4 48 2.7 BA5 | 8.1
Apr. 19, 26, Jeeseeee }19,000 i1 H3 5.6 b H] 134 21 51 2.0 138 32 12,270 131 21 kL] 1.3 L1 1.5
Ape. 2023, 25-29--=-= |16,020 1 1 1.7 13 120 9.4 16 2.0 149 .20 6,440 104 & 21 W6 258 | 7.6
Hay 1-10seecssrans 8,052 9.8 38 5.0 22 128 16 27 4.0 204 .28 4 40 116 11 19 .9 i34 | 7.3
May 11-20e=ee 10 30 3.5 16 110 1 14 1,0 15% W21 | 17,710 a9 1] 28 ol W7 | 1.6
My 21=3le=eeseneeeess 120,770 10 39 4.0 18 123 16 23 4,0 194 «26 | 10,880 115 14 15 o7 3 |14
Jung l=9--== eemese | 14,590 10 42 6.0 19 LY 0 6 4.0 13 29 8,390 129 0 24 W7 38 | TS
June 10-20=ressonn 2,962 13 54 10 33 160 15 53 6.9 115 W43 2,520 176 45 2% 1.1 506 | 7.4
Jung 21=30-ecccmcmecee | 1,134 18 (1] 15 70 186 59 108 7.6 473 Joh 1,450 231 18 L] 2.0 780 | 8.2
July 1e10serevroannnse n 19 68 20 75 10 71 115 8.6 516 W70 515 152 80 39 2.1 843 | 8.1
July 11-20-~ m—eran 169 2 70 24 T4 M 74 112 12 543 T4 248 7 83 7 1.9 878 | 6.2
duly 2l=)lsecssanasnes all 16 B2 24 100 28 100 157 10 630 86 639 303 116 [+ 2.% 1,060 |B.0
Mg, Lel2esssnncanssre 207 15 88 i 120 191 169 190 9.1 174 1,08 433 7 190 43 2.8 1,230 |8.1
Mg 13-2Teemnreemnnes 114 17 81 33 129 195 170 198 1,3 795 1.08 245 138 178 45 3.0 1,220 | 1.9
Mg, 28-31, fepe, 1-5- 92,1 | 16 102 bl 226 191 261 s 3.5 al,100 1,30 174 36 79 53 b7 1,840 (7.9
Bopt. Gellsesecocncnee 103 16 Ti n Lah 208 142 118 2.5 a730 99 203 e 146 50 3.5 1,210 .0
Sopt. 13-24- 1,265 11 1] 91 42 138 4h 58 3,2 298 W1 1,020 187 by 36 1.4 501 8.0
10 18 38 158 90 136 3.8 541 o Th 1,740 234 104 4“8 2.8 918 -0
10 38 5.3 21 125 19 29 3.4 204 0,28 1,850 117 14 30 0.9 333

a Sum of determined conatituents.
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RI0 GRANDE BASIN--Continued

PECOS RIVER WEAR GIRVIN, TEX.

LOCATION . --At supplementary gage at bridge on U, 5, Highway 67, about half a mile d from Panhandle & Santa Fe Rallway bridge, 2.1 miles east of Girvin, Pecos County, 64 miles dowmatream
from Comanche Creek and 7.8 miles downstresm from regular geging statlon.

DMATNAGE AREA.--29,560 square miles, approximately (contributing a

at supplementary gage).

HECORDS AVAILABLE ,--Chemical analyses: October 1939 to June 1941, Octob 1946 to September 1947, October 195) to September 1957,
Water temperatures: October 1953 to Septesber 1957,

EXTREMES, 1956-57.--Hardne

Speelllc conductance;

Haximum, 4,820 ppm Sept. 1-20; minimum, 330 ppm May 18,
Maximos observed, 24,300 micromhos July 13-15; minieum cbserved, 790 micromhos Apr. 26.

Water tesperatures: Maxlmm observed, 92°F June 24; minisum observed, 40°F Nov, 29, Dec. 29-11.
EXTREMES, 1939-41, 1946-47, 1953-57,--Hardness: Maximum, 5,040 ppm June 1-30, 1956; minimum, 330 ppm May LB, 1957,

Specilic conductance:

Maximum observed, 25,600 micromhos July 1, 1956; minimum observed, 790 micromhos Apr. 26, 1957.

Water tesperatures (1953-57): Maximm observed, 93°F June |, 1954; minimum observed, J8°F Feb. 3-4, 1936,

REMARKS ,--Records of specific conductance of dally samples availlable in district office at Austin, Tex. Recordas of discharge for water year b 1956 to Septemb 1957 glven In Water-Supply
Paper 1512,
Chemical analyses, In parts per milllion, water year October 1956 to September 1957
Dissolved solids Hardness So Specific
Mo sigaa’] 3 Cal. | Max- | go. | PO | Biear | Sul | Chlo- | Fluo | Ni | Bo. 0ol i:n... iy ..!_a“sa.
ron ne- t ‘ L1

Date of collection charge | (5i0,) (Fe) MNI wium s”! sium bonate fnle ..“a ...“__- ™o, biane o .—.u.”.- Tons e Noa- o -m.”“v. {micro. pH

tefs) ) | tmg) | M) | ey | WCRD ) BOD | (Ch | (F) ® por | S| ton | dlam mbos at

ik | were | eyt | e mtia | g c)

lien foot o sinm e

Oct. 1-15, 20-31, 1936~ 17.8 3,920 = 61 1,930 b, 140 4,280 4,230 67 26 19,800 | 7.4
Dct. 16=19=cceesieecnnn 47.5 2,210 - 61 2,350 3,560 2,630 2,580 65 19 12,500 | 7.5
Nov. 1=30-s=msvmsneans 23.6) 3,860 - 104 3,880 6,050 4,160 4,080 67 6 20,700 | 7.6
Dec. l-Me-ememroreccesn 24.1) 3,690 - 159 3,670 5,900 4,020 3,890 67 25 19,900 | 7.6
den. 1-31, 1957«cceeesa 22.2 3,670 - 187 3,610 5,800 3,920 3,770 67 23 19,800 |&.0
| 54,7 1,240 - 169 3,150 5,000 3,540 3,400 67 24 17,500 |7.8
Har. 1=Jl=rsasoncccsns= 43.2 2.970 -- 112 3,150 &, 720 3,380 3,290 L1 22 16,800 | 7.0
Apr, BelB-cecccccncann 30,4} 3,740 - 88 1,630 5,800 . 4,120 4,050 LT3 25 19,300 | 7.4
Apr, 19-22=cceeeren-ses 163 134 - 96 960 1,160 1,120 1,040 59 9.5 5,130 | 7.5
Apr, 23-24, 27, 29-30-- 6.4 1,980 - 139 2,220 3,060 2,480 2,370 63 17 11,500 | 7.5
Apr. 25-26, 2B-=-ceoees 964 16 - 82 2 51 a1l bk 16 8 924 | 7.5
May 1-17, 25-2]=ncccaca 24,9 3,570 - 139 3,530 5,570 31,830 3,720 67 25 19,000 |7.5%
Hay l8eeeerrevssrvensos 190 19 vt 107 240 300 330 242 56 4.6 1,570 | 7.9
Hay 19, 2Becccecacncoen 7.5 925 - 101 1,380 1,350 1,480 1,400 58 1o 6,340 | 7.9
Hay 20-24, 29-)]l-vsveee 52.9) 1,930 == 75 2,170 3,040 2,370 2,310 Bé 17 11,400 | 7.2
June 1-Yeeessrsssesiosas 45,3 2,260 - 96 2,310 1,610 2,690 2,610 65 19 13,200 | 7.5
June 10-30-- 19.1 3,080 - 1 3,040 | 4,720 3,340 | 1,280 | 67 21 16,700 | 7.4
July 1=22=ccsacecncenas 15.8 4,530 -- 63 4,260 6,970 4 680 & ,630 bE 29 23,100 | 7.5
July 23=3l=esensccncens 23.2 3,040 - 75 3,290 %, 570 3,440 3,380 66 23 16,500 |71
A, 1=3eememreeemeen - 14.8 4,380 - 1] & G40 6,920 4,750 4,690 a7 28 22,900 |7.5
Sept. L-20==ccececcccas 13.9 4,570 .= 69 4,610 7,070 4,820 b, 760 67 29 23,400 | 7.5
Sept. 21-30eevecnenn == | b 2,280 == 89 2,440 3,540 2,610 2,540 1] 19 13,100 | 7.6
Welghted aver 7,9 2,420 == 107 2,510 3,790 2,760 2,670 1] 20 13,270 -
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RIO GRANDE BASIN--Continued

ECOS RIVER NEAR SHUMLA, TEX.

LOCATION . --At gaging station about & miles north of Shumla, Val Verde County, 13.0 miles upstream from the Pecos High Bridge and 18.5 river miles upstream from the confluence with the Rio Grande.
DRAINAGE AREA.--35,162 square miles (United States and Hexico; from International Boundary and Water Commismsion Water Bulletin Number 26).
RECORDS AVAILABLE,--Chemical analy: : October 1954 to September 1937,
REMARKS . - -Chemical analyses by U, §. Department of Agriculture, Agricultural Research Service, U, 5. Salinity Laboratory, Riverside, Calif. Records of specific conductance of daily samples
and records of discharge for water year October 1956 to September 1957 given In International Boundary and Water Commimsion Water Bulletin Numbers 26 and 27,

Chemical analyses, in parts per million, water year October 1956 to September 1957
. Dissolved solids B ﬁ-ﬂﬂ
Wighet ey Cal- Bicar- | Sul- Chlo- | Fluo- | Ni. | Bo- dium

Month &l e, 2____..._9 Tron | clum | ponate fute ride ride | trate | ron Parts Tons dnorp- aoe

Sanples | chargs | (810,) | (Pe) | () sum | gco,) | sop | e | ) | w0y | m per per ; tion | (miero-

(efn) (K) e s mil- acre- per mhos at

ton | foot | 97 ate [ g5 0)
Uctober 1956+ 7 354 - 91 EL3 149 153 205 307 - 2.5 0.07 997 1.36 66 241 53 4.3 1,580 | 7.8
November=-=<< i 153 - 130 53 a1l 165 338 530 - 1.5 .20 1,540 2,10 552 417 55 5.8 2,500 | 7.9
Decemburss=s-= i 148 .- 132 59 il - 1n 339 Slady - 1.2 .06 1,550 .11 570 430 5h 5.7 2,50 | 7.9
January 1957- 5 145 B 156 i1 417 6.3 165 440 716 0.8 2.5 19 2,040 .1 680 Sl 57 1.0 180 | 7.8
Fobruary----- 5 178 - 164 8o 3 - 156 518 31.] = 1.9 25 2,380 3.24 138 610 a0 6.2 inoe | 1.8
Marchss=eseee 5 L6k - 215 107 106 - L4g n 1,180 .= 1.2 32 3,210 4, 3B 975 B52 61 9.8 4,890 | 7.9
Apriles=ceces 10 671 .- 100 I 193 - 154 126 309 .- 1.9 11 1,010 1.37 377 250 531 4.3 1,630 | 8.1
MHiyseessocans 12 2,810 - Ba .20 122 == 140 160 199 .- il .08 733 1.00 292 176 &8 3. 1,160 | 8.0
Junip=cccanaas & 694 - 104 42 246 - 149 280 401 -- 1u8 23 1,230 1.68 432 3o 55 %2 2,000 [7.9
Julyesencccss 3 275 L] 108 49 176 1.0 156 3ol LiL9 8 2.5 6 1,330 1.81 1] 34l 56 5.5 2,160 | 8.0
Augunt=se=ves b 211 - 11 a9 280 == 156 o ajz - 1.9 18 1,380 1.88 480 352 56 5.6 2,260 1 8.0
September==-= b 69 - 106 a5 247 - 159 266 418 - 1.9 .25 1,210 1.65 ha7 nz 55 5.1 2,040 |8.0
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LEGEND

Active chemical observation stations

Inactive stations (past records available)

S —

Station numbers refer to accompanying table

R T

STATE OF TEXAS
BOARD OF WATER ENGINEERS

QUALITY OF WATER

WATER YEAR 1957




