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CHEMICAL COMPOSITION OF

TEXAS SURFACE WATERS, 1959

INTRODUCTION

This report contains data on the chemical quality of the surface waters of
Texas in the water year 1959. Results are presented for chemical analyses of wa
ter samples obtained daily from selected points throughout the State and also the
results for other samples obtained at various points during the period October 1,
1958, to September 30, 1959.

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 mat
ter in the waters.

COOPERATION

This is the fourteenth 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 to
the annual reports, an earlier compilation was issued providing data for the pe
riod 1938 to 1945. These reports may be obtained by writing the Texas Water Com
mission, 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 Fort Worth and Wichita Falls, the
Colorado River Municipal Water District, the Greenbelt Municipal 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 Elec
tric Service Company, the U. S. Corps of Engineers, the West Central Texas Munic
ipal 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 Re
sources Board.



Records for ten 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, 1958, to
September 30, 1959. 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, 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
39 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 seven points in a small area on Salt Croton and Haystack Creeks near Asper
mont. In addition to the data on chemical quality included in this report, tem
perature date for streams at 31 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 52 additional
sampling points for varying lengths of time have been published in previous re
ports of this series. The locations of the active and inactive stations are

shown on the accompanying map, Plate 1, and the periods of operation of all the
stations are shown on the bar graph (Figure 3). The seven sampling points on
Salt Croton and Haystack Creeks are indicated as a single location (42) 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 graduallyf 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 1 to
16 samples were collected each month. A single monthly composite sample was
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made for analysis by taking from each individual sample an amount of water pro
portional to the volume of river flow represented by the sample. Results of these
analyses are also published in equivalents per million in Water Bulletin Number 29
of the International 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 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 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 sod
ium and potassium, this value, in equivalents per million, was used in comput
ing 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 com
puting 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^ + Mg-^
2

where the concentrations of the constituents are expressed in equivalents per mil -
lion. Waters are divided into four classes with respect to sodium hazard depend
ing upon the SAR value and the specific conductance. At a conductance of 100 mic-
romhos 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 approx
imately 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 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 (CaC03).
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The weighted averages of analyses are reported for daily sampling stations
for which discharge records are available. The weighted-average analysis rep
resents 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 samples were analyzed according to methods used by the U. S. Geological
Survey. 1/

SURFACE-WATER RUNOFF AND CHEMICAL-QUALITY CONDITIONS

Rainfall and surface-water runoff were deficient over much of Texas during
the 1959 water year. Drought conditions beginning in West Texas in October 1958
had generally spread across the state by March 1959. Only in the area drained
by the upper Brazos and Guadalupe Rivers was the runoff excessive. Mean dis
charges for selected stations for the 1958 and 1959 water years, as well as for
the period of record, are shown in Figure 1. On many streams changes in dis-
solved-solids concentration are closely related to the rate of discharge, and
low flows are likely to be considerably more mineralized than are flood flows
in the same stream. However, for streams whose discharge is controlled by res
ervoirs, 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 discharges and the maximum, minimum and
weighted-average concentrations of dissolved solids for the 1959 water year for
those stations operated under the Texas Water Commission-U. S. Geological Sur
vey sampling program.

Arkansas River Basin

Rainfall in the Arkansas River basin in Texas was below normal during the
1959 water year and runoff of the Canadian River near Amarillo was only about 40
percent of the 22-year average. Excessive runoff occurred only in the month of
August, when the average discharge was 153 percent of the long-term monthly mean,
During the remainder of the year, discharge ranged from 4 to 71 percent of the
long-term monthly average.

The decrease in runoff was accompanied by an increase in the weighted aver
age of dissolved-solids concentrations from 527 ppm in the 1958 water year to
649 ppm in 1959.

lj Rainwater, F. H., and Thatcher, L. L., 1960, Methods of collection and
analysis 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

22 years of record

Red River near Gainesville

23 years of record

Sabine River near Ruliff

35 years of record

Neches River near Evadale

38 years of record

Trinity River near Rosser

20 years of record

Trinity River at Romayor
35 years of record

irazos River at Possum Kingdom Da
35 years of record

Brazos River at Richmond

39 years of record

Colorado River near San Saba

41 years of record

Colorado River at Wharton

26 years of record

Guadalupe River at Victoria

24 years of record

Nueces River near Mathis

20 years of record

Pecos River near Orla

22 years of record

Rio Grande at Laredo

35 years of record

MEAN DISCHARGE, IN CUBIC FEET PER SECOND

4.000 6,000 8,000 10,000

Figure 1.—Mean discharge at selected stations for the 1958 and 1959 water years and for the period of record.
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Tabic l.--Mcnn discharge and maximum, minimum, and weighted average concentrations of
dissolved solids Tor the 1959 water year for stations operated under the
Texas Water Commission--U. S. Geological Survey sampling program.

Dissolved solids (ppm)

Sampling station

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

Angelina River near Lufkin
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 Fork Brazos River near Aspermont
Hubbard Creek near Breckenridge
Salt Creek at Olney
Salt Creek near Newcastle

Brazos River at Possum Kingdom Dam
near Graford

Brazos River at Whitney Dam near
Whitney

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

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 Orla

Pecos River near Girvin

Mean

discharge
(cfs)

44.8

1,534
2,298

91 .2

1,683

6,723

994

5,162

664

4,909

219

126

47.9

.36

3.12

458

681

529

4,450

2.59

20.2

15.9

35.7

593

1,631
2,372

1 ,580
597

829

a84.4

26.1

Maximum Mln imum

2,130 394

1,810 563

1,430 63

2,810 38

4,690 472

1,140 1,020
452 125

883 92

212 43

186 63

156 52

745 174

4,260 140

666 132

693 143

585 105

4,840 715

99,200 2,130
2,420 143

3,670 101

2,170 51

1,370

947

928

718

39,100

19,000

8,440

12,800

818

287

302

376

808

362

6,220

996

845

72

171

255

385

180

314

220

221

118

216

159

237

4,240

a Discharge values adjusted to exclude inflow from Salt (Screwbean) Draw which enters Pecos River
between sampling point and gaging station.
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Weighted
average

649

218

151

1,640
1 ,100

167

188

109

111

89

425

249

999

5,020

325

463

205

1,130

893

226

323

4,990

2,010

680

1 ,270

315

249

231

303

457

2 74

5,140



Extremely low flow is maintained by drainage of sewage effluent down East Amaril
lo Creek from the Amarillo sewage disposal plant, and analyses often show nitrate
concentrations in excess of 50 ppm.

Red River Basin

The water of the Red River upstream from Lake Texoma, except during flood
periods, is of poor quality because of the presence of oil-field brines and drain
age from natural deposits of salt and gypsum. At the Gainesville station just up
stream from Lake Texoma, the weighted average of dissolved-solids concentrations
for the 1959 water year, in spite of decreased runoff, was 1,640 ppm as compared
with 1,950 ppm in the 1958 water year. In 1958 runoff was more evenly distributed
throughout the entire year, with more time for the flow to come in contact with
the rocks and soils, whereas in 1959 more than 75 percent of the runoff occurred
in the three months, May to July. The effect was to bring about a lower weighted
average of dissolved-solids concentrations in 1959.

Below Lake Texoma, the water is of better quality. At Denison Dam, the dis
solved-solids concentrations increased slowly from a minimum of 1,020 ppm in Oc
tober to a maximum of 1,140 ppm in September.

Two new sampling stations were established in the Red River basin in the
1959 water year. They were Little Wichita River near Ringgold and South Sulphur
River near Cooper. A station on the Little Wichita near Henrietta, previously
operated from December 1952 to January 1956, was re-established.

The Cooper station shows water of good quality, with a range of dissolved-
solids concentrations from 125 ppm to 452 ppm and a weighted average of 167 ppm.

Sabine River Basin

The Sabine River drains an area of high rainfall in East Texas and Western
Louisiana. The water, except where polluted by oil-field or other industrial
wastes, is almost always low in dissolved solids although often high in organic
color and turbidity. Runoff at the Tatum station during 1959 was about 60 per
cent of the 20-year average. Excessive flooding occurred in May in the upper
part of the basin as a result of spring rains. At the downstream station near
Ruliff, runoff was about 75 percent of the 35-year average. The weighted aver
age of dissolved-solids concentrations was 188 ppm at the Tatum station and 109
ppm at the Ruliff station. 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 1959 water year. (See Figure 2,) The
curve shows that 200 ppm of dissolved solids was exceeded only 8 percent of the
time.

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 ex
cept where polluted by oil-field or other industrial wastes. At the Evadale sta
tion, the streamflow was a record high for October as a result of September rains,

- 7 -
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even though streamflow for the 1959 water year was deficient. Locally heavy run^
off occurred after July 24 as a result of Hurricane Debra.

The dissolved-solids concentrations ranged from a minimum of 52 ppm to a
maximum of 156 ppm. The weighted average was 89 ppm. A duration curve for the
Neches River at Evadale is given in Figure 2 and shows that for 46 percent of
the 1959 water year the concentration of dissolved solids was 100 ppm or less.
At the station upstream on the Angelina River near Lufkin, the weighted average
of dissolved-solids concentrations was 111 ppm.

Trinity River Basin

Streamflow was generally deficient in the headwater areas of the Trinity
River basin during the 1959 water year. However, on October 8, rainfall of up to
six inches fell at Fort Worth and local flash floods occurred. At the Rosser sta

tion, streamflow for the 1959 water year was only 16 percent of that for the 1958
water year, and 24 percent of the 20-year average. The cities of Fort Worth and
Dallas divert considerable water for municipal supply, of which about 60 percent
is returned as sewage effluent. The effects of this sewage effluent on chemical
quality were more pronounced because of the deficient streamflow. Nitrate con
centrations ranged from 9.0 ppm to 57 ppm, with a weighted average of 22 ppm.

Average discharge at Romayor during the 1959 water year was 4,909 cfs, as
compared to the 35-year average of 7,389 cfs. Dissolved-solids concentrations
ranged from a minimum of 132 ppm to a maximum of 666 ppm, with a weighted aver
age of 249 ppm. A duration curve for the Trinity River at Romayor shows the per
centage of time during which specified concentrations of dissolved solids were
equaled or exceeded during the 1959 water year. (See Figure 2.)

Jrazos River Basin

Quality of surface waters varies considerable in the Brazos River basin due
to the wide range of geologic, climatic, and cultural factors present. In the
upper part of the basin, minor tributaries contribute highly saline water to the
Brazos River. Also, where rainfall is light, soluble minerals accumulate on rock
and soil surfaces until they are flushed away by heavy rains. Thus, the runoff
contains large concentrations of dissolved solids. In the lower part of the basin,
where rainfall is heavier and the rocks are more completely leached, the water is
less mineralized.

Streamflow of the Double Mountain Fork Brazos River near Aspermont was 122

percent of the 30-year average. Dissolved-solids concentrations exceeded 3,000
ppm 76 percent of the year, yet the weighted average of dissolved-solids concen
trations was only 999 ppm because of the improved quality of the water during
periods of high runoff. At the Salt Fork Brazos River station near Aspermont,
the weighted average decreased from 8,500 ppm in 1958 to 5,020 in 1959.

The weighted average of dissolved-solids concentrations of the water dis
charged from Possum Kingdom Reservoir was 1,130 ppm as compared with 1,180 ppm
in 1958. The monthly composites ranged from 996 ppm to 1,370 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.

- 9 -



However, whereas the quality of the water released from Possum Kingdom Reservoir
was somewhat better than in 1958, the weighted average of dissolved-solids con
centrations of the water released from Whitney Reservoir increased from 604 ppm
in 1958 to 893 ppm in 1959 due to deficient runoff between the two reservoirs.

Water discharge of the Brazos River at Richmond was only about 60 percent of
the average for the 39~year period of record. However, the disolved-solids con
centrations ranged from a minimum of 171 ppm to a maximum of only 718 ppm, with
a weighted average of 323 ppm. A duration curve for the station, showing the per
centage of time during which specified concentrations of dissolved-solids were
equaled or exceeded during the 1959 water year, is given in Figure 2.

Three new sampling stations were placed in operation in the Brazos River
basin during the year. They were Croton Creek near Jayton, Brazos River at
Seymour, and Navasota River near Bryan.

Colorado River Basin

Two new stream-gaging and sampling stations were placed in operation dur
ing November 1958 on Colorado River near Ira and Beals Creek near Westbrook.
These two stations, together with those at Colorado City and Silver, provide
information on the quality of water that would be available for storage in a
proposed reservoir near Silver. Runoff from the area was deficient for the 1959
water year, and the water was saline much of the time. The flow at the Colorado
City station was about 30 percent of the 13-year average, and the weighted aver
age of dissolved-solids concentrations was 2,010 ppm, Beals Creek is less min
eralized than the Colorado River upstream, and the dissolved-solids concentrations
ranged from 180 ppm to 8,440 ppm, with a weighted average of 680 ppm.

Downstream from Beals Creek, at the Silver station, the quality of the Colo
rado River water is better than at Ira or Colorado City. The range in dissolved-
solids concentrations was from 314 to 12,800 ppm, a new maximum for the period
of record. The weighted average was 1,270 ppm.

During the 1959 water year, water discharge of the Colorado River near San
Saba was only about 40 percent of the 41-year average. However, the weighted
average of dissolved-solids concentrations was 315 ppm, only slightly greater
than the 304 ppm recorded for the 1958 water year, when streamflow was about
normal.

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 runoff was less than normal, flow passing
Austin was of good quality. The weighted average of dissolved-solids concentra
tions was only 249 ppm.

Inflow from tributary streams below Austin produces little significant change
in the chemical composition of the Colorado River. At Wharton, a weighted aver
age of 231 ppm shows water of the same good quality as that released from the
lakes above Austin.

- 10 -



Guadalupe River Basin

The Guadalupe River heads in the Edwards Plateau and flows across the Bal-
cones fault zone. A relatively high base flow is maintained by natural springs
in the drainage area. Water from the Guadalupe River is of the calcium bicar
bonate type and rarely exceeds 400 ppm in dissolved solids. In the 1959 water
year, runoff at the Victoria station was slightly greater than the 24-year aver
age, and the weighted average of dissolved-solids concentrations was 303 ppm.

The station, San Antonio River at Goliad, was re-established in the 1959
water year. Chemical-quality records are also available for this station for the
1946 water year. In 1959, dissolved-solids concentrations ranged from 159 ppm to
808 ppm, with a weighted average of 457 ppm.

Nueces River Basin

The only sampling point in the Nueces River basin for the 1959 water year was
near Mathis at the outflow from Lake Corpus Christi. Past records indicate that
considerable variation in chemical quality occurs at upstream points in the Nueces
basin, but mixing of flood flows in the lake results in water that is always of
good quality. The weighted average of dissolved-solids concentrations was 274
ppm.

Rio Grande Basin

Streamflow at the station, Pecos River below Red Bluff Dam near Orla, was
only 33 percent of the 22-year average but was 15 percent greater than in 1958.
The weighted average of dissolved-solids concentrations decreased from 5,900 ppm
in 1958 to 5,140 ppm in 1959. Storage in Red Bluff Reservoir decreased during
the year to 60,000 acre-feet, only about 20 percent of capacity.

Floods occurred throughout October in the Rio Grande from Rio Conchos down
stream but they were most severe in the lower Rio Grande Valley below Falcom Res
ervoir as a result of heavy inflow from lower Texas tributaries and a record high
monthly rainfall of 17.12 inches at Brownsville. Streamflow for the water year
was near average and dissolved-solids concentrations were generally lower than
in 1958.

11 -



No.

Map

Stream and Location

Calendar Year

1937 1938 1939 1940 1941 1942 1943 1944 1945 1946 1947 1948 1949 1950 1951 1952 1953 1954 1955 1956 1957 1958 1959

I

.'

J

.

•

J

8

9

10

LI

12

13

14

15

16

L7

18

19

20

21

22

23

24

25

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

Quicaque Creek near Quicaque

Pease River near Crowell

Little Wichita River near Archer City

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

Sulphur River near Darden

Sabine River Basin

Sabine River near Emory

Sabine River near Tatum

Sabine River at Logansport, La.

Sabine River near Ruliff

Cow Bayou near Maurlceville

Neches River Basin

Angelina River near Lufkin

Neches River near Rockland

Neches River at Evadale

m
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Figure 3 - Periods of operation of quality-of-water sampling stations in Texas
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Map
Stream and Location

Calendar Year

1937 1938 1939 1940 1941 1942 1943 1944 1945 1946 1947 1948 1949 1950 1951 1952 1953 1954 1955 1956 1957 1958 1959

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

4L

42

43

44

45

46

47

48

49

50

51

52

Trinity River Basin

Clear Fork Trinity River at Fort Worth

Trinity River near Rosser

Cedar Creek near Mabank

Richland Creek near Fairfield

Trinity River near Oakwood

Trinity River at Romayor

Trinity River near Moss Bluff

Old River near Cove

Trinity River at Anahuac

Trinity Bay at Mouth of Trinity River near 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

Croton Creek near Jayton

Salt Croton Creek near Aspermont

Salt Fork Brazos River near Aspermont

Brazos River at Seymour

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

Salt Creek at Olney

Salt Creek near Newcastle

Brazos River at Possum Kingdom Dam near Graford

SSGS£

n BBRgl

1
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Figure 3- Periods of operation of quality - of-water sampling stations in Texas — Continued
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Map
Stream and Location

Calendar Year

1937 1938 1939 1940 1941 1942 1943 1944 1945 1946 1947 1948 1949 1950 1951 1952 1953 1954 1953 1956 1957 1958 1959

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

75

76

77

78

79

Brazos River Basin—Continued

Brazos River near Whitney

Leon River near Eastland

Lampasas River near Bolton

Navasota River near Easterly

Navasota River near Bryan

Brazos River at Richmond

Colorado River Basin

Colorado River above Bull Creek near Knapp

BulL Creek near Ira

Bluff Creek near Ira

Colorado River near Ira

Deep Creek near Dunn

Colorado River at Colorado City

Morgan Creek near CoLorado City

Beals Creek near Westbrook

Colorado River near Silver

Colorado River at Robert Lee

Oak Creek near Blackwell

Colorado River near San Saba

Colorado River at Austin

Colorado River at Wharton

Guadalupe River Basin

Guadalupe River near Spring Branch

Guadalupe River at Victoria

San Antonio River at Goliad

Nueces River Basin

Nueces River at Cotulla

Nueces River at Tllden

Nueces River near Three Rivers

Nueces River near Mathis
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Figure 3- Periods of operation of quality - of-water sampling stations in Texas — Continued
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Map
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Calendar Year

1937 1933 1939 1940 1941 1942 1943 1944 1945 1946 1947 1948 1949 1950 1951 1952 L953 1954 1953 1956 1957 11953 1959

30

81

82

83

84.

35

86

87

88

39

90

91

92

93

94

95

96

97

98

99

100

101

102 '

103

104

Rio Grande 3asin

*Rlo Grande near EL Paso

| | I

*Rio Grande below Old Fort Quitman MF^KH

*Rio Gran'.- at Upper Presidio Ugn^iginnKgiEnsiinsm'hii"i'™'i'i"i^^

*Rio Grande near Johnson Ranch

*Rio Grande at Langtry

Salt (Screwbeao.) Draw cear Orla

Pecos River near Orla

Pecos River at Pecos

Toyah Creek near Pecos

Salt Draw near Pecos

Toyah Creek below Toyah Lake near Pecoa

Pecos River near Barstov

Pecos River below Grandfall3

Pecos River near Girvin

Pecos River near Sheffield

*Pecos River near Shuts!s

*Rio Grande at Laredo

*Ria Grande below Falcon Dam

Rio Grande at Roma

*Rio Grande at Fort Ringgold. Rio Grande Cicy

Rio Grande at Mission Pumping Pl3nt near Mission

*Rio Grande at Anzalduas Dam

Rio Grande near San Benito

Rio Crande at Los Fresnos Pumping Plane near 3rownsville

Rio Grande near Brownsville.

1
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*Analyse3 by the U. S. Department of Agriculture, published in Water Bulletins of the International Boundary and Water Coorriislon. See page 1.
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TABLES OF ANALYSES

In the following tables the heading "Chemical analyses, in parts per million,
water year October 1958 to September 1959" has been used throughout. These ta
bles 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

- 17 -
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ARKANSAS RIVER BASIN

2275. CANADIAN RIVER NEAR AMARILLO, TEX.

LOCATION.--At gaging statu
north of Amarillo, Potte

DRAINAGE AREA.--19,445 squi
RECORDS AVAILABLE.--Cheraic;

n at bridge on U. S. Highways 87 and 287, 1,500 feet downstream fr
County.

re miles, of which 4,069 miles is probably nonconcribucing.
I analyses: July 1948 to October 1949, February 1950 to September

Panhandle & Smica Fe Railway brl.I

Water temperatures: August 1949 to September 1959.
Sediment records: August 1949 to September 1952.

EXTREMES, 1958-59.--Dissolved solids: Maximum
Hardness: Maximum, 704 ppm Apr. 8-9; minimur
Specific conductance: Maximum dally, 4,130 c
Water temperatures: Maximum, 76°F Aug. 16; i

EXTREMES, 1948-59.--Dissolved solids: Maximum
Hardness: Maximum, 974 ppm Mar. 21, 1957; m

2,130 ppm Apr. 8-9; minimum, 394 ppm Aug. 23-31.
, 116 ppm Aug. 23-31.
icromhos Apr. 9; minimum daily, 475 micromhos Aug. 24.
Inimum, freezing point on many days during winccr months.
3,000 ppm Mar. 21, 1957; minimum, 252 ppm Sept. 21-30, 1957.

n Louis, 69 ppm Sept. 6, 1957.
mhos July 6, 1958.
ays during winter months.
on evaporation and for concentrations rare than 1,000 ppm are cal
ble in districe office at Austin, Tex. Records of discharge for

Specific conductance: Maximum dally, 4,490 micromhos Mar. 21, 1957;
Water tomporacures (1949-59): Maximum, 95°F June 29, 1951; minimum,

REMARKS.--Values reported for dissolved solids concentrations less than
constituents unless otherwise noted. Records of specific conductance
to September 1959 given tn Water-Supply Paper 1631.

Che

ilnimum daily, 359 rate
;reezing point on many

1,000 ppm are residue
of daily samples avai

rts per million, water year October 1958 to Sept

Mean

die

charge

<cf>)

Cal-

<C«)

Mag- So

dium

(N.)

Pn-

tni-

Hardnves

as CaCO,

Dulc of collecti.

Oct. 1-10, 1958
Oct. 11-20

Oct. 21-31

Nov. 1-10

Nov. 11-20

Nov. 21-30

Dec. 1-10

Dec. 11-19

Dec. 20-31

Jan. 1-10, 1959
Jan. 11-20

Jan. 21-31

Feb. 1-14 -

Feb. 15-28

Mar. 1-10-
Mar. 11-20

Mar. 21-31

Apr. 1-7
Apr. 8-9
Apr. 10-20 ---
Apr. 21-30
May 1-3, 6
May 4-5, 7-10
Hay 11-20
May 21-31

June 1-10 -

June 11-22

June 23-30

July 1-6 --
July 7-13
July 14-18 --
July 19-31

Aug. 1-2, 9
Aug. 3-8, 10, 16---
Aug. 11-15, 17-22—
Aug. 23-31 -
Sept. 1-8
Sept. 9-18
Sept. 19-25, 27-30-
Sepc. 26 ---

Weighted average-

Calculated ft

Silica

(SiOd

14.4 49

17.0 54

30.8 34

29.6 34

21.7 39

27.4 42

48.2 26

17.6 30

49.8 24

31.0 26

61.6 33

14.2 51

10.6 50

LO.O

13.0

33.5

14.5

10.9

9.65
130

119

60.4

495

26.3
454

1,087

63.7

620

169

298

947

722

2,332
128

14.9

48.7

74.0

determined

Iron

(Fe)

84
1 02

LOO

89

108 42

122 39

114 39

142 41

63 36

38 16

69 28

76 36

270

304
2S7

284

259
319

132
121
380

340

364

397

272

162

159

165

466

176

138
147

137
339

237

160

147

233
105

178

224

150

137

97
140

206
159

bonAto

(HCO,)

238
241

255

410

303
241

ISO
271

256

257

254
282

262

426

288

390

400

305
202

403
384

298

187

238

246

259
326

200

182

249

177
214

292

307

196

278

310
215

280

317

281

233

245

340

311
341

397
411

306

371

399
235

143

117

117

113

634
130
104

117
134

)IS

231

158

168
141

138

258

91

202

139

123
91

136
203

126

290

362

292

250

290

390

345

378

442

455
412

458

478

258

149

118
114

118

610

143
116

144

115

348

260

169

171

140

220

125

105

1.9

1.7

1.4

2.5

2.5

2.7
2.4

2.7

1.3
2.5

2.9

2.5

.9
1.1

1.4

2.0

1.0

.7

1.6
.6

.9

1.7

2.2

Into

(NO,)

3.2

9.9

22

6.2

3.5

14
3.0

5.4

2.5

7.9

29

1 ,110
1,310

1,230
1,240

1,180
1,410

1.430
1,440

1.550
1,600
1,350
1,550

1,640

1,150
858

a762

a775

«783

2,130

a801

728

841
584

1,250

1,050

843

896

667

a579

1,020

432

734

a939

753

532

394
a592

a944

726

Ton*

p<-r

1.60

1.92

1.94

1.96

2.11

2.18

1.84

2.11

2.23

1.56

1.17

1.06

2.90

1.09
.99

1.14

.79

1.70

1.43

1.39

.59

1.00

1.28

1.02

207

103

113

83.8

107

202

76.0

182

130

273

44.1

24.6

17.5

20.9

27.5

193

31.4

21.4

21.9

205

402

171

1,130

63.6
8L8

1,700
175

723

335

756

1,930
1,040
2,480

205

38.0

95.5

324

411

422

386

408
456

442

465
445

523

385

448

372

314

291

281

295
704

295

294

305

161

287

338

243

297

168

158

327

130

200

291

266

144

116

186

320

246

130

214
213

50

L60
259

155

243
235

312

176

217

45

538

92

136

123

0

Par-

crnt

So

dium

6.5
5.5

6.3

5.6

6.5

7.8

6.6

7.5

7.9

7.9

6.2
4.0

3.5
7.6

4.5
3.5

3.7

4.7

4.8

5.4

5.1
5.6

4.0

5.5

5.7

4.0

5.0

3.9

4.5
5.0

4.4

Specific
conduct-

25- C)

1 ,810
2,140

1 ,950
1 ,840
1,960

2,330

2,250

2 ,280
2.500

2,570
2.260
2,520

2,660
1.870

1.380
1 ,300

1 ,240

1,240
3,270
1,340
1,250
1,350

954

2,090

1,780

1,310

1,380

1,040
925

1 ,630

706

1,180

1,510
1,150

863

637

1,000

1,570
1.210

768

1,040

7.9

7.6

8.2

7.6

6.5

6.9
7.1

6.9

8.2

7.7

7.2

6.5

7.2

7.2
6.8

7.4

7.7

8.2

7.4

7.4

7.8

7.5
6.8
6.9

7.8
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Date of collection

Oct. I, 195S

Dec. 3

Jan. 7, 1959

Feb. 3

Apr. 2
Apr. 23

June 12

ARKANSAS RIVER BASIN—Continued

MISCELLANEOUS ANALYSES OF STREAMS IN ARKANSAS RIVER BASIN IN TEXAS

Chemical jnalyses, ia parts per million, water year October 1953 Co September i959

Dis

charge

(eft)

Mag-

(Mg)

So

dium

(Na)

boaate

CHCO,)

Sal. Chlc- Fluo- Ni-

txate

(NO,)

EAST AMARILLO CREEK NEAR MiARILLO1

58 31 121 277 82 104 3.3
12.1 48 54 37 137 234 113 122 2.6
19.5 57 56 25 143 433 82 80 2.6

3.73 54 50 3L 165 396 85 136 2.4

Ll.l 74 56 33 155 440 91 104 3.0
9.05 74 50 37 192 530 93 no 2.9

12.6 62 58 34 L56 461 99 96 3.1
12.7 59 52 33 129 275 96 104 2.5
13.0 64 34 36 150 420

•
..: 3.0

2276. 30NITA CREEK NEAR AMARILLO

Parts

per

mil-

0.92

352 1.16

666 .91

719 .98

735 1.00

820 1.12

744 1.01

694 .94

751 1.02

Hardness

asCcCO,

Cal

cium.

277

284

265

232

Per-

cent

49 3 I

59 4 •

57 4 :

59 4 ;

55 4 1

50 5
-

54 4 0

51 3

34 3

Speciac

conduct-

mhos at
2S' C)

1,340

1,070
1.230
1.200
1,290
I.".SO

1,230

pH

- :• : 1958 --- | 2..: •'• 1 1 252 ! L5 : | | I ':-• 0 1 1 .--> -. i

2277. CHICKEN CREEK NEAR AMARILLO

2e.c !, 1953 | 1.70 | | 1 1 213 1 1 325 ! II 1 ; 185 10 350 3.2

2273. C0ETAS CREEK NEAR AMARILLO

: = ; . 1935 . 0.56 1 ::: • -•-- • : l -:- '-•

Part o£ the flow or Ease A=anlLo Cr
Residue on evaporation ac 180'C.

ewase creac=enr p;a
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RED RIVER BASIN

2999.3. SALT FORK RED RIVER NEAR MEDLEY, TEX.

LOCATION.--One mile downstream from Whiceflsh Creek and 9.5 miles northeast of Hedley, Donley Councy.
DRAINAGE AREA.--868 square miles, of which 209 square miles is probably nonconcributing.
RECORDS AVAILABLE.--Chemical analyses: March 1956 to September 1959.
Wacer temperatures: March 1956 to September 1959.

EXTREMES, 1958-59.—Dissolved solids: Maximum, 1,810 ppm Mar. 11-14, 16, 20, 22, 25, 28; minimum, 563 ppm Mar. 5.
Hardness: Maximum, 841 ppm Mar. 11-14, 16, 20, 22, 25, 28; minimum, 275 ppm Jan. 8.
Specific conductance: Maximum daily, 2,700 micromhos Mar. II; minimum daily, 768 micromhos May 27.
Water temperatures: Maximum. 90°F Sept. 4; minimum, 34°F Dec. 14.

EXTREMES, 1956-59.--Dissolved solids: Maximum, 2,600 ppm Apr. 30, 1956; minimum, 231 ppm Aug. 29, 1957.
Hardness: Maximum, 1,640 ppm Apr. 30. 1956; minimum, 126 ppm Aug. 29, 1957.
Specific conductance: Maximum dally, 3,530 micromhos Jan. 25, 1957; minimum dally, 382 micromhos Aug. 29, 1957.
Water temperatures: Maximum, 95°F June 30, 1957; minimum, freezing point Jan. 16-18, 1957, Feb. 17, 1958.

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

ore than 1.000 ppm
No discharge recor

Chemical analyse In parts pe Occober 1958 to Septembe

/. 14-30, 1958

:. 1-15

:. 16-31

i. 4-7, 9-14, 1959—

Jan. 15-31

Feb. I, 3-9, 11. 14,
17. 20

Feb. 2 - --

Feb. 10, 12-13, 15-16,
18, 19

Feb. 22-28

Mar. 1-4, 6-10

Mar. 5

Mar. 11-14, 16, 20, 22,
25, 28

Mar. 15, 17-19. 21,
23-24, 26-27, 29

Apr. 1-10
Apr. 11-23

May 5-6, 9-17, 19-21 —
May 7-8 -
May 22-30
June 1-9

Sept. 3-15
Sept. 16-30

Calculated ft

Silica

(SiO;)
Iron

(Fe)

cd constituents.

CI.

(Ca)

69

121

119
144

149 34

110 50

96 46

L03 41

86 23

Po-

tas-

113

178

155

179

155

101
• 119

125

120

134

bonate

(HCO,)

202

196
201

176

129

192

184

175

110

183

156

106

95

132

160

173

130

141

137

Sol-

Fate

(SO.)

332

3S8
418

283
227

402

386

518

234

556

534

475
428

386

222

238
334

340
3 5S

124

205

103

210

182

101

198

176

180

177

115

122

139

trate

(NO,)

3.0

1.0

2.5

2.5

2.0

3.0

2.5
2.0

Bo-

(B)

Dissolved solids

Parts

per

992

992

1,040

862

696

1,080

1,000
1,230

634

1,280

1,140
a563

1,210
1,060
1,000

a966

711

717

Tons

per

1.17

.95
L.47

1.36
1.67

1.74

1.55

1.65
1.44

1.36

1.23

1.24

Iculated ft

ilable. No

Hardness

asCaCO,

Cal-

nagne-

438

524

367

275

483

470

578

283

610

582

278

841

594

480

428

426

309
328

381

408

2 72

306

360

223

169

126

318
434

193
460

196

•j JO

466

393
350

318

178

186

274

292

285

3.3

2.9

2.9

3.0

3.5

3.1

3.2

2.3

3.4

2.7

2.1

3.1

3.1
3.4

2.6
2.8

)f the period.

Speci
conduct-

25 C)

1.490

1,460
1,550

1,260
1,040
1,620

1.510
1 ,800

956

1,870

1,710

917

1.300
1,570
1.490

1,460
1,060

1,080

1,250

1,280

I ,280

8.2

8.2

3.1

7.6

7.6

7.5



tS5

LOCATION.--Ac gaging scaclon aC bridge on
DRAINAGE AREA. —1,037 square miles.
RECORDS AVAILABLE.--Chemical analyses: December 1952 Co January 1956, March Co September 1959.

Water temperatures: December 1952 co January 1956, March to September 1959.
EXTREMES, 1959.--Dissolved solids: Maximum, 1,430 ppm Sepc. 5; minimum, 63 ppm June 23.

Hardness: Maximum, 350 ppm Sepc. 5; minimum, 31 ppm June 23.
Specific conductance: Maximum daily, 2,740 micromhos Sept. 5; minimum daily, 100 micromhos June 23.

EXTREMES, 1952-56, 1959.—Dissolved solids: Maximum, 1,700 ppm Mar. 15-16, 1953; minimum, 57 ppm May 19, 1955.
Hardness: Maximum, 700 ppm May 1, 1953; minimum, 25 ppm Feb. 20, 1955.
Specific conductance: Maximum dally, 5,910 micromhos May 1, 1953; minimum dally, 81 micromhos Oct. 24, 1953.

REMARKS.--Records of specific conductance of daily samples available in district office at Austin, Tex. Records
Water-Supply Paper 1631.

Date of collectio

Mar. 11, 1959

Mar. 12-16—

Mar. 17-26

Mar. 27-31, Apr. 1-3—
Apr. 4-15 --
Apr. 16-17
Apr. 18-30

May 1-11
May 12 (12 pra co 8 ara)-
May 12 (8 am Co 12 pm)

13-24

May 25-31, June 1
June 2, 4

June 3, 5-15
June 16-21

June 22, 25-26
June 23 -

June 24

June 27-30, July 1-2 —

July 3-10
July 11 -

July 12-13
July 14 -
July 15 -
July 16-21
July 22-31 -
Aug. 1-15
Aug. 16-30
Aug. 31, Sept. 1-2

Sept. 3-4
Sept. 5
Sept. 6-10
Sept. U-20
Sepc. 21-30

Weighted average

dis

charge
(cfs)

a2.60

al2.2

a7.50

al8.0

al4.0

471

a53.5

a .01

127

a20.0

aO

1,225
2,280

1,650
599

46.3

59.0

36.0

8.90

7.60

258
7.36

aO

aO

.90

138

221

59.3

al.45

.•.;-.:

C79.4

Silica

(SiO,)

2.2

5.2

9.2

;.2

6.8

9.8

7.8
8.4

9.4

6.4

9.6

3.;

lude days of less than 0.05 cubi
idue on evaporation at 180°C.

ts 99 percent of flow for wa

RED RIVER BASIN—Continued

3L50. LITTLE WICHITA RIVER NEAR HENR1FTTA, TEX.

Highway 148, 1.5 mile rtfawea Clay County, and 4 miles upstr Turkey Creek.

Iron

(Fe)

Cal-

(Ca)

12

M

3.4

8.3

4.4

4.9

13

4.1

3.3

•.,. •

B.3
22

4.8

27

7.9

"•.;

9.4

So

dium

(Ha)

ta*.

(K)

258

261

111

134

feet per second dtscharge.

October 1958 to Septeobe

bonate

(HCO,)

178

169

170

179

lr-

170

102
128

124

83
107

120

113

122

61

55

48

Sul

fate

(SO.)

6.4
4.4

7.6

4.0

5.4

5.6

14

6.6

29

Chlo-

ride

(CI)

305

532
....

161

142
440

156

I <;

164

18

2S0

139

23
136

241

17

31
50

72

538

54

S2S
152

184

232

)f discharge for aber 1958 to September 1939 give

March to Septembe

Fluo

ride

F)

Ni-

tratc

INO,)

;. G

!.:.'

».5
2.2

4.4
,.0

....

3.0

2.5
1.0
2.0

3 2.0
.; 1.5

3 1.5

1 1.2

3 1.5

J 2.0

: 2.0

= 6.3

-. 2.2

- 1.0

Bo

ds)

Dissolved solids

(calculated)

Parts

per

mil

lion

3c'-

1,020
b270
b284

b3l2

b300

140

162

1,190

376

b382

811
b390

bl86

63
345

126

495
94

146

b210

b250

941

152

1,430
b367

b430

b497

218

Tons

per

foot

1 .33

1.39

.37

.42

.-:

.' '-

.22

1.62

.51

.52

1.10

' .53

.25

.09

.47

.13

.17

.67

.13
.20

.29

.34

1.28

.21
1.94

.50

.58

.68

0.30

per

day

6.08

6.80

54.3

.01

2 78

21.1

615

388

1,540
157

61.9

12.2

10.2

65.5
2.90

2.29

56.6

8 S3

58.8

1.68

23.2

i.7

Hardness

asCcCO.

Cal

cium,

magne-

314

340

125

130

I -C
121

120

123

214

110

126

63

147

108

56

110

161

52

72

96
112

295

350

105
LL3

128

Non-

carbon

ate

202

0
184

22

146

10

311

26

adsorp-

6.3
6.1
2. :

2.1

2.2

2.4

1.2

3.8

3.5

6.7

4.0

4.7

1.4

4.3
.8

1.3
1.5
1.8
6.2

2.1

9.5

4.0

Specific

conduct.

25 C)

1.360

2.000
491

>18

•

52 I

:33

308

2,300

739

688

1.580
704

332
!: 0

116

673
174

961
605

223
591

>SI
167

266

J 5 3
435

1,820

281

2.740
680

793
935

404

7.4

8.2
7.4

7.9

7.8

7.4

7.6

7.2

7.2

7.3

7.1

7.2

8.2

6.7

7.1

7.0

7.5

6.9

7.4

7.C
7.2

6.8

6.8

6.9

6.9
7.7

7.3
6.9

6.9



RED RIVER BASIN—Contin

3154. LITTLE WICHITA RIVER NEAR RINGCOLD, TEX.

LOCATION.--Ac gaging station at bridge on County Road (abandoned) 2 miles downstream Crom East Fork Little Wichita River, about 8 miles northwe
about 11.5 miles upstream from mouth.

DRAINAGE AREA.--1,350 square miles, approximately.
RECORDS AVAILABLE.--Chcrclc.il analyses: March to September 1959.
EXTREMES, 1959.--Dissolved solids: Maximum, 2,810 ppm Mar. 16-18; minimum, 38 ppm Sept. 4.

Hardness: Maximum, 770 ppm Mar. 16-18; minimum, 19 ppm Sept. 4.
Specific conductance: Maximum daily, 5,200 micromhos Mar. 18; minimum daily, 50 micromhos Sepc. 4.

REMARKS.--Records of specific conductance of daily samples available in district office at Austin, Tex. Records of discharge for Che period Ma
Paper 1631.

Chemical analyses, In pares per million, March to September 1959

St of Ringgold, Montague County,

Date of collecti.

Mar

Apr
Apr
Apr

16-18, 1959
19-24, 26
25

27-30

31, Apr. L-9
10-16

17-18

19-30

Mar 11, 12 (12'p-m--

May 12 (12m - 12
May 13-21
May 22-
May 23-31. June 1
June 2-3. 7-15

June 5-6

June 16-20

June 21-25, 27-29,
July 1-3

June 26, 10

»•)-

July 4-9, 11-13
July 10, 14-15—
July 16-26—
July 27
July 28-31
Aug. 1-L0
Aug. 11-19
Aug. 20-22
Aug. 23-31

Sept. I-
ept. 2-3-
ept. 4—

Sepc.
Sept . 6-15 -

16-23, 26
24-25

Sept. 2 7-28-
Sept, 29-30-

Weighced

dis

charge

(cfs)

32.1

a5.99

.10

a!8.5

al4.9

a .12

191

270

72.2
3.00

a3.19

all.O

199

S.20

1,529

1 ,240

23.3

151

10.0

3.38

a .08

n3.93

1.57

.1 .66

54.0
68.0

383
311

44.2

33.1
415

47.0

9,20

I 10

7.8

7.4

13

9.2

6.6

6.2

6.6

10

7.8

8.0

9.2

5.6

7.6

7.6

:lude days of less than 0.05 cubic
on evaporation at 180°C.

C..1- Mag.

(Mg)

9.1

4.4

6.4

8.5

11 3.2

26 7.0

30 8.5

9.5 2.6

46 13

30 8.1

So

dium

(N«)

Po-

bu-

783

73
100

34
640

113

169

'.3 5

29

205

113

16

33

19
! :•_

bonato

(HCO,)

150

176
190

203
220

216

192

116

107

LI •

:o.:

153

104

140

142

4.3 22

20 50

58 98

83 115

9.4 44

192 77

17 132

15 103

16 109

7.2 101

•.:.' 94

8.0 47

7.4 44

26 1,280

11 199
-- 508

16 302

9.6 167

4.8 37

13 372

7.2 172

12 220

7.6 119

7.0 20

15 176

5.6 44

5.4 48

5.4 50

10 168

9.0 170

2.6

5.0

7.6

9.0

4.6

570
74

4.0

26

107
132

358

185

(F)

trate

(NO,)

3 1.0

3 7.5

2 4.0

4 2.5
4 3.0

3 3.5

5 3.0

S .5

2 3.0

3 2.2

4 1.0

3 1.0

2 2.2

3 1.0

3 1.2

3 .8

3 1.2

3 1.2

1.2

2.0

2.2

1.2

Dissolved solids
(calculaced)

2,810
h348
b415

363

b406

b384

b348
b214

229

149

2,210
430

612

b4l6

139
716

b448

448

280

113

406

178

212

b235

b392

377

Tons

p*r

foot

3.82

.47

.56

.49

.55

.52

.47

.:••

.31

.83

.57
.19

.97

.38

.15

.55

.24

.29
.32

.53

.51

38 .05

101 .14

b288 .39

b350 .48

69 .09

b722 .98

Tons

per

dny

76.8
I .610

83.8

5.27

12.4

74.7

125

6.29

359

556

46.8

17.6

46.1

11.0

1.62

.05
2.49

1.66

167

34.1

39.3
84.8

34.4

31.3

77.3

91.6

9.64

53.0

59 gi

Hardness

as CaCO;

C«l-

nagne-

770

138
144

150

168

162

128

--

534

130

220

165
115

58

180

131

127

86

115
116

112
138

94

110

34

168
108

app 1;,

So-
Specific

conduct

d sorp
ance pH

tion

ratio
mhos at

25' C)

12 3.200 „

2 .7 629

3.6 74" 3

2.9 657 fi
2.8 ":: -

2.6 534
3.1 624 7

1.9 371

1.6

6.6

4.3 ;
2.9 ,

1.1 I
4.0

1.5

1.4

1.5
3.8

3.3

1.4

3.0
3.4

.7

292
4.120

654

1.190

752
257

1 .390

313

.-:•

760

125
••>C:

392

1.980

352

111

1,280

7 0

7.-

7.6

7.1

E .8

6.5

6.9

7.0

6.9
7.2

7.3

6.8

6.6
6.8
7.2



•p*

RED RIVER BASIN—Co

3160. RED RIVER NEAR GAINESVILLE, TEX.

LOCATION.—At gaging statio
Gainesville, Cooke County

DRAINAGE AREA. — 30,782 squa
RECORDS AVAILABLE.—Chemica

Wacer temperatures: Octo
EXTREMES, 1958-59. — Dissolv

It bridge on U. S. Highway 77, a quarter or a mile downstream froit
and at mile 791.5.

miles, of which 5,936 square miles is probably nonconcribucing.
analyses: May 1944 to April 1946, Occober 1952 Co September 1959.
c 1952 Co Sepcember 1959.
solids: Maximum, 4,690 ppm Apr. 20; minimum, 472 ppm Sepc. 5.

Hardness: Maximum, 1,220 ppm Aug. 16-22; minimum, 185 ppm Sept. 5.
Specific conductance: Maximum daily, 7,920 micromhos Aug. 18; minimum daily, 802 micromhos Sepc. 5.
Wacer cemperaCures: Maximum, 91°F Aug. 3; minimum, freezing polnc Jan. 21.

EXTREMES, 1944-46, 1952-59.—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 conduccance: Maximum daily, 9,890 micromhos Apr. 11, 1953; minimum daily, 176 micromhos Nov. 4, 1957.
Wacer temperacures (1952-59): Maximum, 95°F July 13, 1954; minimum, freezing poinc Dec. 23, 1953, Jan. 21, 1954, Jan. 16-17, 1957, Jan. 21,

REMARKS.--Records of specific conduccance of daily samples for period May 1944 co April 1946 available in dlscricc office at Austin, Tex. Rect
period October 1952 to September 1959 available in district office at Oklahoma City, Okla. Records of discharge for water year Occober 1958

ill", Colorado and Sa Railway bridge. 5 ek, 7 niles norch of

1959.

rds of specific conduccarce of daily samples for
to Sepcember 1959 giver. n Wacer-Supply Paper 1631

Occober 1958 Co Sepcember 1959

Oct. 1-2, 1958

Oct. 3-31

Nov. 1-10 --

Nov. 11-13

Nov. 14-20-

Nov. 21-30—

Dec. 1-31

Jan. 1-20. 1959

Jan. 21-31 —

Feb. 1-20

Feb. 21-28
Mar. 1-10

Mar. 11-12

Mar. 13-20

Mar. 21-31

Apr. 1-10
Apr. 11-19
Apr. 20
Apr. 21 --
Apr. 22-25—
Apr. 26
Apr. 27— -
Apr. 28-30 -

May 1-9 --
May 10 -
May 11
May 12-23
May 24-31- -

June 1-5

June 6-8

June 9-10

June 11-20— -

June 21-22 -

June 23
June 24

June 25-30-

a Includes equlvalenc

dis

charge

(cfs)

139

208

200
225

218

..'.'.

197

1'lrj

L80

146

160

194

»09
552

1,530
3,525
1,190

885
788

292

575

1.980

4,400

10,140

5,106
4,390

2.320
1,236

826

1,020
13,100

15.580

6 pare,

».0

-.-:

7.5

5.5

6.5

Iron

(Fe)

...

.01.

.00

per mlllio

C.l-

(C)

1 - -

284
2 40

2'i'j

2~:-

258

•88

292

102

270
194

274

216

224

222

300

214

78
238

220
139

260

153
136

2/6

is:

Mag-

(Mg)

So

dium

(Na)

:as-

(K)

785

728

920

bonate

(HCO,)

lv-

148

:—

a240

192

196

5264

236

19C

101

112

975 . ; 204

964 -- 202

850 — 200

592 178

949 194

83 7 232

:oo

665

714

1,170

356

177

462

57 645

45 350

50 696
24 359

20 244

23 261

32 402

43 571

33 834

60 795

25 335

13 149

17 273

ce (C03).
ce (C03 '.

te (C03).

158
144

116

cl84

142

140

124

138

2144

120

120

li:

128

128

152

148

::-:

b!32

110

Sul

fate

(SO.)

;o:

597

517

530

-7~

746

•-.:

686
492

716

643

576

608

815

257

135

614

125
650

571

302

699
3 30

332

333

409

644

807

748

306

138

288

Chlo

ride

(CI)

1,680

1,350
1,160
1,200

1,000
1,200

1,200
1,400
1,550

1,600
1,600
1,500

975
1,580
L.390

1,150
1,200

1,950

625
.:'•:-.

725
310

1,100

1,050
600

1,080
540

360

640

890

1,300
1.250

330

225

>1 :•

ride

IF)

trate

(NO,)

..'

4.2

4.6

S.(

.1

4.9

.5

.5

3. '

5.1

3.6

Bo-

ad

Dissolved solids

(residue ac 130°C)

4,110
3,280
2,920
3,040
2,630
3,120

3,130
3,590
3,860

3,980
3,940
3,690
2,590
3,790
3,500

3,000
3,080

4,690
1,800

894

2,230
900

2,960

2,760
1,600
3,140
1,630

1,270

1,390
1,740

2,540
3,470
3,240

1,420
694

1,210

Tons

per

foot

5.59

4.46

3.97

4.13

3.58
4.24

4.26

4.88

5.25

5.41

5.36

5.02

3.52

5.15

4.76

4.08

4.19

6.38

2.45

1.22

3.10

1.22

4.03

3.75

2.18

4.27

2.22

1.73

1.89
2.37

3.45

4.72
4.41

1.93
.94

1.65

Tons

per

day

8,420
2.130

l,i70
1,140
1,410
1,750

1,690
2,180
2,270

2,620
2,100
1,950

1,260
1,490
1,510

1,570
2,570

8,260
7.440
8,510
7,330
2,150
6,300

2,180
2,480

16,790
19,350
34,770

19,160
20,620
17,280
12,050

7,230
3,910

24.550

50,900

Hardness

as CcCO:

1.210

940

-:

»50
86 I

380

960

1,070
1,110

1,130
1,090
1,050

745

1,100
1,000

90S
890

1,160
530

295

775

285

785

530

855

480

420

-of

560

790

98S

935

430
250

33 5

arbon

ate

1,080
818

"5

753

"C

820

744

876

941

810

776

772

1,060

379

178

-.:

737

382

322

lie

455
6 6 5

BE

51-

342

142

cent

so

dium

adsorp

tion

3.2

9.4

6.7

4.5

7.2

6.6

10

7.1

4.1

6.0

Specific
conduct-

25 C)

6.360

5.240
4.640

4,770

4,100

4.340

4.810

5.500

6.110

6,170

6.150
5,300
4,160

5,920
5,190

4,730
7.150

2.770
1.440

3.340
1.440

4,280

2.610
4.570

2,520
1.920

2,020

2,850
3,940

5,360

5.120
2.360

1.170
1.980

pH

7.9

S.2

33

8.2

3.1

8.3
7.8

8.0

8.1

6.8

8.2

8.1

8.0

8.2

8.1

8.2

7.9

7.5

7.7

8.2

8.1
7.8

8.2

8.3



l~0

U3

Date of collection

.ly 1-3, 1959—
'ly 4-5 -
ily 6-10
ily 11-16
ily 17-20
ily 21-24
ily 25-31

Aug. 1-4 -
Aug. 5-10
Aug. 11-15
Aug. 16-22
Aug. 23-26
Aug. 27-31

Sept .
Sept .
Sept.
Sept.
Sept.
Sepc.

Sept. 9
Sept. 10
Sept. 11
Sept. 12-20
Sept. 21-28
Sept. 29-30

Weighted = rage

dis

charge
(cfs)

4,090
12,000

4,560

3.080

1 ,633

1,995
818
-.'")

655

6) •-

'. /'

290
650

1,250
I ,960

2.430
3,900

2.340
1.100

726

416

238

6,110

1,534

RED RIVER BASIN—Continued

3160. RED RIVER NEAR GAINESVILLE, TEX.--Continued

Chemical analyses, in pa October 1958 to September 1959--Conetnued

Cal-

(Ca)

128

180

139

157

101

180

110

176

348
144

168

162

192

109

(Mg)

So

dium

(Na)

tas-

(K)

263

362

252

312

242
290

601

447

293
508

1,120
390

7 74

711

438

167

172

293

255

477

561

13!

bonate

(HCO.)

102
116

112

102
108

122

128

136

156
134

128

136

134

128
114

104

Sul

fate

(SO,)

331
454

169
390

:::>

292

249

432
i--

J55

615

378
137

:'- 117

118 137

108 200

132 412

142 476

132 249

400

570

172

495

170
462

1.780

650

. 1 3D

700

265

160
315

182

305

600

455

800
975

370

(F)

Irate

(NO,)

0.2

.'

1.9

2.4

3.8
2.2

3.8

3.9

2.9

2.8

3.2

3.0

2.0

1.2

1.3
3.8

3.1

Dissolved solids

1,240
1.730
1 ,230

1 ,560
1,100
1,280
2,530

2,040
1.250

2,200
4 ,480
1.720

3.200

2,900

1,840
759

4 72

859

558

796

1,480
1.190

2,060
2,530

1,120

1,640

Tons

per

acre-

foot

1.69

2.35

1.67

2.12

1.50
1.74

3.44

2.77

1.70

2.99

6.09

2.34

4.35

3.94

2.50

1.03

.64

1.17

1 .08

2.01

1.62

2.80

3.44

1.52

13.690

56.050

15.140
16.300

17,810

10,640
11.160

10,990

2,760
2,900

7,920

3.130

2,740

2,270

3,230
2,560
2,500

5,640

3,880

5,030
4,400

2,330
2,310
I ,630

18,480

6,790

Hardness

as CaCO

420

585

450

520

320

415

730

660

378

535
250

185

275

200

385

630
770

385

136

362

428

236
326

630

1,110

440

788

715

4J0

156

100
194

115

354

296

522

654
277

adsorp

tion

4.9

3.3

8.3

5.2

25' C)

'~

2 ,620
1 ,960
2,i30

1,730
2,060
3,360

3.260

2,100
3.5 50

o.SoO

2.360

5,0/0

4,620
2,980

1.260

802

! .420

1.330

2.400
1.970

3,250
4.010
1,330

2, 560



to

RED RIVER BASIN--Continued

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

LOCATION.— Immediately belo
DRAINAGE AREA.--39,719 squa
RECORDS AVAILABLE.—Chemica

Water tenperacures: Oct

Denison Dam, 1.7 miles upstream from Sand Creek, 4 miles northwest of Denison,
e miles above dam, 39.777 square miles above gaging station, of which 5.936 squi
analyses: May 1944 to September 1959.

oer 1945 to September 1959.

Grays County

s is pr<

EXTREMES. 1958-59.—Dissolved solids: Maximum. 1,140 ppm July 1-31, Aug. 1-31, Sept. 1-30; mi
Hardness: Maximum, 390 ppm Aug, 1-31; minimum, 300 ppm Dec. 1-31.
Specific conductance: Maximum dally, 1,980 micromhos May 7; minimum daily 1,720 micromhos Oct. 2.

EXTREMES, 1944-59.--Dissolved solids: Maximum, 1,430 ppm Aug. 11-20, Sept. 1-10, 1944; minimum, 464 ppm Oct. 21-31
Hardness: Maximum, 522 ppm Aug. U-20, Sept. 1-10, 1944; minimum, 233 ppm Dec. 21-31, 1945, Jan. 11-20, 1946.
Specific conductance: Maximum daily, 3,520 micromhos Aug. 14, 1944; minimum daily, 656 micromhos Oct. 16, 1945.

REMARKS.—Records of specific conductance of daily samples available in district office at Austin, Tex. Records of
September 1959 given in Water-Supply Paper 1631. No appreciable inflow between dam and gaging station except dui

1,020 ppm Oct. 1-31.

and 3
bably n

liles upstream
.nconcributir.g.

discha

ing pe

I gaging

)f heavv

Colbert, Okla

Date of collection

1-31

1-31, 1959-

1-28

1-31

Mav 1-31

June 1-30-
July 1-31-

Aug. 1-3L- —
Sept. 1-30--

Weighted

dis

charge

(cfs)

1,823
1,912

I .483
2,268

772

2.432

2,263
712

2,117

3,952

4,623
3,074

- ••

9.0

•.:

Iron

(Fe)

Cal-

(Ca)

Che

Mag.

(Mg)

E£*

So

dium

(Na)

234

251
264

260

263

bonate

(HCO,)

138

136

136

139

14 0

135

139
1.1

142

138

131

124

Sul

fate

(SO,)

21J

225

230

238

243

243

2 39

266

r year October 1958 to Septemb

5c,

375

380
382

378
180

382

405

408

402

Ni

trate

(NO,)

Bo-

(B)

Dissolved solids

:ulated)

Parts

per

mil

lion

1,020
1,040

1,050
1 ,070

1,080

1,080

1.070

1,080

1,090

1,140

1,140
1,140

Tons

per

1.39
1.41

per

day

5,020
5,370

4,200
6,550

2.250

7,090

6.540
2,080

6,230
12,160

14,230

9,460

Hardness

as CaCO,

376

380

Non-

:arbon-

232
i •; -:

264

266

262

2 36

248

268

283
275

ryan County. Okla

ar October 1958

6.8
3.;

5.7
5.9

Specific
conduct-

1,840

1,870

1.870

1.880

1 ,350
1.870

I ,860

1,930

1.900

1,940

pH

e.c

8.0

8.0

7.8



RED RIVER BASIN—Continued

342 5. SOUTH SULPHUR RIVER NEAR COOPER, TEX.

LOCATION.--At gaging station at bridge on State Highway 154, 0.6 mile downscream from Big Creek, 1.0 mile upscream from Brushy Creek, and 5.7 miles southe
DRAINAGE AREA.--527 square miles.
RECORDS AVAILABLE.--Chemical analyses: October 1958 to September 1959.

Water ccmperacures: October 1958 to September 1959.
EXTREMES, L958-59.--Dissolved solids: Maximum, 452 ppm Nov. 18-20; minimum, 125 ppm Apr. 17-21.

Hardness: Maximum, 164 ppm Nov. 18-20, May 1-11; minimum, 69 ppm Apr. 17-21.
Specific conductance: Maximum dally, 904 micromhos Nov. 18; minimum daily, 142 micromhos Nov. 16.
Water temperatures: Maximum, 91'F Aug. 5; minimum, 42*F Dec. 18, Jan. 5.

REMARKS.--Records of specific conductance of dally samples avillable in district office at Austin, Tex. Records of discharge for water year October 1958
Water-Supply Paper 1631.

at of Cooper. Delta County.

September 1959 give

Chemical ana yses, In parts per million, water year October 1933 to September 1959

Mean

dis

charge
(cf.)

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-

IB)

Oil

(c

solved so

alculate

ads

)

Hardness

as CoCO,
Per-

cent

dium

So

dium

adsorp

tion

ratio

Speofic

conduct

ance

' micro

mhos at

25 C)

Date of collection Parts

per

mil

lion

Tons

per

foot

Tons

per

day

Cal-

magne-

Non-

carbon

ate

pH

Oct. 1-10. 1958 a0.05

29.3

a .04

a .02

2'. .7

11.7

32.0

17.1

5.89

28.6
23.0

2.02

97.8

832

6.94

3.02

132

594

54S

77.4

12.4

3.92

583
36.9

16.5

103

2.73

13.6

99.6

34S

6.76

31.0

789

79.2

0

0

60.5

138

0

12

9.8

11

11

8.4

10

8.2

11

12

11

9.8

11

8.8

13

14

15

10

11

13

9.6

11

11

12

13

13

10

9.6

13

12

14

18

13
14

23

•21

:~,

11

14

43

27

34

47

25

55

39

38

46

33

33

51

52

31
44

52

32

36

26

39

44

51

23

38

54

40

49

46

33

34

43

40

29

36

46

50

_?

36

42

4.6

3.1

3.7

5.6

4.1

6.7

4.2

3.7
4.6

3.2

4.1

5.4

6.0

2.9

4.6

6.3

3.5

2.7

3.6
4.4

5.2

6.1

2.9

5.0

7.1

4.7

5.5

5.0

3.5

3.0
4.4

3.8
2.6

3.4

4.3
3.0
2.4

3.5

4.2

25

23

25

36

15

103
37

35

42

47 4.1

124

65

64

19

28

32

19

33

13

23

25 | 3.2
23

15
24

31

23
27

41

19

IS

22

25

12

22

24

26

21

23

31

151

101

125

165
104

139
147

128
164

108

93

134

154

98

145

176

107

122

92

128

150

179

78

133

197

129

172

174

117

120
144

129

91

134

168

180

93

104

131

146

22

30

29

44

15

60

32

40

52
40

32

45

45

29

39

47

29

40

22

36

41

36

23
34

42

37

37

42

22

22

32

26

19

22

23

27

23

26

28

14

10

14

25

7.5

148
28

26
24

46

180

93

84

10

18

20

9.2

20

3.8

13

14

12

7.5

14

17

13

15

25

10

7.2

13

23

8.2

11

14

18
12

163

12

27

0.5
.4

.4

.4

.4

.0

.--

.5

.4

.4

.5

.4

.4

.5

.6

.7

.4

.4

.4

.4

.4

.5

.5

.5

.5

.5

.6

.6

.5

.4

.4

.5

.5

3.2

1.8

.5

.8

.5

1.2

1.2

2.5

1.8
5.0

5.0

2.0

.8

6.3

5.9

4.2

3.5

5.0

4.2

2.8

2.0

1.0

3.2

2.0

1.5

6.8

3.0

3.0

4.0

5.1
1.8

2.5
2.8

2.2

1.5

1 .0

3.5

1.0

.8

b218

155

179

b262

127

452

222

b236

b276

243

434

b360

b354
150

b242

264

160

208

131

b204

b242

228

125

195

b279

198
b254

b285

162

163

206

197

133

b!97

b225
b244

145

bl91

b230

0.30

.21

.24

.36

.17

.51

.30

.32

.38

.33

.59

.49

.48

.22

.33

.36

.22

.28

.18

.28

.33

.31

.17

.27

.38

.27

.35

.39

.22

.22

.28

.27

.18

.27

.31

.33

.20

.26

.31

0.03

12.3

.02

.01

8.47

14.3

19.2

10.9

4.39

18.8

27.0

1.96

93.5

359

4.53

2.15

57.0
334

194

42.6

3.10

2.41

197

19.4

12.4

55.1

1.87

14.3

43.6

153

3.76

16.5

283

42.1

23.7

1.85

126

80

100

140

79

164

115

110

134

96

99

149

154
89

129

156
94

102

80

115

131

152

69

115

164

119

145

L35

97

97

125

115

83

104

132

145

75

102
104

122

.

0

0

5

0

50

0

5

0

7

23

39

28

9

10

11

7

4

10

8

6

5

6

2

13
4

0

I

0

7

10

8

0

0

0

0

17

0

2

30

39

35

36

30

58

41

41

41

50

73

49

32

32

31

30

41

27

30

29

25

32

31

29

30

29

40

30

29

27

32
24

31

28

28

38

32

35

1.0

1.1

l.l

1.3

.8

3.5

1.5

1.5
1.6

2.1
5.4

2.)

2.2

.9

l.l

1.1

.8
1.4

.7

.9

1.0

.8

.8

1.0

1.1

.9

1.0

1.5

.8

.8

.8

1.0

.6

.9

.9

.9

1.1

1.0

1.2

343

262
302

429

815

398

439

427

803

606

606
264

374

435

258

355

215
324

3 74

393

208

330
446

344

406

440

275

267

355

360

241

297

351

394

250

766

300

377

7.9

7.5
5* ', ,. ; 5

3.2

Nov. 15-17
•.6

7.7

7.5

Jan. 1-1^, L7-L9, 1959- 7.4

7.4

7.5

Fcb. 1-14 7.9

7.8

8.0

3.1

Mar. 5. 7-10, 13-16
7.6

8.2

8.1

Mar. 17-31
7.6

7.7

7.5

7.6

Apr. 22-30 7.7

3.0
7.7

:, 1. 7.4

June 1-8---
7.6

7.6

7.3

July 1-10 6.6

5.5

6.4

Aug. 1-10
7.6

7.8

7.6

7.4

7.7

7.7

7.7

91.2 13 32 3.2 21 106 26 14 0.5 3.7 167 0.23 41.1 93 5 33 0.9 285
-

Include

Residue

days of less than 0.05
on evaporation at 180'C.

cond discharge.
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SABINE RIVER BASIN

220. SABINE RIVER NEAR TATUM, TEX.

theast of Tatum, Rusk County, 7 miles downstream from Cherokee Bayou.LOCATION.--At gaging station at bridge on State Highway 43, 5 miles upstream from Potter Creek, 5.2 mile
and at mile 339.

DRA1NACE AREA.--3,586 square miles.

RECORDS AVAILABLE.--Chemical analyses: February 1952 to September 1959.
Water temperatures: February 1952 to September 1959.

EXTREMES, 1958-59.—Dissolved solids: Maximum, 883 ppm Oct. 20; minimum, 92 ppm May 1-6.
Hardness: Maximum, 121 ppm Oct. 20; minimum, 31 ppm May 26-30.
Specific conductance: Maximum daily, 1.680 micromhos Occ. 20; minimum daily, 145 micromhos May 5.
Water temperatures: Maximum, 89°F July 17; minimum, 40°F Jan. 6.

EXTREMES, 1952-59.--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 conductance: Maximum daily. 1,850 micromhos Oct. 25, 1954, Aug. 31, 1956; minimum daily, 98 micromhos Apr. 29, 1957.
Water temperatures: Maximum, 98°F Aug. 13, 1956; minimum, 40°F Jan. 6, 1959.

REMARKS.--Records of specific conductance of daily samples available In district office at Austin, Tex. Records of discharge fo
given in Water-Supply Paper 1632.

Date of collection

Oct

Oct

1-5. 8-10, 1958
6-7. 11-19

20 ---

21-25

26-31

[-L0

U-20

21-30

l-ll
12-20

21-31
1-9, 1959-

10-20

21-31

Feb. 1-9

Feb. 10-15

Feb. 16-28
Mar. 1-10

Mar. U-19 ---
Mar. 20-24

Mar. 25-31

Apr. 1-9, U
Apr. 10

Apr. 12-23
Apr. 24-30
May 1-6
May 7-10
May 11-20--
May 21-25, 31
May 26-30

June 1-10

June 11-14, 18-19, 21-25
June 15-17, 20, 26-30 —
July 1-9
July 10-11 . 24-25 --
July 12-23
July 26-29 -
July 30-31, Aug. 5-11---

Aug. 1-4, 12-15
Aug. 16-18, 23-25
Aug. 19-22, 26-29
Aug. 30-31, Sept. 1-2 —
Sept. 3-12 -
Sept. 13-20-
Sept. 21-30

Weighted average

Re evapor

charge

(cfs)

971

.28

472

564
598

257
327

1,083

1,082
606

562

611
645

525

774

1,227
4,321
3,316

3,839
3,200

1,156

1,241

2,460
4,633
5,736

14,200

7,988

2,321
2,093
3 .936

1,658

867

797

476

301

2,005
1,339

1.245
200

202

220

Cal.

(C.)

12

(Mg)

14 5.2

15 6.5

14 5.9

14 6.0

15 6.0

16 7.3

11 3.8

14 4.1

14 4.3

14 3.4

17 5.8

18 6.5

25 8.0

12 3.9

10 3.0

9.0 2.5

10 3.5

14 5.0

15 4.2

8.0 2.7

12 4.5

14 4.9

17 6.0

14 5.4

21 7.2

18 5.9

14 3.9

16 3.0

18 4.2

22 5.9

22 6.7

21 6.3

12 4.4

18 6.4

18 6.0

alyses, Ln parts pe

Po-

los-

112

108

85
116

119

bonate

(HCO.)

Chlo-

ride

(CI)

82

140

485

ISO

177

103

128

126

134
157

123

129

159

25 49

35 104

38 104

50 190

26 58

20 38

14 28

17 56

75

137

106
281

150

131

132
182

195
107

159

193

year October 1958 to Septembe

year October 1958 to Septembe

Fluo

ride

(F)

trate

(NO,)

Dissolved solids

(calculated)

mil

lion

199
301

375

211

a265

a3l8

a302

- I«

347

281

193

195

152

258

262

418

157

116

92

148

212

190

106

183

195
a332

255

541

333

276

152

a236

•341
a422

406

a263
a360

a424

Tons

per

0.27

.41

1.20

.51

.29

.S2

.50

.40

.36

.43

.36

.57

.16

.13

.25

.27

.45

.35

.74

.45

.38

.21

Tons

per

522

429

1,130
571

341

265
327

854

774

520
458

485

604

600

1,150
1,740
1,730
2,020

1,310
805

878

2,780
1,960
1,800
3,530

3,190
1,330
1 ,070

1,130

819

456

714

313

695
271

.57 230

.55 311

.36 334

.49 214

.58 212

Hardness

as CaCO.

7.0

4.2

6.5

6.3
4.7

3.7

4.2

4.3

4.5
4.9

4.3

5.0

2.8

2.0

3.5

3.1

5.1
2.3

1.8

5.0
5.0

4.2
5.6

5.9

4.3

5.0

6.3

359

559

1 ,680

715

385

687

673

502

445

542

..:.

553

652

655

276

343

350

266

790

290

213
172

277

402

362

579

1.030
629

379

586

751
770

451

642

762

pH

7.4

7.2

7.0

7.2

6.9

6.6

6.7

6.7

7.0

6.7

6.8

6.7

6.9

6.9

6.9

6.9

7.2
7.0

6.8
6.3

6.6

6.4

6.5

6.8
6.S

6.8
6.3

6.8

6.7

6.7

6.7

6.4



CO

LOCATION.--At gaging station at bridge on St

from Cypress Creek and at mile 40.
DRAINACE AREA.--9,440 square miles.
RECORDS AVAILABLE.--Chemical analyses: Occober 1945 to Sepcember 1946, Occober 1947 co Sepcember 1959.

Water temperatures: Occober 1947 Co Sepcember 1959.
EXTREMES. 1958-59.--Dissolved solids: Maximum. 212 ppm Sepc. 9, 16-24; minimum, 43 ppm Jan. 31.

Hardness: Maximum, 55 ppm Sepc. 9, 16-24; minimum, 12 ppm Feb. 1-6.
Specific conductance: Maximum daily, 430 micromhos Sept. 18; minimum daily, 75 micromhos Feb. 3.
Wacer cemperatures: Maximum, 87°F Aug. 6-7; minimum, 48°F Dec. 19-20. Feb. 3.

EXTREMES, 1945-46, 1947-59.--Dissolved soLids: Maximum, 411 ppm Dec. 26-27, 1948; minimum, 32 ppm Sepc. 23-26, 28-30, 1958.
Hardness: Maximum, 65 ppm Dec. 21-22, 1954; minimum, 8 ppm May 20-24, 1953.
Specific conduccance: Maximum daily, 774 micromhos Dec. 26, 1948; minimum daily, 33 micromhos May 22, 1953.
Wacer temperatures (1947-59): Maximum, 95°F Aug. 12, 1953; minimum, 34°F Jan. 28, 1948.

REMARKS.--Records of specific conduccance of daily samples available in discrict office at Austin, Tex. Records of discharge
given in Water-Supply Paper 1632.

Date of collecti.

1-11, 1958

12-16

17-31

1-10—

11-20

21-30

:. 1-10

:. 11-20

:. 21-31

i. 1-10, 1959
.. 11-20

t. 21-30

31-

Feb. 1-6

Feb. 7-13

Feb. 14-22

Feb. 23-28

Mar. 1-13

Mar. 14-20

Mar. 21-31

Apr. 1-7
Apr. 3-11, 13

Apr. 12. 14-20
Apr. 21-30
May 1-10
May 11-20
May 21-31

une 11-22

une 23-30

uly 1-10
uly U-23
uly 24-28

29-31, Aug. 1-3-

Aug. 4-10 -
Aug. 11-21
Aug. 22-31
Sept. 1-8, 10-15
Sepc. 9, 16-24
Sept. 25-30

Weighted average-

(cfs)

24,480

5,196
3,219

2.633
2,462

4,096

3.372

2,854

2.830
2,440
2.482

2.931
9.730

19,280

L7.440
13 ,070

19,100
11,540

7,966
7.733

5.231
7,264

11.120

17.990

11.800
12,600

7,962

5.620
4,260

5.133
2,509
2,306

1.863
7,444

8.807

4,307

2,955
2,508
1.549

1,271

1,103

6.723

Silica

(SiO.)

Residue on eveporatton at 180°C.

Highway 12, 2.4 mile

Cal-

(Ca)

5.2

Mag-

(Mg)

1.9
3.0

3.3

9.2 3.2

10 3.6

10 3.6

10 3.6

7.4 1.1

3.0 l.l

5.1 2.0

6.5 2.7

4.8 2.1

8.S 3.5

10 4.3

9.8 3.6

10 3.4

6.5 2.0

7.5 3.0

6.5 2.2

11 3.6

8.5 3.0

9.5 3.5

8.0 3.0

9.0 3.7

9.5 2.9

7.5 2.6

3.5 l.l

7.0 2.4

9.8 3.3

9.2 2.8

7.5 2.4

dium

(Na)

SABINE RIVER BASIN—Cone

305. SABINE RIVER NEAR RULIFF, TEX.

rth of Ruliff, Newton County, 4.2 miles upstream f Railway bridge, 4.

Occober 1958 Co Sepcembe

1958 to September 1959

sium

(K)

bonate

(HCO,)

22 12 33

28 — 60

28 14 36

38 14 42

36 13 46

32 9 2 43
12 6 2 17

26 13 49

25 17 80

31 :- 42

34 7 6 25

58 9 6 46

56 12 82

45 -, 5 58

(F)

Ni

trate

(NO,)

1.0

1.0

1.0

1.5
.5

.5
1.2

lio-

(B)

Di.

132

al82
a!54

151

al76

L72
i: : 0
U83

al82

177

-1

31

107

77

120
156
132

117
•',

128

116

133

137

122

188

126

96

al66

212

163

foot

0.09

.13

1-

.25

.21

.21

.18

.10

.15

.11

.16

.13

per

day

4,360

1,290
1,150
1.290

1,020

1,670

1,600
1 ,330
1,300

1,210
1.220
1,400
1,130

2,710
3,810
3.780
3,970
3,740
3,360
2,760

1,920
1,490
3,390
3,790

3,730
3,270
2,750

1,550

1,610
901

853
614

1,090
3,190

2,190
1,010

650

694

728

Hardness

as CtrCO,

Non-

:arbon

ate

cent

dium

adsorp

tion

68

2.2 229

2.9 324

2.6 267

2.6 2 7S

2.8 288

2.7 345

2.8 275

2.8 303

2.S 307

3.1 328

-4 76

1.5 91

1.3 138

2 .1 135

1.6 135

1.9 211

2 .4 284

2.0 235

2.0 243

1.3 134

2.0 202

1.3 141

1.5 204

1 .4 182

2.0 236

1.8 185

— 278

2.0 202

2 .2 239

2.4 2 38

2.5 217

1.6 91

3.0 237

3.7 353

2.2 226

1.6 156

2.2 262

3.2 377

2.8 281

pH

6.6

6.7

6.4

6.7

6.3

6.4

6.4

6.6

6.5
i.l

6.3
6.1

6.8

6.8
6.4

6.1

6.1

6.6

6.4

6.5

6.5
7.3
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Date of collection

Oct. 1-1! , 1938

Oct. 12-20

Oct. 21-27

Oct. 28-31

Nov. 1-10- - --

Nov. 11-18

Nov. 19-30 -

Dec. 1-10
Dec. 11-24

Dec. 25-31

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

Jan. 21-31

Feb. 1-10

Feb. 11-14 -

Feb. 15-20 -

Feb. 21-28

Mar. 1-6

Mar. 7-2C

Mar. 21-31

Apr. 1-4. 10-12-
Apr. 3-9
Apr. 13-14, 18-23 -

Apr. 15-17, 24-30
May 1-7, 11
May S- 10 -
May 12-20
May 21-23
May 29-31, June 1-8

June 9-14, 17-22, 29—

June ;5-16-, 23-28, 30—
July 1-10
July U-20—
July 21-31

Aug. 1-10
Aug. U-20
Aug. 21-26
Aug. 27-31
Sept. 1-10 -
Sept. U-20
Sept. 21-30

Weighted 'I? ---..:.

t bridge on U. S. Highway 59. 200 feet upsti
Lufkin, Angelina County.

NECHES RIVER 3ASIN

3 70. ANGELINA RIVER NEAR LUFKIN, TEX.

Creek, 1% miles downstream froLOCATION.--At gaging station at bridge on U. S. Highway 59. 200 feet upstream from Pr
bridge, and 8 miles north

DRAINAGE AREA.--1,630 squar
RECORDS AVAILABLE.--Chemical analyses: October 1954 co Sepcember 1959.

Water temperatures: October 1954 to September 1959.
EXTREMES, 1958-59.--Dissolved solids: Maximum, 186 ppm Aug. 27-31; minimun

Hardness: Maximum, 53 ppm Feb. 11-14; minimum, 22 ppm Apr. 13-14, 18-23.
Specific conductance: Maximum daily, 398 micromhos Dec. 13; minimum daily, 73 micromhos Apr. 19.
Water temperacures: Maximum, 87*F Sept. 21; minimum. 38°F Jan. 5, 10.

EXTREMES, 1954-59.--Dissolved solids: Maximum, 412 ppm Nov. 4-18, 26-30, 1954; minimum, 36 ppaOcc. 16-18, 1957.
Hardness: Maximum, 76 ppm Nov. 4-18, 26-30, 1954; minimum, 11 ppm Oct. 16-18, 1957.
Specific conductance: Maximum daily, 895 micromhos Nov. 10, 1954; minimum daily, 38 micromhos Sepc. 21, 1958.
Wacer ccaperacures: Maximum, 89°F July 9, 1957; minimum, 38°F Jan. 5, 10, 1959.

REMARKS.--Records of specific conduccance of daily samples available in discrict office at Austin, Tex. Records of discharge
Water-Supply Paper 1632.

Mean

dis-

3,430

723

478

;.v.)

301
452

412

336
418

396
411

779
944

1,962
2,441

1,482
827

53 3

691
574

2.214

2,269
2.897

10.580

5,006
782

1.483

611

181

538

lie

176

Silica

(SiO^)
iron

(Fe)

.12

.14

.12

Cal-

(Ca)

7.2

9.5
-1 .0

7.0

6.0

9.0
7.2

8.2

:..

4.5

7.8

9.0

9.0

5.5

3.1

6.8

9.5

9.0

8.8

-.:

9.3

-.,

6.8

6.8

Che

Mag-

l.Mg)

2.9
4.4

3.3

4.5
:..-

3.4

4.1

4.5

3.6

4.0
4.7

4.3

4.7

6.8
3.4

3.8

4.5
5.0

5.3

2.7

3.5
4.5

1'. .

3.3
4.4

3.6

4.5
4.7

4.8

4.7

3.9

4.4

4.7

4.1

1.,

..;

3.7
3.3

63 ppm Apr. 13-14, 18-23.

alyse

tai-

(K)

bonate

(HCO,)

Sol-

fate

(SO.)

ride

(F)

Ni

trate

(NO,)

1.0
1.0

1.0

1.:

1.5

1.2

1.2

1.2

1.0

1.0

Bo-

(B)

October 1958 to September 1959

September 1959

Dissolved solids

(calculated)

Parts

per

119
104

164

111

97

13;

12C
al67

al20

al48

al42

145

1137
: 11

a!43

al55
al37

118

179

118
162

92
111

130

121

108

132
1.:')

117
,1- :

113

108

106

.15

.13

.18

per

day

750

232

113

212

89.9
78.8

161

158

186

109

167

152

161

288

441

351

56 7

572

346

208

220

277

377

545

923

,630
,240
222

344

18 274

16 53.5

16 43.6

25 76.3

15 53.7

15 23.1

.- 13.6

Hardness

as CaCO:
Per

cent

2.6

1 . 1

1.3
2.1

1.7

2.2
1.0

l.l

1.9

2.1

1.3

: ."

1.2

l.l

1.2

2.5

1.7

1.6

1.5

237

206

278

186

236

141

25: 1 I:

204

339

150

178

134

6.9

207 6.7

190 6.9

168 6.4

... : 6.7

194 6.7

187 6.4

316 6.3

183 6.7



NECHES RIVER BASIN--Continued

410. NECHES RIVER AT EVADALE, TEX.

LOCATION.--At gaging station
upstream from Village Crec

DRAINAGE AREA.--7,908 square
RECORDS AVAILABLE.--Chemical

Water temperatures: Octobt
EXTREMES, 1955-59. —Dlssolvec

Hardness: Maximum, 43 ppi

at bridge on 'J. S. Highway 96, 200 feet upstream from Gulf, Colorado
nile 55.

-V'-

nilcs.

inalyses: October 1947 to September 1959.
r 1947 to Sepcember 1959.
solids: Maximum, 156 ppm Mar. 6; minimum, 52 ppm Occ. 1-10.
Mar. 6; minimum, 18 ppm Occ. 1-10.

ilic conduccance: Maximum daily, 2y5 micrcmhos Jan. 4; minimum datly, 61 micromho:
Wacor temperatures: Maximum, 88"F July 1, 5-6, U-13; minimum, 46°F Jan. 5-7, 11.

EXTREMES, 1947-59.--Dissolved solids: Maximum, 222 ppm Oct. 21-31. 1956; minimum, 35 ppm Sept. 21-22,
Hardness: Maximum, 70 ppm Nov. 1-10, 1947; minimum, 14 ppm May 3-15, 1957, Occ. 27-31, 1957, Sept.
Specific conductance: Maximum dally, 422 micromhos Jan. 25, 1957; minimum dally, 44 microjilios Sept
Water temperatures: Minimum, 37°F Jan. 30-31, 1948, Jan. 31, 1949.

REMARKS.--Records of specific conductance of dally samples available In dlscricc office at Austin, Tex
1632.

Oe •-.

Chemical au mil 1 i

Date of collecti.

Oct. 1-10. 1958

Oct. U-20

Oct. 21-31
N-^v. I-10

Nov. U-20 -
Nov. 21-30

Dec. 1-10
Dec . U-20

Dec. 21-31---

Jan. 1-10, 1959

Jan. U-20

Jan. 21-29

Jan. 30-31, Feb. 1-5—-

Feb. 6-20 --

Feb. 21-28

Mar. 1-5. 7-10

Mar. 6

Mar. U-20

M.ir. 21-31

Apr. I-U
Apr. 12-22
Apr. 23-30
May 1-4 -
May 5-20--
May 21-31

June- 1-10---

June U-20
June 21-30

July 1-12
July 13-24

July 25-31

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

charge

(cfs)

17,780

7.197

1 ,615

1.597

I ,438

2,788

1,914
1 ,227
I ,972

1,529

1 .945
I ,608
5.077

7,185
9,835
7,724

5,660

5,298
3,743

3,341

12,790

24,500

10,880

8,604

12,030

6,216
7 ,007

2.908
1,950

1 ,492
7,977

4,842

2,345
1.545
1,451
1,077

535

5,162

apor.it Inn at ISO'C.

Cal-

CC)

Mag.

(Mg)

1.5

2.4

2.8

2.9

8.8 3.6

8.5 3.6

9.0 3.8

9.0 3.7

9.0 3.7

5 5 1.8

: .i 2.8

5.6 2.5

7 2 2.6

3 3.8

8.8 3.2

0 3.9

0 4.2

8.5 2.8

5.0 1.8

8.0 2.9

0 3.8

7.5 3.0

9.0 3.2

8.0 3.4

9.0 3.7

0 3.6

0 3.7

7.8 2.4

6.0 1.9

7.0 2.5

7.8 3.2

9.5 3.7

9.5 3.7

Po-

tas-
bonate

(HCO.)

fate

(SO.)

Railway bridge at Evadalc, Jasper County, 600 feet do

24, 1958.
21-22, 24, 1958.
, 22, L958.

Records of discharge for water year Occober 1958 to Sepcember 1959 glv

•*.3 0.0
.0

trate

(NO,)

Bo-

iB)

111''

114

117

121

119

132

1140

• 139

63

96
156

l 08
124

125

123

128

120

121

ilacedi

2.500

13 410 32

.15 4 74 36

.16 443 36

.16 903 34

.16 605 36

.16 401 37

.16 634 36

.16 545 38

.19 735 38

.19 603 38

.09 864 21

.13 1,820 29

.11 2 070 24

.13 2,000 28

.21 2,380 48

.15 1,540 35

.17 1,250 41

.17 1.150 42

.13 3,250 32

.08 3,900 20

.11 2,380 32

.16 2,670 40

.12 2,830 31

.12 1,460 36

.11 1,510 34

.12 699 38

.17 658 40

.17 495 40

.12 1,900 30

.10 954 23

.11 532 28

.13 413 32

.17 501 38

.16 349 38

.16 175 42

MiLl Creek. 15 mile

[•-Supply

So

dium

adsorp-

76 6.9

123 7.0

139 7.1

181 7.1

191 7.0

195 7.2

196 7.2

201 7.1

201 7.0

221 7.6

218 5.8

222 7.1

III 6.8

159 6.8

134 6.5

162 6.5

273 7.1

192 6 .4

218 6-5

221 7.1

164 7.1

92 6.6
144 6.2

206 6.0
162 6.4

155 6.4

137 6.3

147 6.4

205 7.3

199 6.7

147 6.5
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LOCATION.--At gaging staclon aC bridge on State Highway 34, 2.5 miles south of Ros
DRAINACE AREA. —8,162 square miles.
RECORDS AVAILABLE.--Chemical analyses: Occober 1954 co Sepcember 1959.

Water cempcracures: Occober 1954 co Sepcember 1959.
EXTREMES, 1958-59.--Dissolved solids: Maximum, 745 ppm Dec. 21-31; minimum, 174 ppm Apr. 19.

Hardness: Maximum, 197 ppm Feb. 26-28, Mar. 1-5; minimum, 104 ppm Apr. 19.
Specific conduccance: Maximum daily, 1,280 micromhos Dec. 30; minimum daily, 266 micromhos May 3.
WaCer temperatures: Maximum, 87°F July 9, 111 minimum, 34°F Dec. 23, Jan. 3.

EXTREMES, 1954-59.--Dissolved solids: Maximum, 1.800 ppm Aug. 21-31, 1956; mlnlaiux, 139 ppm Nov. -6, 1957.
Hardness: Maximum, 310 ppm Oct. U-20, 1956; minimum, 88 ppm Nov. 5-6, 1957.
Specific conductance: Maximum daily, 2,990 micromhos Oct. 13, 1956; minimum daily, 224 micromhos Nov. 6, 1957.
Wacer temperatures: Maximum, 97°F July 1, 1955; minimum, 34°F Jan. 20, 1956, Dec. 23, 1958, Jan. 3, 1959.

REMARKS.--Records of specific conductance of dolly samples available in district office at Auscln, Tex. Records of discharge for water year October 1958 to September 1959
given In Wacer-Supply Paper 1632.

TRINITY RIVER BASIN

625. TRINITY RIVER NEAR ROSSER, TEX.

r, Kaufman Councy, and 8.5 miles downs! East Fork Trinity Rtvc

ilyses, in pares pe =ar Occober 1958 Co Sepcember 1959

Dote of collection

Mean

dis

charge

(cfs)

Oct. 1-9, 11 1958 920
Oct. 10, 12-20— 720
Oct. 21-31 704

Nov. 1-10- 282

Nov. U-20 347

Nov. 21-30 361

Dec. 1-10 432

Dec. U-20 294

Doc. 21-31 284

Jan. 1-10, 1959 360
Jan. U-20 312

Jan. 21-31 299

Feb. 1-13 327

Feb. 14-15 -- 5,260
Feb. 16-25 1,192
Feb. U-Z1, Mar. 1-5™ 493
Mar. 6-9, 11-13 1,513
Mar. 10. 14-20 537

Mar. 21-31 433

Apr. 1-10 382
Apr. 11-18 433
Apr. 19 6,510
Apr. 20-30 1,278
May 1-2. 3-10- 460
May 3-4, 11-12 4,682
May 13-20 779
May 21-31 452

June 1-3 870

June 6-3 2,083

June 9-22 449

June 23-30 2.881

July 1-6, 9-11 386
July 7-8, 12-20 332
July 21-31 995

Aug. 1-2, 13 466
Aug. 3-8 472
Aug. 9-12, 14, 20-22--- 361
Aug. 15-19. 23-31 250
Sept. 1-10 294
Sept. U-20 192
Sept. 21-30 262

Weighted Average 664

Silica

(SiO:)

10

8.2

13

Calculated from determined constituents.

Includes equivalent of 5 parts per mil Ho

Col-

(C.)

Mag.

(Mg)

3.9
4.8

4.8

5.5

66 5.5

68 5.9

66 6.6

66 6.0

62 5.5

62 6.1

64 6.0

47 2.6

66 4.4

70 5.5

54 3.8

62 5.4

64 5.1

64 5.6

63 5.7

40 1.1

63 4.9

55 5.6

43 3.5

60 5.0

60 6.0

62 6.2

49 3.8

60 S.2

53 4.2

55 5.5

57 6.5

50 3.8

51 3.8

52 4.3

49 4.6

49 5.3

48 5.1

42 6.0

So

dium

(No)

I'o-

tlts-

= "

129
1,0

11;

102

146
190

11- 3

56

103
.0

106

18

62
04

.'-•

no

",

il

114

.'•

92
140

49

102

157

: 18
187

rbonace (C03).

bonate

(HCO,)

-----

184

188

195

187

204

191

238
288

: BO
202

235

188

bl36

175
190

140

172

186

189

1.5 1

no

168

15.1

120

167

187

149

145

15S

146

168
200

156

167

168

167

187

181

l i 9

202

Sul

fate

(SO.)

1C5

1 10

149

147

114

144

178

167

167

184

161
36

93
I 10

64

! ie
122

34

93
105

.'I

99
128

122

B2
•"I

137

18

78

91
107

150

162

126
136

73

93
105

90

98
!•;••.

76

B. 0

100

17
i.:

ji

64

105

37

70

I 09
! 04

: -

12 5

ride

(F)

trate

(NO,)

20

26

39

30
9.1

18

26

7.9

15

20

29
15

27

9.4

21

23

9.0

Bo.

(B)

Dissolved solids

(residue at 180°(

Parts

p.-r

)2C

426
432

585
a598

a596

537
a638

a745

667

695
a726

670

a213

375

559

312

412

S16

176
544

al74

412

508

a212

412

542

a581

a309

a517

341

440

624

306

a363

402

457
613

660

621

695

425

per

foot

.58

. J9

.80

.81

.73

.87

1.01

.56

.78

.74

.24

.56

.69

.29

.56

.74

..•'.'

.42
.70

...:.

.60

.85

.42

.55

.62

.83

.90

.;-

.95

day

t9i
328
-11

445

J60

581

:, 211

506

571

648

586

592

3,030

1,210
744

1.270

597

603

594

636

3,060

1,420

631

2,680
867

661

1,360
1,740

62 7

2,650

459

559

B22

457

512
445
414

524

122
492

C..1-

nogne-

146

15..

159

180

I 70

180

194

192
189

177

18C

184

::s

182

197

150

176

180

182

180

104

177

162

122

170

174

I90
; jo

in

150

160

lor

140

142

147

142

144

141

I30

112

4.2

4.7

6.0

4.1

5.2

.9

J..'

3.2

3.S
3.4

.8

.'.-.'

3.6

1.0

2.3

3.6

1.9

3.8

1.7

2.8

4.7

1.8

2.6

2.9

3.7

5.7

5.9

$. a
7.7

Specific

conduct-

mhos ot

2S C)

•i:

676

-.

---

960
958

849

1,050
1 ,180

1,050
1.100
1,160

1.060

351

607

873

487

i59
824

-si:

B33
557

804

367

657

871

,08
847

516

688
•if,

499

597

638
734

1,010
1,030

986

1,120

6 78

7.0

6.8

7.0

8.5

7.7

8.0
7.4

7.4

6.9

7.8

7.5

8.0

7.6

7.7

7.9

7.5

7.8

7.3

7.2

7.0
6.7

7.4

7.3
6.9

6.6

7.5

7.2

6.8
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TRINITY RIVER BASIN—Continued

546. RICHLAND CREEK NEAR FAIRFIELD, TEX.

LOCATION.—At bridge on State Farm Highway 488, 4 miles upstream from mouth, 4 miles downstream from Chambers Creek and 16 i
RECORDS AVAILABLE.--Chemical analyses: April 1956 to September 1959.
Water temperatures: April 1956 to September 1959.

EXTREMES, 1958-59.--Dissolved solids: Maximum, 4,260 ppm Feb. 4; minimum, 140 ppm June 24-27.
Hardness: Maximum, 300 ppm Feb. 4; minimum, 94 ppm June 24-27.
Specific conductance: Maximum dally, 10,100 micromhos Sepc. 25; minimum daily, 217 micromhos June 25.
Wacer temperatures: Maximum, 91 °F Aug. 3, 6; minimum, freezing point Jan. 3-4.

EXTREMES, 1956-59.—Dissolved solids: Maximum, 13,500 ppm Aug. 11-31, 1956; minimum, 131 ppm Apr. 21-30, 1957.
Hardness: Maximum, 460 ppm Occ. 18, 1956; minimum, 79 ppm Nov. 5-8, 1956.
Specific conduccance: Maximum daily, 22,000 micromhos Aug. 22, 1956; minimum daily, 157 micromhos Apr. 25, 1957.
Wacer 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 pom are residues on evaporation and for concei
constituents unless otherwise noted. Records of specific conductance of daily samples available in discricc o
stacion.

concentrations more than 1,000 ppm are
ac Auscin, Tex. No discharge records

Date of collects

Occ. 1-4, 11, 1958—
Oct. 5-10

Oct. 12-22

Oct. 23-27— -

Occ. 28-31

Nov. 1-4, 8-9, 18-20-
Nov. 5-7

Nov. 10-17

Nov. 21-25

Dec. 7-

11, 18-20
21-31
1, 9-10, 1959-

11-15,
16-17-

Feb. 1-3

Feb. 4

Feb. 5-10, 14

Feb. 11-13
Feb. 15-20

Feb. 21-28
Mar. 1-5, 7-8

Mar. 6

Mar. 9-15

Mar. 16-21

Mar. 22

Mar. 23-31

1-2-

3-5-

6-9-

10-11, 16-17
12-15, 18-22
23-24

25-30, May 1-2—
May 3, 5-7, 12 at 6pm- —
May 4, 10-U , 12 at

6:48 am, 13-15
May 8
May 9
Mav 16-18, 26-31

a Residue on ev

b Calculated fi

apot

dis-

chorge

(cfs)

12

9.6

nt of 27 parts pe
nt of 13 parts pe

ludes eq ivale it of 10

ludes eq ivalc it ol 14g In
equivale

0.01

.02

.02

.09

.03

.01

.03

.02

.04

Col-

(Ca)

76

Chemical analyses, in pares per ill ion, wacer year October 1958 to September 1959

Mag-

(Mg)

So

dium

(Na)

Po-

tas-

5.2
4.4

6.3

3.3
5.0

6.7

5.9

4.2

7.5

6.4

8.1

•4.0

6.5
6.6
9.9

6.7

7.0

3.2

7.6

3.0

5.5
4.0

3.4

3.6

(C03)
(C03)
(C03)
(C03)
(C03)
(C03)

218

114

383

174

595
142

252

Biear- Sul

bonate fate

(HCOJ (SO.)

225 48

175 56

246 50

131 59

208 57

250 84

192 91

310 61

250 85

ISO 85

297 72

296 73

277 98

248 32

292 89

189 121

c298 88

d384 --

210 89

252 108

140 58

244 79

251 78

e276 68

£216 98

g242 75

110 46

h229 76

276 -.

133 54

185 91

147 58

129 47

159 57

238 75

170 52

112 27

206 --

209 --

183 50

315
162

560

63
275

395
101

1,040

700

140

760
780

580

295
810

195

1,060

2,350
190

460

32

158

248

365

67

502

772

83
262

165
102

230
458

(F)

irate

(NO,)

5.5

7.5

3.8

5.0

6.5

5.1

9.0

4.2

7.0

7.3

2 3.2

3 3.5

3 6.0

I 4.9

6 3.0

5 5.0

5 5.7

4 3.8

3 6.3

4 4.8

Dissolved solids

per per

lion foot

804 1.09

524 .71

1,220 1.66

322 .44

749 1.02

1,000 1.36

482 .66

2,070 2.82

1,500 2.04

b521 .71

1,620 2.20

1,650 2.24

1,330 1.81

856 1.16

1 ,710 2.33
674 .92

2,130 2.90

4,260 5.79

654 .39

1,130 1.54

288 .39

626 .85

772 1.05

1,800 2.45

b661 .90

b922 1.25

b279 .38

1,130 1.54

b341 .46

769 1.05

392 .53

254 .35

296 .40

616 .84

416 .57

Iculaced from determined

ilable for this

Hardness

as CoCO.

143

210

257
214

273

254

204

268
274

281

244
274

246

266

300

221

253

151

266

266

255

257

251

135

202
161

134

167

107

214

232

194

orbon

ate

tion

ratio

3.6

11

2.0

8.0

15

4.0

4.3

9.0

1.3

3.9
6.9

2.2

9.7

2.5

5.9

Specific

conduct-

2S' C)

1 ,4i0
924

2,220
540

1,330

1,800
798

3,730
2.650

929

2,900
2,980
2,360
1,490
3,100
1,170

3,830
7,480

1,110
2,030

455
1,040

1,330
3,240

1.190

1.710

499

2.120

2,930

611

1,320
650

400

477

1,070
. 706

285

1,260
2,000

8.2
8.2

8.0

7.9

7.9
8.0
.-. 1

.-.'

8.2

8.2
8.2

6.2

8.2

8.2
7.9

8.5

8.6

8.0

8.0
7.7

8.2

8.1

8.6

8.6

8.7

8.2
8.5

7.9
7.6

8.0

7.7

7.5
8.0

7.7

7.4

7.9

7.9
7.7
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Date of collection

June 1, 3-4, 14-20, 1959
June 5, 11-13
June 6-10

June 21

June 22-23, 28-30
June 24-27

July 1-4
July 5, 7-9, 11-15
July 16-20
July 21
July 22-31, Aug. 1-2

Aug. 3-6
Aug. 7, 9-15
Aug. 16-28, 30-31
Sept. 1-5, 17-23, 25-26-
Sept. 7-15, 28-29
Sept. 30

Calculated ft

dis

charge
(cfs)

Silica

(SiO;)

Cal-

(Ca)

TRINITY RIVER BASIN — Continued

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

cal analyses, In parts per million, water year October 1958 Co September 19S9—ContInued

olved solids

Mag-

(Mg)

6.1

3.9
2.6

2.1

5.1

7.3
8.2

2.2

4.4

6.1

So

dium

(No)

taj-

IK)

261

i34

1,360

777

bonate

(HCO.)

222

170
129
179
133

102

164

201

196

136

134

196
274

323

271

159

Sul

fate

(SO.)

Chlo-

24 5

425

47

168

372

800

1,220

2.050
1,140

465

Flu

(F)

0.5

.5

Ni

trate

(NO,)

4.8

3.0

4.2

4.5

3.0

598

346

208

250

bl40

376

751
b984

b283
3 50

894

1,590
2,340

3.760
2,220

pcr

fo.it

.38

1.22

2.16

per

day

Hardness

as CaCO

240

176

123

204

132
94

186

230

218

106

178

207

256

286

224

122

so

dium

1.2

1.6

S.3

16

Specific
conduct-

1 ,000
558
325

1.260
401

239

633

1,300
1,790

459

935

1.600

2,830
4,180
6.60O
3,970

1,790

7.3

7.6

7.6

j.i

-.3

•

8.1

9.0
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TRINITY RIVER BASIN--Continued

665. 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
DRAINAGE AREA.--17,192 square miles.
RECORDS AVAILABLE.--Chemical analyses: October 1945 to November 1949, February 1950 to September 1951, April 1953 to September 1959.

Water temperatures: February 1950 to September 1951, April 1953 to January 1959.
EXTREMES, 1958-59.--Dissolved solids: Maximum, 666 ppm Sept. 7-8, 10-16; minimum, 132 ppm Apr. 12-22.

Hardness: Maximum, 187 ppm Sept. 7-8, 10-16; minimum, 66 ppm Apr. 12-22.
Specific conductance: Maximum daily, 1,520 micromhos Sept. 15; minimum dally, 194 micromhos Apr. 13.

EXTREMES, 1945-50, 1953-59.--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 Occ. 30, 1956; minimum daily, 103 micromhos Nov. 9, 1946.
Wacer temperatures (1953-58): Maximum, 98°F July 18, 27, 1953; nininura. 38"F Jan. 18, 1956.

REMARKS.--Records of specific conductance of dally samples available in district office at Austin, Tex. Records of discharge for wacer year Octo
1632.

Chemical analyses tn.part. per million, wate Occober 1958 to September 1959

Railway bridge and at mile 94.

1958 to September i959 gi in Wacer-Suppiy fipe

Dissolved solids Hardtress

os CaCO,

Date of collecti. charge

<cf.)

Occ. 1-10. 1958 4,813
Oct. U-20 1,691

Occ 21-31 1,420

Nov. 1-10 --- 961

Nov. U-20— 754

Nov. 21-30— 1.072

Dec. 1-14 1,321

Dec. 15-31 860

Jan. 1-15, 1959 1,073
Jan. 16-31 824

Feb. 1-6 2,469

Feb. 7-15, 19-20- 4,450
Feb. 16-18— 17,300

Feb. 21-28 9,192

Mar. 1-8 2,382

Mar. 9-20 --- 3,354

Mar. 21-31 1,673

Apr. 1-9 1,814
Apr. 10-11 10,530
Apr. 12-22 23,990
Apr. 23-30—- 13,800
May 1-7, 13-15 7,442
May 8-12, 16-20 16,980
May 21-31 21,250

June 1-10 5,083
June 11-17, 29-30 - 10.700
June 18-28 3,505

July 1-9 13,670
July 10-25 1.502
July 26-31 9,658

Aug. 1-5, 9-16 2,202
Aug. 6-8, 17-20, 22 1,413
Aug. 21, 23-25 -- 948
Aug. 26-31 1,545
Sepc. 1-6. 9 939
Sepc. 7-3, 10-16 752
Sepc. 17-30 516

Weighted average 4,909

a Calculated from determined c

Iron

(Fe)

Cal-

(Ca)

Mag-

56 5.2
59 5.3

53 5.0

38 5.5

55 6.3

51 6.9

55 6.8

53 7.3

56 8.0

39 3.9
46 5.5

49 6.5

51 5.7

59 8.0

29 ••..

22 ..,-

38 .8

48 5.1
32 3.0
34 3.4

43 5.1

42 3.8

48 .0
42 '.5

58 i 6
28 3.0

40 4.2

50 5.6
57 •• ..i

43 4.5

(Na)

Po-

tos-

1 J.

115

65
115

13

i •;

157

bonate

(HCO,)

134

165

143

146

140

150

89

115

SO
lit
122

129

137

147

82

64

Sul

fate

(SO.)

125 35

143 41

128 35
166 46

83 35

116 40

140 45

171 46

133 53

162 57

187 75

205 63

Chlo

ride

(CI)

98

161

178

151

177

185

114

232

203

Ni

trate

(NO,)

7.0

3.5

2.0
3.7

5.5

2.5

1.5

3.5

4.5

2.2

2.2

1.8

1.8

1.5

Parts

per

mil

lion

397
434

392

407

506

555

595

a299

511

al78

a230
344

438

366

a230

al32

a202
a294

al54

al66

286

230

308

226

372

a238

308

382

a4S3
357

435
666
614

249

per

acre-

foo!

0.36

.39

. ,j.

.33

.69

.75

Tons

per

day

3,430
1,810
1,660
1,020

829

1,460

1,980

1,170
1,610
1,320

1,990
6,140

8,310
5,710

2,210
3,970

1,650

2,530
6,540
8,550

7,530
5,910
7,060
9,520

3,930

6,640
2,910
8,340

1,510
6,210

1,830
1,460
1,240

1,490
1,100

1.350

3,300

Cal

cium,

magne-

126

161

169
152

167

163

156

165

162

172

104

142

•••:

114

138

149
150

180

90

66

110
141

128

120

140

120

168

82

118

148

166

126

152
187

carbon

ate

40 1.4

48 2.2
57 3.2
47 2 .2

54 3.3

51 2.0

38 t.O

34 1.1

43 1.8
30 .3

3.3

5.4

-4TT
681
742

673

B83
958

1.040

534

- I
315

:•'•

555

735

593

-.-•;

235

355

521
284

296

461

359

512

350

626
414

501
639

832
579
741

1,180

1,100

425

-o-

- 1

7.8

7 3

7.5

7.8

7.7

7.7

7.7

• -

7.3

7.6

7.2

7.2
7.4

7.8

6.8

7.3

7.3

7.5
7.9
7.8

7.6

7.6

.6
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TRINITY RIVER BASIN--Coneinued

671. TRINITY RIVER NEAR MOSS BLUFF, TEX.

LOCATION.--AC Devers Pumping Plane Number One, one mile wesc of Moss Bluff, Libercy Councy.
RECORDS AVAILABLE.--Chemical analyses: Shore periods during summers of 1946 Co 1949, dally records October 1949 to September 1959.
EXTREMES, 1958-59.--Dissolved solids: Maximum, 693 ppm Dec. 5-8; minimum, 143 ppm Apr. 12-20.

Hardness: Maximum, 194 ppm Sept. 17-24, 27-30; minimum, 59 ppm Apr. 12-20.
Specific conductance: Maximum dally, 1,270 micromhos Dec. 6; minimum daily, 235 micromhos Apr. 18.

EXTREMES. 1949-59.--Dissolved solids: Maximum, 3,930 ppm Aug. 26-31. 1956; minimum, 110 ppm Oct. 4-10, 1949.
Hardness: Maximum, 790 ppm Aug. 26-31, 1956; sinisua, 40 ppm Apr. 9-13, 1955.
Specific conductance: Maximum daily, 7,630 micromhos Aug. 27, 1952; minimum caily, 127 micromhos Occ. 7, 1949.

REMARKS.--Records of specific conduccance of daily samples available in discrlcc office ac AusCln, Tox. No discharge recor liable for chis sCaci

Dale of collect!,

Oct. 1-8. 27-28, 1958-
Occ. 9-16

Oct. 17-26, 29-31
Nov. 1-15

Nov. 16-30

Dec. 2-4, 9-15
Dec. 5-8 ---

Dec. 19-31

Jan. 1-14, 1959

Jan. 15-28

Jan. 29-31, Feb. I-

Feb. 2-8

Feb. 9-12, 16

Feb. 13-15, 17-28-
Mar. 1-8

Mar. 10-14, 20-24-

Mar. 15-19. 26-31-

Apr. l-ll —
Apr. 12-20-

Apr. 21-30-
M»y 1-5
May 6-8
May 9-20—
May 21-31 —

June 1-2. 4-12, 14-
June 13, 17-20

June 21-30

July 1-4 , 6
July 7, 9-13
July 15-24
July 25-30

Aug. 1-10
Aug. U-20
Aug. 21-31
Sept. 1-10
Sept. 11-16
Sepc. 17-24, 27-30-

Meon

dis

charge
(cf.)

Silica

(SiO.)

12
16
16

14

9.0

11

13

13

9.8

10

IS

Iror.

(Fe)

Calculated from determined constituents

Chemical anolys

Cal-

(Ca)

Mag-

stum

(MB)

4.2

5.3
5.1
5.4

; .0
9 o

7.9
5.0

52 6.8

50 4.9

56 6.1
24 2.2
36 3.2

40 4.1

60 6.2

32 3.3

36 3.2

40 3.5
54 5.2

50 4.5

38 3.4

56 5.0

49 4.8

28 2.4

39 4.2

46 5.0

44 4.5

46 4.8

59 6.4

So

dium

(N.)

Po-

taa-

(K)

5)

.-')

L21

173
110

133 | 5.4
149

69
li',

152

bonate

(HCO,)

114

139

169
164

164

149

172
; i.o

159

115

116
130

101

111

150

96
101

L23
: .7

142

101

152

133

72

114

133

l :<•

152
185
213

or million, water year October 1958 t

Sul

fate

(SO,)

Chlo.

ride

(CI)

I',

60

104

111

121

232
148

192

204

12 7

50

103
35

66

:;.'

65

112

50

35

42

BO
96
.:•

68
'5

24

96
60

40

74

75
74

-'•,

142
194

Fluo

ride

(F)

Irate

(NO,)

3.0

4.0

5.5
2.5

1. !
4.0

6.6

5.6

3.4

5.2

4.8

4.0

• .-

3.6

2.0

2.0

2.5
3.0

3.0
2.0

2.8
2 . 0

2.8

2.2

2.2

2.2

1.2

Bo-

IB)

September 1959

Dissolved solids

(residue at 180°C)

Ports

per

218
::••> 5

,.0.,

420
433

544

693
!••

nil

645
403

a208

374

a2 33

304

5 . .'.

430

.-.1 ..

•201

•222
a365

al80

al79

236

132

334

a 182

330
a264

a!73

300
315

520

350

a468

a605

foot

0.30

.40

.55

.57

.74

.94

Hardness

os CoCO.

137
166

166
172

161
IS',

176

186

182

133

78

127
US

127
; :..3

1- ;

164

-,,

1.3

u;

17-1

93

103

114

156
144

109
160

142

113

136

128
134

174

194

So

dium

ini.iorp

1.3
1.7

2.7

5.3

). t

2.2

2.9
1.4

1.9

1 .2

1.3

1.3

2.0

1.3
1.0

1.4

1.9

2.2
.9

1.5

2.2

2.0

2.2

2.6
3.5

4.7

Specific

conduct-

356

490

725

926

1.210
890

1,030

1,090
705

384

'.5.:

.0.'

486

72 5

S24

7 50

5 55

347

-0 5

655

933
927

390
564

574

337

532

...5~;

333

492

521

S.: i

595
827

1.060

.-.';

7.6

7.6
8.1

7.4

7.6

7 •

7.5

7.0

7.5

7.1
7.4

- :

7.2

• .

7.3

7.3

6.2

6.7

6.5
6.3

7.2

7.3

7.1

6.5
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TRINITY RIVER BASIN—Continued

6 72 . OLD RIVER NEARCOVE, TEX.

LOCATION.--At Barber Hill Pumping Plant, 5 miles norchwesc of Cove, Chambers Councy.
RECORDS AVAILABLE.--Chemical analyses: Short periods during summers of 1946 to 1949, daily records Occober 1949 Co Sepcember 1959.
EXTREMES, 1958-59.--Dissolved solids: Maximum, 585 ppm Jan. 15-28; minimum, 105 ppm Feb. 6, 15-16.

Hardness: Maximum, 187 ppm Jan. 1-14; minimum, 50 ppm Feb. 6, 15-16.
Specific conduccance: Maximum daily, 1,480 micromhos Jan. 25; minimum daily, 128 micromhos Occ. 12.

EXTREMES, 1949-59.--Dissolved solids: Maximum, 11,300 ppm Oct. 14-29, 1956; minimum, 77 ppm Apr. 29, May 1-2, 1957.
Hardness: Maximum, 2,460 ppm Occ. 14-29, 1956; minimum, 34 ppm Apr. 29, May 1-2, 1957.
Specific conduccance: Maximum daily, 18,000 micromhos Occ. 15, 17, 1956; minimum daily, 101 micromhos Apr. 29, 1957.

REMARKS.--Records of specific conductance of daily samples available in discrict office at Austin, Tex. No discharge records avail

alyse water year October 1958 to September 1959

Date of collccti.

Oct. 1-14, 1958

Oct. 15-31

Nov. 1-15

Nov. 16-30

Dec. 1-10

Dec. U-20

Dec. 21-31

Jan. 1-14, 1959

Jan. 15-28-

Jan. 29-31, Feb. 7-10-

Feb. 1-5

Feb. 6, 15-15

Feb. 11-14, 17-28
Mar. 1-7

Mar. 8-20

Mar. 21-31

Apr. 1-9
Apr. 10-15
Apr. 16-30 -
May l-ll
May 12-17
May 18-31---

June 1-14

June 15-16

June 18-23, 25-30
July 1-9, 13, 16-25
July 10-12, 14-15,

26-28 -

July 29-31

Aug. 1-4. 6-10- —
Aug. 11-17. 19-26
Aug. 27-31, Sept. 1-4-
Sepc. 5-12 ----
Sepc. 14-30

Calculated fr

dis

charge
(cfs)

13
13

13

9.4

4.2

6.6

9.6

Cal-

ICa)

Mog-

(Mg)

3.0

3.3

4.0

4.7

8.5
9.1

2.1

3.2

5.7

3.1

5.1

4.2

3.5

4.0

5.3

6.6

So

dium

(No)

51

86

112

Po-

tas-

115 | 5.6
139

24

bonate

(HCO,)

149

163

161

124

138

120

75

110

122

130

133

143

127

103

135

142

99

140

165

Sul

fate

(SO,)

179

206

trate

(NO,)

1.2

1.0

1.2

1.2

1.0

1.0

1.2

1.2

1.2

IB)

Parts

per

a!33

173

al86

a212

a275

433
530

960
585

al42

306
al05

al66

al52

233
327

370
al25

al8l

a22 7

al41

214

a209

a316

271

238

3158

226

330

al76

286

397

iduc at 180°C)

per

foot

Tons

per

day

Hardness

as CoCO

Cal-

magne-

128

164

177

187

182

136

126

128

105

137

122

159

1.9

2.9

3.7

3.7

4.5

1.3

2.6

1.0

1.4

1.3

1.6

2.1

1.3

2.1

1.5

1.1

2.0

2.6

S pec ifie
conduct-

263

327

380

495

731

393

947

1,020
274

514

187

299

275

384

549

616

218

321

402

252

345

420

432

361

250

543

290
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TRINITY RIVER BASIN—Coneinued

673. TRINITY RIVER AT ANAHUAC, TEX.

LOCATION.--At Lone Scar Pumping Plant in Anahuac, Chambers County.
RECORDS AVAILABLE.--Chemical analyses: Short periods during summers of 1946 to 1949, December 1949 to Sepcember 1959.
EXTREMIS, 1949-56.—DlssoLved solids: Maximum, 18,400 ppm Aug. 1-13, 1956; minimum ,140 ppm Apr. 12-19, 1955.

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

REMARKS.--Records of specific conductance of daily samples available in district office ac Austin, Tex. No discharge lable for this

September 1959Cheraic .1 analyses, in parts per million, water year October 1958 to S

Date of collecti.

Oct. 8, 1953
Oct. 16, 23. 29--

Nov. 6, 13
Nov. 20. 25--

Dec. 4, 11, 18---
Dec. 26, 31

Jan. 8, 1959

Jan. 15

Jan. 21

Jan. 29

Feb. 5

Feb. 12 -

Feb. 19

Feb. 26-

Mar. 5, 12. 19, 26

Apr. 1. 3, 6, 8
Apr. 10, 13. 15. 17. 20,

21, 26, 29

May 1. 4, 6, 8. 11
May 12, 15. 18-19. 22,

25, 27-28

June I, 3, 8, 9, 12, 13,
15

June 17, 19. 22. 24, 26,
29

July 1, 3, 6, 10, 13,
14, 17---

July 20, 21, 24

July 26, 29, 31

Aug. 3. 5
Aug. 7, 12, 14, 17. 19.

21, 24, 28, 31
Aug. 26
Sept. 2, 4, 7, 9, II
Sept. 14, 16, 18
Sept. 21, 25
Sept. 22 -

,i Residue in evapo

charge

(cf.)

Silica

(SiO,)

9.8

14

9.6

iron

(Fe)

Cal-

(C.)

Mag.

(Mg)

5.2

11

6.5

7.2

2.6

5.0

4.3

4.6

4.3

7.1

3.1

3.8

5.2

5.7

So

dium

(N.)

I'o-

tas-

IK.)

158

538

94

37

..'

92

107

211

560

Bicar.

bonate

(HCO,)

109

163

167

157

150

L53

160

161

152

168

100

134

107

125

126

153
79

127

103
139

176

164

126

Sul

fate

(SO.)

Chlo

ride

(CI)

115

235
150

218

890

415

,: .0

628

295

109

140

126

56

61

132

770

149

308

920

2.400

Fluo

ride

(F)

trate

(NO,)

3 2.5

3 2.5

3
3

3

2.0

2.0

.8

3 1.8

4 2.5

(B)

Dissolved solids

calculated)

Parts

per

mil

lion

a674

a485

a639

1,810

157

249

Tons

per

246 .33

a294 .40

a300 .41

429 58

201 .27

190 .26

a412 .56

a444 .60

780 1.06

,860 2.53

day

Hardness

as CaCO,

113
161

Non-

rArbon-

174 51

389 264

247 116

192 60

320 196

209 72

)5 32

116 44

64 22
108 26

150 40

112 25

131 29

122 19

156 30

88 23

63 U

136 32

302 218

138 24

200 56

377 242

830 726

adsorp

tion

r*lio

Specific

conduct.

pH

1,160 8.2
840 8.1

1,120 8.0

3,250 8.1

1,770 7.8

1.220 8.2

2,460 8.1

1.430 7.9

562 7.7

709 7.6

282

447

1.7 429 7 .5

1.7 484 7.3

2.0 482 7.6

3.3 743 7.8
1.7 354 7.5

2.3 320 7.8

3.4 707 7.8

2 .750 7.8

4.0 780 7.9

6.5 1 ,390 8.1

13 : ,330 8.1

— 7 ,690 7.9
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Date of CollectIon

July 1. 1959-

July 3
July 6-
July 10

July 13
July 14
July 17
July 20

July 21
July 24
July 26
July 29
July 31

Aug. 3
Aug. 5
Aug. 7

Aug. 10

Aug. 12
Aug. 14

Aug. 17
Aug. 19

Aug. 21
Aug. 24
Aug. 26
Aug. 28
Aug. 31

Sept. 2
Sept. 4
Sept. 7
Sept. 9

Sept. 11
Sept. 14
Sept. 16
Sept. 18

Sept. 21
Sept. 22
Sept. 25
Sept. 28

188

188

.i. i

,iii

583

963

BSI
4 35

313

307

303

324

m'.

569

722

790

815

628

1 .300
567

570

660

690

682

1 .510

1,260
I .430

4,470

8,040
5,460

2.210

trinity river BASIN—Cont Inued

674. TRINITY BAY AT MOUTH OF TRINITY RIVER NEAR ANAIRIAC , TEX.--Com Inued

at 2 5°C, and chic in pa atcr year October 1958 to September 1959--C
Station 6

100

102

104

150

1 1 I

156

157

126

312
102

122

134

12 9

181

170
265

318

1 ,320

2,550
I ,620

570

588

319

463
662

576

756

647

843

439

296

301

320

328
569

569

582

701

712

796

721

667

1,300

562

514

665
,'09

682
848

872

1,510

1,250
1,430

5,400
8,050

5,380
2,280

59
109

100
169

LOO
103

105

127

133

157

134

129

310

100

95

138

130

172

167

370

265
315

1,620
2,550

1,620
600

- 47 -

591

324

386

•61

561

518

577
• 5 7

646

845
.. •: 5

316

299

301

326

556

569

579
695

704

790

783

756

2,350

593

510

674

649

708

918

1 ,800
1,180

1,420

1,450
8,860
6,470
5,770

Chloride

103

27

32

HI

1!

84

123

100

170

104

126

131

155

152

151
632

105

127

121
140

216

178

455
248

310

320

2,820
2,000

1,750

667 116

447 46

386 31
388 37

513 72

583 90

582 85
780 125

645 99

851 169

438 67

304 48

301 57

301 58

343 64

555 97

566 102

583 105

693 126

709 131

891 179

757 143

761 153

1 .110 258

600 106

510 92

6 70 126

650 121

722 142
1 .160 267

944 186

1,850 480

1,220 260

1,420 310

8,390 2,680
9,130 2,950
7,420 2,320

5,550 1 ,680
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BRAZOS RIVER BASIN

805. DOUBLE MOUNTAIN FORK 3RAZOS RIVER NEAR ASPERMONT. TEX.

:, Stonewall CoLOCATION.--Ac gaging station at bridge on U. S. Highway 83, 8 miles downscrean rrom Mouncain Creek, and 10 miles south of Asper
DRAINAGE AREA.--7,980 square miles, approximately, of which 6,470 square miles is probably nonconcribucing.
RECORDS AVAILABLE.--Chemical analyses: Occober 1948 Co November 1951, Occober 1956 co September 1959.

Water temperatures: November 1949 to November 1951, October 1956 to September 1959.
Sediment records: November 1949 to September 1951.

EXTREMES, 1958-59.--Dissolved solids: Maximum, 4,840 ppm Aug. 1-7; minimum, 715 ppm July 1-6.
Hardness: Maximum, 2,210 ppm Mar. 16-31; minimum, 273 ppm May 11-15. 18-21.
Specific conductance: Maximum dally, 6,890 micromhos Aug. 3; minimum dally, 860 micromhos July 3.
Water temperatures: Maximum, 94°F June 18; minimum, 34°F Jan. 5, 15, Feb. 1-2.

EXTREMES, 1948-51, 1956-59.--Dissolved solids: Maximum, 6,350 ppm Feb. 23-28, 1958; minimum, 636 ppm Oct. 22-28, 1957.
Hardness: Maximum, 2.510 ppm Aug. 5, 8, 1951; minimum, 193 ppm Oct. 22-28, 1957.
Specific conductance: Maximum dally, 10,400 micromhos Feb. 25, 1958; minimum daily, 735 micromhos Oct. 24, 1957.
Water temperatures (Nov. 1949-51, 1956-59): Maximum, 96°F July 20, 1951; minimum, freezing point Jan. 4, 1950, Jan. 29, 1951

REMARKS.--Values reported for dissolved solids concentrations less than 1,000 ppm are residues on evaporation and for concentra
from determined constituents. Records of specific conductance of daily samples available in district office at Austin, Tex.
October 1958 to September 1959 given in Water-Supply Paper 1632.

, Jan. 16, 1957.

tlons more than I DOC ppm are calcula .,.!

Records of disch rge tor water '• '.:

Occ. 1-3, 12-13, 195
Oct. 4-U, 14-20

Oct. 21-31

Nov. 1-13

Nov. 14-22 ---

Nov. 23-30

Dec. 1-15

Dec. 16-31

Jan. 1-15, 1959

Jan. 16-31 ---

Feb. 1-10

Feb. U-20

Feb. 21-28—

Mar. 1-15

Mar. 16-31

Apr. 1-7
Apr. 8
Apr. 9-13
Apr. 14-30
May 1-4, 7 ---
May 5-6, 8-10
May 11-15. 13-21
May 16-17. 22
May 23-31

June 1

June 2-3, 11-12, 23,30-
June 4-10

June 13-22

June 24-29

July 1-6
July 7-9
July 10-13
July 14-22
July 23-31

Aug. 1-7
Aug. 8-12
Aug. 13-14-
Aug. 15-31
Sept. 1-16
Sept. 17-30

Weighted average

a Includes days of 1

72.4

8.27

.77

.28

54.3
14.6

1.65

.59

a .32

a .09

.20

.11

a .23

a .14

175

25.3

.63
21.4

212

135

115

3.92

.60

1,535

2,933
29.4

751
4,604

258
207

749

31.9

4.96

948

52.0

5.01

a .12

a .19

Silica

(SiO;)

Iron

(Fe)

than 0.05 cubic fe

169

405

570

640

575
55C

-.-. 5

685

5-7

.. g ]

690

720

283

442

555

232

155

105
5 55

134

110

160
282

258

415

195

485

685

Che

Mag-

(Mg)

103
:; 0

106

106

24

ilyse

So-

dium

(Na)

Po-

tas-

(K)

215

629
555

129
262

69

790
665

558 9.1
603

• '-

345

13*
i i6

96

I 7 5

406

5 53

>06

-•'•

555

27(

587

212

136
-.5 7

:-.-

...

L80
5 9.5

167
5C5

".!'•

110
257

717

5 59

5! 5

ond discharge.

parts per million, water year Occober 1958 to September 1959

bonate

(HCO.)

L06

116

80

109
126

:-:•

144

154

142

L36

.5.

122

55-

107

122

123
101

172
: 75

144

116

5 05

15r

113

110

106

103

96

111

100

105

125

Sul

fate

(SO.)

500

1,130
1.620

1,800
474

1,100

1,600
1,780

1,760
1,820

1,550
1,330

1,250
1,970
2,000

2,030

736

1,240
1,950
1,560

S53
5 55

412
1,410

706
590

1,010
374

51 5

454

'55.

700

1,170

1,600
446

565

1,340
1,930

1,910

429

930

840

805

332

1,020

1,180
950

990

960

1,020
1,050

840

940

360
242

580
530
760

28 J
228

55 j

360

870

275

145

940

172

88

218
420

200

1,160

1,530
126

338

1,120
860

810

168

ride

(F)

trate

(NO,)

1.0
4.0

1.0

1.0

1.0

2.2
2.0

1.2

3.0

.5
3.2

3.0

1.5

1.2

1.5
1.0

1.0

3.2

2.0

Bo-

(B)

Dissolved solids

1,210

3,210

3,710

3.930

1,330

3,340

4,300
4,190

4,060

4,270

3,800

3,570

3,500

4,220

4,430

4,310

1,520

2,760
4,180
3,520

1,540

966

1,260

3,480

1,540

790

3,060

947

715

1,100

1,850

1.400

3,660

4,840

953

1,460

3,800
4,200
4,100

999

loot

1.65

4.37

5.05

5.34

1.81

4.54

5.85

5.70

5.52

5.81

5.17

4.86

4.76

5.74

6.02

2.07

3.75

5.68

4.79

2.09

1.31
1.71

4.73

2.09

1.07

4.16

1.29

.97

1.50

2.52

1.90

4.98

6.58

1.30

1.99

5.17

5.71

5.58

1.36

day

237

71.7

7.71

2.97

195

132

19.2

6.67

5.04

3.23

3.28

.87

1.89

1.25

2.75

1.63

718

189

7.11

203

53:

352

391

36.8

6,380

6,260
243

1,920
8,890

766

1,030
2,830

315

64.3

2,440
205

51.4

1.36

2.10

591

Hardness

as CoCO

Cal-

nagne-

492

1,220

1,730

1,950

498

1,180

1,730
1,870
1,980
2,090

2.080
2,170

2,160
2,120
2.210

2,130
805

1,290

2,100

1,680

682
273
428

1,500

2,000
747

5 5 5

1,080
404

332

477

•3:'.

722

1,200

1,800
484

598

1,500

2,100
2,110

456

404

1,120
1,660

1.860

395
1,070

1.610
1.750
1,870

1,980

1,980
2.070

2.060
2,030
2,110

2,060
731

1,230
2,000
1 ,600

..

132
310

1,410

1,940

662

7:5 3

9 14

515

•-.:

190
736

648

1,110

1,720

406

506

1,420
2,010

2,010

363

So

dium

adsorp-

3.1

5.3

2.7

4.9

5.7

6.6

3.6

4.5

2.7

9.9

2.2

4.6

8.0

5.3

Specific

conduct-

25 C)

1,850
4,700
4,930

5,050
2,120

4,930

5,850
5,400

5,320
5,590

5,510

5,300
5,590

5.400
2,110
3,690
5,200
4,560

2,200
1,520
2.000

4,680

5,310

2,190
1,230
4,540
1,420

1,060

1,630
2,650
1,930
5,230

6,690
1,310

2,140
5,240
5,210

5.080

1,460

7.5

7.6

5.0

e. o

B. 0

7.7

7.5

7.5

7.6

7.5

7.7

J. 9

7.3

'..-

7.5
7.5

.'

7.5

7.6

7.5
7.2
7.4

7.9

1.6
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LOCATION.—Ac gagln
DRAINAGE AREA.--310

RECORDS AVAILABLE.-

Date of collecti.

May 6, 1959-
July 9
July 17
July 18
July 22

Aug. 13-
Aug . 14-
Aug. 15-
Aug. 16-

Aug. 17-
Aug. 18-
Aug. 19-
Aug. 20-

Au'J 21-

Aug. 22-
Aug. 24-
Aug. 25-
Aug. 28-

| scaclon, 300 feet upstream from co
square miles, approximately.

•Chemical analyses: May to Septembe

4.11

.58

In this tabic

Cal-

(Ca)

ity road ford, Uj miles upstr

1959.

BRAZOS RIVER BASIN—Continued

312. CROTON CREEK NEAR JAYTON, TEX.

com mouth and about 8 miles northeast of Jayton

ilyses, in parts per million, May

(Na)

4,780

500

4,180

5,490
3,240

3,100

3,610
3,790

3,920

3,940
3,950
4,260
3,270

2,070
2,270
2,920
5,490

Po-

las-
bonate

(HCO,)

Sul

fate

(SO,)

2,710

3,040
2,700

2,580

2.720

2,770
2,850

2,800
2,840
2,910
2,590

2,060
2,310
2.380

2,620
2,860

7,530
755

6,760

9,020
5,100

5,280

5,800
6,040
6,560

6,370
6,560
6,860
5,030

1,980
3,270
3,640

4,640
8,430

Fluo

ride

(F)

Ni

trate

(NO,)

jltlplied by the density, where given.

Dissolved solids

Tons

per

day

any computation

ill County.

Hardness

as CaCO.

3,230

955

2,740

2,190

2,580
2,670
3,000

2S C)

22,600
3,810

20,400

25,400

16,900

16,300

18.100

18,700

19,400

19,200

19,700
20,400

16,700

8,340

12,100

13,000

15,600

24.600

Density
at

20"C

1,006

1.009
1.004

1.004

1.005

1.005

1.006

1.005
1.006

1.006
1.004

1.001

1.002

1.003

1.008



IS3

LOCATION.--At mouch

RECORDS AVAILABLE.--

Oct. 22, 1958-
Nov. 21

Dec. 17

Jan. 21, 1959-

Feb. 19

Mar. 17

Mar. 26

Note: Value

about 20 miles nc rchwesc

Chemical a nalyses Occobe

if Aspermonc, Sconewall Co
: 1956 to March 1959.

charge
(cfs)

Silica

(SiO;)

Iron

(Fe)

Cal-

(Ca)

1,790

1,810

Mag.

1,470

1,280

dium

(Na)

90,000

89,000

88,300
35,500

90,300

BRAZOS RIVER BASIN—Concinued

813. SALT FLAT CREEK AT WEIR B NEAR ASPERMONT, TEX.

Po-

tas-
bonate

(HCO;)

ill Ion, October 1958 to March 1959

Sul

fate

(SO.)

3,050
3,180

3,200
3,280

3,130
2,870
3,010

142,000
140,000

141,000
139,000

L43,000
158,000

147,000

<F)

trate

(NO,)

ad should be multiplied by che density in any compucacion of la

per

day

Hardness

as CoCO.

Cal-

nagne-

10,300
10,100

9,670

9,950

9,710
10,500

9,780
10,500

9,750
420

406

Specific

onduct-

182,000

181,000

150,000
148,000

150.000
173 ,000
150,000

Dens i t y

20°C

L.180

1.178

1.179
1.176

1.184

1.198

1.187



U3

U9

LOCATION .--Half a mile dot.

RECORDS AVAILABLE.—Chemic

am from Salt Flat Creek, about 20 mile

ulyses: October 1956 to March 1959.

BRAZOS RIVER BASIN—Cont Inued

813.5. SALT CROTON CREEK AT WEIR C NEAR ASPERMONT, TEX.

rthwest of Aspermont, Stonewall County.

Chemical analyses, in parts per million, October 1958 to March 1959

Date of collects

Oct. 22. 1958-

Nov. 21

Dec. 17

Jan. 21, 1959-

Feb. 19

Mar. 26

Note: Value

Dis

charge
(cf.)

0.57

1.15

.64

.74

Silica

(SiO,)

Iron

(Fe)

Cal-

(Ca)

ed In pa

Mag-

(Mg)

dium

(Na)

91,100
88,100

85,200
89,600

91,600

95,300

Po-

tas-
bonate

(HCO,)

fate

(SO,)

3,270
3,440

3,440

3,520

3,390
3,010

Chlo

ride

(CI)

144,000
138,000

135,000
140,000

145,000

150,000

trate

(NO,)

Dissolved solids

(calculated)

per

foot

and should be multiplied by the density in any computation of loads

Hardness

as CaCO,

9,720
9,350

9,120

8,860

Non-

carbon-

Per-

cent

Specific
conduct-

182,000
181,000

148,000
167,000

150,000

151,000

Density

.183
1.176

.184

.191



LOCATION.—About500fe
RECORDSAVAILABLE.--Che

Dateofcollection

October9,1958-

Oct.22--

Nov.6

Nov.21

Dec.5

Dec.17

Jan.6,1959
Jan.21

Feb.4

Feb.19

Mar.11

Mar.26

Apr.7
Apr.23
May6
May19

June2-

June19

July9
July22

Aug.5
Aug.12
Aug.20
Aug.30
Sept.18

NoteValu

Dis

charge
(of.)

.66

1.03

.56

.53

.40

31.0

.75

ckCreek

r1956to

Cal.

(Ca)

1,700

1,690

ind1,000feetups
September1959.

Che

Mag-

(Mg)

So

dium

(Na>

94,200
96,300
94,600
90,200

91,800
39,700
91,300

87,700

76,900
97,700
99,000
99,800

100,000
98,800
29,500
99,000

17,800
101,000

5,190
88,300

100,000
37,300
67,300

101,000
100,000

million

BRAZOSRIVERBASIN--Continued

814.SALTCROTONCREEKATWEIRDNEARASPERMONT,TEX.

earnfromgagingstation,about20milesnorthwestofAspe

October195StoSeptember1959

bonate

(HCO,)

Sul

fate

(SO.)

3,110

2,800
3,150
3,070

3,440
3,380
3,410
3,500

3,760
2,920

2,940
2,370

3,240
2,880
2,800
2,710

1,940
2,880
1,170
3,620

2,670
3,240
3,880
2,790
2,930

149,000

152,000

148,000
141,000

144,000
141,000

143,000
139,000

121,000
154,000

157,000
159,000

158,000
155,000
46,800

156,000

27,800
160,000

8,130
140,000

160,000
60,100

107,000
160.000

160,000

iltiplledbythedensity

trate

(NO,)

Dissolved

(calculal

Parts

per

264,000

264,000

Tons

per

432

431

per

day

Hardness

asCaCO,

9,910

9,450

9,760
9,480

9,870
9,170

9,910
9,280

8,510
9,030

9,330
9,500

8,990
9,270
4,880
8,840

3,100
9,730
1,470
9,420

10,200
6,670
8,380

9,470

8,960

Per

cent
adsorp

tion

ratio
mhosat

2S'C)

184,000

185.000

134,000
132,000

183,000
150,000

150,000
149,000

160,000

152,000
152,000

152,000

152,000
149,000

84,200
148,000

59,100

155,000
21.800

153,000

149,000
100,000
134,000
150,000

157,000

1.191

1.196

1.1S9

1.181
1.175

1.151

1.196
1.201

1.203

1.201

1.198

1.057

1.199

1.033

i.203

1.009

1.178

1.202
1.074

1.134

1.203

1.204



LOCATION.--About 400 feet ups
RECORDS AVAILABLE.--Chemical

Date of collection

October 9, 195
Oct. 22

Nov. 6

Nov. 21

Dec

21-

Feb. 4 —

Feb. 19-

Mar. 11-

Mar. 26-

Apr. 7-
Apr. 23-
May 6—-
May 19 —

July 9—

July 22-

Aug. 5-
Aug. 12-
Aug. 20-
Aug. 30-
Scpt. 18

Dis

charge

(cfs)

0.17

.12

.5 :

.22

.23

.26

.20

.17

,28

.! •

.22

.18

.43
.17

.11

.10

.21
a .06

1.96

Silica

(SiO,)

a Field es

Note: Valu In this tabic

Buth, about 20 miles northwest

ctober 1956 to September 1959.

BRAZOS RIVER BASIN—ContInued

814.5. HAYSTACK CREEK NEAR ASPERMONT, TEX.

if Aspermont, Stonewall County.

lyses , in parts per million, water year October 1958 to SaptaBJ)

Cal-

(C.)

1 .660
1 ,710

(Mg)

494

506

40,300
39,900
38,600

35,200

36,400
35,300

37,400
44,900

37,500
38,200

39,500
44,300

43,500
38,500

30,900
45.500

21,600

44 ,400
5,160

41,500

58,400

39,100
38,900

48,600
44,400

Po-

taa>
Bicar

bonate

(HCO,)

Sul

fate

(SO.)

4,600
4,610
4,440
4,220

4,400
4,230

4,220
4,610

4,400
4.330
4,540

4,800

4,280

4,370
4,140
5,050

3,440
4.870
2,230

4,870

5,110
4,310
4,600
5,250

4,880

Chlo

ride

(CD

63,700
63,200

59.800

55,500

57.100
55,200
57,800

70.300

58,100
59,500

61,700
68,900

67,300
60,300
48 ,500
71,500

33.600
69,000

8,120

65,600

90,800
61,700

60,800
75,700

68,900

(F)

trate

(NO,)

Dissolved solids

(calculated)

P«r

mil-

lion

117,000
105,000

foot

1 75

154

sed in parts per million and should be aultipllcd by the density In any computation of loads

Hardness

as CaCO;

6,900

6.910
6,600

6,170

6,390
5,990
6,190
6.730

6,190
6,370

6,860

6,950

6,170
6,350
5,880
7,440

4,840
6,990
2.530

7.200

8,340
7,200

6,860
7.550

7,350

6,100
6,290

sdsorp

tion

Specific

conduct-

mhos at

25' C)

120.000

119.000

lib,000

110,000

112,000

97.000

100,000

112.000

109,000
103,000

104,000

111.000

110,000

103,000

87,200

112,000

68,200

113,000

23,600

108,000

125,000

102,000
102,000

115,000

114.000

Density
at

20'C

1.079

1.078

1.076

1.070

1.072

1.069

1.073

1 .088

1.075

1.C76

1.078

1.089

1.084

1.078

1.061

1.091

I .042
1.087

1.010

1.083

1.115

1.078

1.078

1.096

1.089
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BRAZOS RIVER BASIN—Cont inued

SALT CROTON CREEK AT MOUTH NEAR ASPERMONT. TEX.

LOCATION.--At Junction with Salt Fork Brazos River, 15 miles norchwest of Aspermont, Stonewall County.
RECORDS AVAILABLE.--Chemical analyses: December 1957 to June 1959.

Date of collection

Oct. 9, 1958-

Nov. 5

Dec. 4

Jan. 7. 1959-

Feb. 5—

Mar. 12-

Apr. 8-
May 5-
May 20-

a Field estimate

Note: Values glv

charge

(cfs)

. r.

L.08

.55

18.2

14.3

.21

Silica

(SIO,) (Fa)

in this table ore expr

Cal-

(Ca)

Caeiv.cal analyses, in parts per million. October 1958 to J

39,700
72,700

74,700
77,200

76,400
93,800

27,200
8,670

34,500

3,850

3,770

3,620
3,580

3,640
3,290

1.850

1.730
2,780

62,600

117,000

119,000
122,000

120,000

149,000

43,000

13,400

53.900

56 ,600

and should be multiplied by the

trate

(NO,)

Dissolved solids

(calculated)

any comput.iti

Hardness

as CaCO

8,880
8.840

8,330

9.570

3,520

2.220
5.290

Non-

carbon

itdsorp-

Specific

conduct-

119,000

169,000

171,000
143,000

159,000
151,000

82,700
33.000

94,300

I'M

1.078

1.147

1.149

1.154

1.152

1.191

1.053
1.016
1.06 7



Ln

00

3RAZ0S RIVER BASIN—Continued

82C SALT FORK BRAZOS RIVER NEAR ASPERMONT, TEX.

LOCATION.--At saging s
DRAINACE AREA.--4,830
RECORDS AVAILABLE.--Chemical analyses

Water temperatures: October 1943 c
EXTREMES, 1958-59. — Dissolved solids: Maxi

Hardness: Maximum, 6.200 ppm Mar. 30-31;

mile appt

Octobe

Septembi

. Highway 83, 5^ miles downstream from Salt Croton
ily, of which 2.770 square miles is probably nonco
• 1948 to September 1951, October 1956 to Septembe
ir 1951, Occober 1956 to September 1959.

99,200 ppm Mar. 30-31; minimum, 2,130 ppm Aug. 8
limum, 440 ppm Aug. 8-12.

Specific conductance: Maximum daily, 115,000 micromhos Mar. 30;
Water temperatures: Maximum, 95°F July 5; minimum, freezing poi

EXTREMES, 1948-51, 1956-59.--Dissolved solids: Maximum, 99,200 pp
Hardness: Maximum, 6,200 ppm Mar. 30-31, 1959; minimum, 372 ppm
Specific conductance: Maximum daily, 115,000 micromhos

s: Maximum, 95°F July 5, 1959; minimuwater terr.peracut

REMARKS.--Records of specific conduc
given in Hater-Supply Paper 1632.

jf daily sample av«

minimum daily, 2,870
c on Dec. 13, Feb. 6.

i Mar. 30-31, 1959; minimum, 1
May 19-23, 24 (12-10 p.m.), 1«

30, 1959; minimum daily, 1,820 mi(

lable in discricc office ac Auscir

cromhot

ek and 13.2 mile

itributing.
: 1959.

July 2

280 ppm Jun 2 4, 1957
51.

romhos une 3, 1957.

nter no iths

, Tex. Rec rd of dls

}f Aspermont, St

irii in parts per milli October 1953 Co September 1959

Date of collection

Oct. 1-4. 12-13, 1958—
Occ. 5-9

Oct. 10-11, 14-31
Nov. 1-15

Nov. 16-30 ---

Dec. 1-15—-

Dec. 16-31

Jan. 1-20, 1959—
Jan. 21-31

Feb. 1-6 -

Feb. 7-23

Mar. 1-14

Mar. 15-29

Mar. 30-31

Apr

Apr.
Apr.
Apr.
May

1-7, 9-18—

19-20 -
21-30

1-4

Kay 3-B, 11-
May 9-10, 15, 19-20
May 12-14, 16-18, 21-22
May 23-26
May 27-31

June 1-2

June 3-4. 10-11

June 5-9

Juno 12-20

June 21-22

June 23

June 24-28, July 2-7,
13-16

June 29-30, July 1
July 8-12. 17 -
July 18, 21-22—
July 19-20
July 23-31

Aug. 1-4
Aug. 5-7
Aug. 8-12
Aug. 13-14, 22-23
Aug. 15-21, 24-25
Aug. 26-31, Sept. 1-3--
Sept. 4-15
Sept. 16-30

Weighted averace

:,' io Valu

31.8

4.00

2.33

5.75

1.91

5.7S

49.0

17.0

13.0

86.6

31.4

12.1

1.70

1.78

124

4.003

1,555

51.4

79.0

1 ,740

728

353
214

237

273

12.7

1.60

.43

643

40.2

20.0

2 .29

.32

Silica

(SiO.)

534

885

1,120
1,300
1 ,140

1,250
1.290

1,270
1,340

1,380
1,360
1,410
1,440
1,570

1,400
742

510

1,310
1.190

546

339
711

1,190
1 ,090

i.150
292

132

Mag-

110

197

297
302

261

296
323

343

392

462

388
341

352

326

290

371

302

310 60

315 50
450 64

325 28
752 174

860 164

190 2 52

140 22

230 44

454 ,-:5

834 193

450 334

730 346

So

dium

(Na)

Po-

tas-

3,730
3,590

13,600
15,100
13,700

16,300

19,100
19,800 |

20,200

29,200
18,100
15,500
15,500
36,100

18,300 |
12,400

5,980
15,200
19,700

4,200
2,170
6,750

21,900
12,900

IS,400
1,540

680

1,690
1,650

5,380

7,140
11,900

609

1,220
2,410
6,170

16,100
11,600

1,540

bonate

(HCO-.)

116

156

139

140

175

176

157

143

164

100
148

89

111

134

109
112

171

123
127

118

114

119

124

123

555

99

121

159

Sul

fate

(SO,)

1.310

2,190
2,800

3,030
2,630

3,100

3,030
3,080
3,180

3,050

3,280
3 ,490
3,520
3,510

3,350
1,620
1,210
3,210
2,740
1,340

881
1.770

2,650
2,550

Chlo.

ride

(CI)

6,060
L3.700
21,700

24,200

21.900

25,900
30,300

30,800
32,200

46,400
29,000

24,700
24,900
57,400

29,600
19,800

9,500
24,200
31 ,300

6 ,'j60
3,420

10,800
35,000

20,700

29,400
2 ,430

970

373 1,030
784 2,680
730 2,600

1,120 3,100
816 1,070

1,970 8,610

2,100 11,400
2,930 13,900

362 910

64 5 1,870
1,200 3,310
2,070 9,970
3,550 25,700

2,990 19,300

Fluo

ride

(F)

Ni

trate

(NO,)

Parts

per

mil

lion

11,900

25,600
39,600
44,000
39,700

46,900

54,100
55,400

57,400

80,600

52,200
U3.500
45,900

99,200

53,100
34,300

17,400
44,300
55,300
12,900
6,960

20,300
61,200

37,700

51.900
5,130
2,380

13,400

8,870

2,330
5,500

5,470
6,760
2,990

17,000

,200
.130
,080

,020
,300

.200
,600

ny computet to

foot

16.3

35.4

35.3

61.6
55.4

78.3
31.2

9.48

28.0

9.19

4.07

23.4

49.0

2.90

5.55

10.9

26.6

66.3

51.0

6.83

per

day

.020

276

249

683

205

77.2

129

381
62.0

161

829

4,600
799

70.6

2,690
3,020

590

663

281

181

17,380

55,450

9,990
1,860

41.670

4,580
5,340

3,160
4,330
2,240

583

93.7

40.9

3,730
443

433

119

40.8

151

ill Councy,

Hardness

as CoCO,

1.780

3,020
4,020
4,490
3.920

4,340

4,550
4,580
4,960

5,340
4,990

4,920
5,040
6,200

5,060

2,620
1,740
4,610
4,160
1,770
1,130
2,470
4,490
3,960

4,220
942

565

2,080

1,280

462

1.020

992

1 ,390

926

2,590

2,820
4,000

440

755

1,470

2,870
4,990
5,360

350

Non-

:arbon

ate

1,700

2,920
3,390

4,370
3,800

4,230
4,400
4,400
4,830

5,230

4,850

4,800
4,910

6,130

4,950
2,550

1,560
4,490

4,090

1,670

1,020

2 ,380

4,400

3,320

I ,980

1.190

364

918

890

1,300
866

2,510

2,730

3,930

339

663

1,380
2,790
4,890

5,730

7 50

Per

cent

108

123

127

173

112

95
i 19

112

106

28

59

142

14

23

23

23
9.3

46

Specific
conduct-

25 C)

18,500
36.4G0

53,900
58,600
53.600

56,400

53,600

65,100

69,500

89,300
63,900

56,900

57,000

101.000

54,900
46,300
26,000
55,500
64,500
19.30C
11,000
23,400
69,300
47.S00

63,300
S, 160
3,900

19.900

32,600
13,700

3,950

3,910
8,750

10.200
4,490

23,500

29,000

*2,900
3,530
5,540

12,000
2 7,400
57,500

46,600

1.017
1.027

1.032

! .038

1.039
1.040

1.032

1.033
1.072

1.038
i.024

I .Oil

1.031

1.039
1.007

1.002

: .013

1.043

i-026

1.037

1.008

1.0G4

1.012
1.024

1.003

1.013

1.033

t.025
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BRAZOS RIVER 3ASIN—Conti

865. HUBBARD CREEK NEAR BRECKENRIDGE, TEX.

LOCATION.--At gaging station at bridge on U. S. Highway 183, 2.3 miles downstream from Big Sandy Creek, 6.8 miles northwest
Gonzales Creek, and 8 miles upstream from Clear Fork Brazos River.

DRAINAGE AREA. —1,087 square miles.
RECORDS AVAILABLE.--Chemical analyses: April 1955 Co September 1959.

Wacer cenperacures: April 1955 to Sepcember 1959.
EXTREMES, 1958-59.--Dissolved solids: Maximum, 2,420 ppm Apr. 16-30; minimum, 143 ppm July 16.

Hardness: Maximum, 1,140 ppm Apr. 16-30; minimum, 80 ppm" July 16.
Specific conductance: Maximum daily, 3,900 micromhos May 4; minimum daily, 254 micromhos July 16.

EXTREMES, 1955-59.--Dissolved solids: Maximum, 3,100 ppm June 13, 1958; minimum, 118 ppm Feb. 6-8, 1957.
Hardness: Maximum, 1,140 ppm Apr. 16-30, 1959; minimum, 72 ppm Feb. 6-8, 1957.
Specific conduccance: Maximum daily, 5,600 micromhos June 13, 1958; minimum daily, 121 micromhos Apr. 27, 1957.

REMARKS.—Records of specific conductance of daily samples available in district office at Austin, Tex. Records of discharg
given in Water-Supply Paper 1632.

eckenridge, Staphs

Chemical analyses, in parts per million, water year Occober 1958 to September 1959

Date of collection

Oct. 1-12, 1958
Oct. 13-27

Oct. 28-31, Nov. 1-16—
Nov. 17-30

Dec. 1-15

Dec. i6-31 -

Jan. 1-15, 1959

Jan. 16-31

Feb. 1-14

Feb. 15-28 ---

Mar. 1-17

Mar. 18-31

Apr. 1-15
Apr. 16-30
May 1-8
May 9-11, 22-23
May 12-21, 24-26—
May 27-31, June I

June 2-8

June 9-20

June 21-24

June 25-26

June 27-30, July 1-3—
July 4-15
July 16
July 17, Aug. 2-9
July 18-31

Aug. 1, 16-20
Aug. 10-15
Aug. 21-31
Sept. 1-30

Weighted average

dis

charge
(cfs)

1.23

a .10

1,291
45.2

5.43

7.48

229

145

243
24.0

251

16.5

55.3

1.20

11.6

7.6

5.8

5.6

Includes less tha

racion ac

i 0.05 cubic feec

IS0°C.

Cal-

(Ca)

70

124

171

25:

208

192

200

230

262

305

288

310

325

298

Mag-

(Mg)

So

dium

(Na)

tas-

(K)

146
I .'2

193

176

209

262

303
379

5.5d

381 | 5.6
389

438

117

185
81

108
142

second discharge.

Donate

(HCO,)

153

193

170

224

223

279

147

209

211

121

5=1

144

Sul

fate

(SO,)

138
319
374

370

358

366

408

490
412

514

660

702

631
17

27

100

Chlo

ride

(CI)

292

340

370

820

790

810

840

900

95

164

230

102

262

402

105 20 178

112 17 76

115 27 139

79 12 31

132 67 285

i03 22 94

155 73 170

116 36 143

152 129 202

153 125 2 78

ride

(F)

Irate

(NO,)

2.0

4.0

6.2

9.6

8.1
8.2
8.5

13

16

6.8
5.4

5.5

3.0

3.8
3.8

4.0

2.0

2.2

3.5

1.0

1.0

Dissolved solids

Ho

536

829

1,140
1,310

1,290
1,310

1,360
1,600

1,670
1,830
2,210
2,230

2,340
2,420
2,400

270

392

607

270

640

938

413

250

368

143

672

280

b677

b839

Tons

per

foot

0,73

1.13

1.55

1.78

1.75
1.78

1.85

2.18

2.27

2.49

3.01
3.03

3.18
3.29

3.26

.37

.53

.83

.37

.87
1.28

.56

.34

.50

.19

.91

.38

Tons

per

day

3.46

2.75

.31

3.36

1.49

590

12.9

580

162

164

23.8

96.9

29.9

41.8

1.73

ity, 7 mile

September 1959

Hardness

as CoCO,

236

400

583

682

704

648

713

846

820

904

1,050
1,010

1,090

1,140
1,060

140

180

284

142

304

412

186
133

5 70

80

276

139

312
352

Non-

carbon

ate

242

444

499

530

617

700

733

966

1,030

979

61

100

196

179

272

187

226

Per

cent

So

dium

adsorp

tion

ratio

3.0

3.2

3.1

2.9

3.6
3.2

3.6

4.4

5.1
5.3

5 .6

2.4

2.8

1.6
2.9

4.0

2.6

1.5

2.3
1.0

3.7

Specific

conduct-

mhos at

25- C)

1,480

1,940

2,150

2,180
2,160

2,250
2,610

2,670
3,030
3,550
3,500

3,690
3,780
3,810

538
774

1,140

544

1,200
1,680

805
464

702

254

1,220

517

894

710

1,110
1,370

8.1
8.0

7.8

7.9

7.9

7.9

7.6

7.9

7.5

7.3

7.1

7.1

7.9

7.7

7.5

7.7

7.1

7.6

7.6

7.5
7.6
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BRAZOS RIVER BASIN—ConCin

31. SALT CREEK AT OLNEY. TEX.

LOCATION.--Ac gaging scacion at bridge on State Highway 199, 0.5 mile east of Olney, Young County.
DRAINACE AREA.--9.6 square miles.
RECORDS AVAILABLE.--Chemical analyses: April 1958 to September 1959.
EXTREMES, 1958-59.--Dissolved solids: Maximum, 3,670 ppm Apr. 23-26; minimum, 101 ppm Sept. 3.
Hardness: Maximum, 962 ppm June 27-30, July 1-8; minimum, 69 ppm Sept. 3.
Specific conduccance: Maximum daily, 7,980 micromhos Apr. 26; minimum daily, 182 mtcromhos Sepc. 3.

EXTREMES, April 1958 - Sepcember 1959.--Dissolved solids: Maximum, 19,300 ppm July 4-5, 1958; minimum, 101 ppm Sepc. 3, 1959.
Hardness: Maximum, 4,040 ppm July 4-5, 1958; minimum, 69 ppm Sept. 3, 1959.
Specific conductance: Maximum dalLy, 30,400 micromhos July 5, 1958; minimum dally, 182 micromhos Sept. 3, 1959.

REMARKS.--Records of specific conductance of daily samples available In district office at Austin, Tex. Records of discharge fot
September L959 given in Water-Supply Paper 1632.

Occober 1958 to

Date of collection

Oct. 1-7, 1958
Oct. 9-10, 18, 26, 29 —
Oct. II, 19-24
Oct. 12-17

Oct. 27-28, 30-31,

Nov. 1-4

Nov. 6, 14-27
Nov. 28-30, Dec. 3-6—

Dec. 1-2

Dec. 7-12, 15-16

Dec. 14, 17-22

Dec. 29-31 , Jan. 1-2,
1959

Jan. 7-15

Jan. 16-17. 19-20
Jan. 18. 21-31

Feb. 1. 4-8, 10-14
Feb. 17-18 —

Feb. 15-16, 20
Mir. 28-30

Apr. 1-3 -
Apr. 4
Apr. 8-15. 19
Apr. 17-18
Apr. 23-26
May 5, 8 --
May 6-7
May 9
May 10-14
May 15-20
May 22. 25-26, June 2-3
May 23. 27-31

June 1, 4-5
June 6-20

June 21. 26

June 22-25

June 27-30, July 1-8—
July 9-16
July 17-18
July 19-22--- -

Aug. 30-31 . Sept. 1-2 —
Sept. 3—
Sept. 4-12
Sept. 24-30 ---

Weighted average

a Includes days of 1
b Residue on evapor;

c Represents 100 pet

dis

charge
(cfs)

a2.42

a .23

1.35

20.6

a .02

a .02

a .22

20.0

0

a .46

c0.36

5.6
4.8

6.4

6.4

.:.:

4.6

3.9

3.6

2.8

6.L

2.5

1.8

2.3
5.3

2.1

6.3

6.4

6.0

3.9

6.4

6.7

6.5
7.4

4.5

6.6
6.S

7.8

7.2

13
5.5

5.0

5.8
9.0

8.8

6.0

9.8
7.2

alyses, In parts per milllc

Mag-

(Mg)

3.5

7.3

19

4.5

6.7

taa-

(K)

218
228

132

>81

943

116

36

149

320

256

I !••••

I !3
344

138

."•5

110 24 717

77 16 440

194 56 1,140
42 4.0 31

37 6.4 135

163 39 770

50 11 275

132 30 682
30 3.7 38

25 4.8 89

142 36 931

138 34 765

80 16 22 7

33 6.0 59

280 64 901

120 28 479 |
104 36 521

76 10 349

163

486

nd discharge.

No flow on many days

bonate

(HCO,)

107
104

108

120

85

154

121

102

136

48

51
85
55

130

105

56

82

74

102

117

82
100

112

72

fate

(SO,)

10

6.2

5.4

3.0

10

30

7.6

34

2.6

1:1.5

430
210

120

1,240
1,790

202

230

625

156

528
224

L89
590

262

140

1,030
1.310

790

2,190
50

221

1,530

482

1,310

56

120

1,710
L.470

475
102

2,010
960

1,030

655

1,120

year October 1958 to September 1959

tratc

(NO,)

1.0

1.2

1.5

1.8

6.5

2.0

3.0

1.5

1.5

3.5

2.0

3.0

1.0

1.8

11

3.0

2.0

2.0

2.5

6.0

3.0

4.5

2.5

3.0

6.0

2.5

Dissolved solids

(calculated)

Parts

per

mil

lion

740

798

b484

189

2,080

3,050
b447

•j 5 5 7

b527

1,110

195

b374

941

b530

b468

1,2 70
6611

345

635

2,230

1 ,400
1,670

208

472

2,590

886

2,220
b210

b339

2,910

2,470

873

263

3,330
1,680

1,760

1,140

1,940
101

b558

1 ,500

463

per

foot

1.01

1.09

.66

.39

2.83

4.15

.27

.51
1.28

.72

.64

1.73

.83

.47

3.03
1.90

4.99

.28

.64

3.52

1.20

3.02

.29

.46

3.96

3.36

1.19

.36

4.53

2.28

2.39

1.55

2.64

.14

.76
2.04

0.63

day

0.02

.04

,02

.66

5.79

1.38

1.15

5.45

Hardness

as CaCO.

Cal-

oagne-

174

208

106

101

564

600

124

111

275

96
95

2 74

145

131
.5.5

148
125

174

420

373

258
714

121

119

502

484

266

107

962

414

408

230

348

69
103

236

13
206

380

331

534

103
392

..;•...

441

198

25
916

331

354

177

So-

dium

adsorp-

7.2

6.8
5.6

3.1

4.7

7.7

5.7

3.2

19
1.2

1 .440

I .560
"-!

3.970
5.600

833

2.160

:•>:

690

1 ,850
965

855
2.430

1.090

1.230

3,290
4,150
2,650

6,670
404

931

4,810
1,770

4.190

368

605

5,230
4,570

1,720

513

6,090
3.. 170

3,340
2,210

3,620

182

1.020

2,810

390

l.i
7.5

7.7

7.5

7.0

7.3

7.6

7.6

7.0

7.7

7.3
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BRAZOS RIVER BASIN—Continued

882. SALT CREEK NEAR NEWCASTLE, TEX.

LOCATION.--At 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 Newcas
upstream from Salt Creek Reservoir Dam.

DRAINAGE AREA. —57.9 square miles.
RECORDS AVAILABLE.--Chemical analyses: April 1958 to September 1959.
EXTREMES, 1958-59.--Dissolved solids: Maximum, 2,170 ppm Apr. 14-16; minimum, 51 ppm July 18-19.

Hardness: Maximum, 661 ppm Apr. 14-16; minimum, 22 ppm July 18-19.
Specific conduccance: Maximum dally, 3,940 micromhos Apr. 14; minimum daily, 72 micromhos July 19.

EXTREMES, April 1958 to September 1959.--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 dally, 11,000 micromhos June 24, 1958; minimum daily, 72 micromhos July 19, 1959.

REMARKS.--Records of specific conduccance of daily samples available in district office at Austin, Tex. Records of discharge for water year Occober 1958
Wacer-Supply Paper 1632.

Date of collection

Oct. l-ll, 195S — -
Oct. 12

Oct. 13-31

Nov. 1-15 -

Nov. 15-30

Dec. 1-13

Dec. 14-31

Jan. 1-4, 9-15, 1959
Jan. 5-6

Jan. 7-8

Jan. 16-31

Feb. 1-10

Feb. U-20

Feb. 21-28 -

Mar. 1-4, 7-13-
Mar. 5-6, 14-15
Mar. 16-31

Apr. 1-10, 18
Apr. 11-13
Apr. 14-15
Apr. 17
Apr. 19-25 -
Apr. 26-30
May 1-8

May 9-11
May 12-16
May 17-31

June 1-21

June 22, 27-28
June 23-24

June 25-26, 29-30
July 1-6, 8-9
July 7-
July 10, 16—-
July 11-15, 17. 22-23—
July 18-19
July 20-2i, 24-31

Aug. 1-10
Aug. 11-22
Aug. 23-30
Aug. 31. Sept. I —
Sepc. 2-4
Sepc. 5-12
Sept. 13-30

•IcUhted average

ch*rge
(cfs)

J37.7

3.38

a .17

30.1

156

13.9

al.78

2.90
al.75
al.94

170

3.36

•0

aO

a34.3

a3.72

Silica

(SiO;)

7.4

5.6

4.0

6.3

4.1

6.0
5.2

4.1

7.0

4.0

4.7

8.9

9.5

11

6.2

3 . 5

8.3

15

11
14

.

Cal-

(Ca)

5 5

152

(Mg)

23 27

18 3.0

48 6.4

64 13

52 12

13 3.1

42 7.4

32 5.7

36 7.5

20 5.0

46 9.5
34 7.0

5.4 2.1

22 4.3

33 6.3

37 6.8

48 8.3

7.5 3.5
14 3.4

29 5.0

38 6.8

ilyses, in parts per million,

(N.)

tas-

(K)

135
-52

195
555

219

225
266

232 9.3

427

159

274

283
287

335
216
384

116

294

391

boruite

(HCO:)

82
142

120

cl90

131
132

156

5 55

106

63

100

59

62
: 5 5

139

5'5

43

82

103

38

7.6

5.5

7.6

12

9.6

;.-

6.2

7.4

7.6

Chlo

ride

(CI)

270

720

-•55

440

440

7.0 3

5 38

340

615

552

552

588
56.3

458
820

133

194

1,240

36

222

600
aoc

38
555

320

310

520

65

229

114

Includes day s of ess char 0. 35

Re idue vaporado n at 180 "C.

In ludes equivalenc o t 12 par ts

jhlc feec per nd discharge

3f carbonate (CO-,) .

ride

(F)

.3

.3

.4

Irate

(NO.)

1.5

5.7

: .5

2.0

1.0

1.0

i.i

2.2

2.0
7.0

4.5

3.0

5.2
2.5

3.0

27

3.2

5.7

1.5

2.0

: .5

.. i

2.2

1.8

3.8

2.8

1.8

3.2

2.8

2.5

4.0

18

4.1

5..

2.6
1.9

3.2

Ho-

(B)

September 1959

Dissolv

554

1,270
752

b874

b834

847

1,020

92 7

1,650
64 L

1,150

1,030

1,030
1,100
1,200

861
1,430

300

432

2,170

486

1,110

1,470
137

472

661

508

103
-15

249

309

193
470

276

51

151

b244

5290

381

75

113

211

b291

205

root

0.75

1.73

1.02

1.19
1.20

1.15

1.39

1.26
2.24

.87

1.56

1.40

1.40

1.50

1.63
1.17
1.94

2.95

.66

1.51
2.00

.19

.64

. 5-0

.83
.14

.57

.34

.42

.26

.33

.39

.52

.15

.29

.40

0.28

per

cUjr

13.9

4.31

.30

8.37

176

9.34

1.49

1.51

2.22

1.45
23.4

1.37

10.5

2.12

cle, Young Councy. and abouc 8.5 miles

Sepcember 1959 giv

199

396

241

235

236

258

320

302

531

220
397

315

295
352

328

291
423

120

170

174

330

418

57

154

2153

136

103

121

71

154
114

108

120

154

93

123

Non-

carbon

ate

102

"5-

164

160

192

204
204

375

148
260

208
187
224

239
204

358

264

370

So
dium

adsorp-

5.5
6.2

6.2

6.1

6.5

5.8

8.1
4.7

6.3

6.7

7.2

6.7

- . 5

3.2

9.6

1.6

3.8
7 .0

8.3

1.6
4.1

5.:

5.7.

1.3

5.5

2.7

2.2

4.1

5. •

.5
1.3

1.7

2.1

2.7

1.0

1.3

1.8
2.2

Specific
conduct-

25 C)

1.100

2.470
1.480
1.580
1,570

1.680

1,980
1,320
3,090
1,290
2,220

2,010
2.010
2,150
2,330
1.700
2.710

598

860
3,940

193

962

2.110

2,810

262

942

1,320

1.220

190

- 797

482

578

336

889

520

72

277

408

495
707

126

197

394

517

pH

7.9

7.9

7.6

7.5

5. 1

8.6

8.2

8.0
7.6

7.9

8.1

6.9

7.8

7.5

7.4

7.0

6.6

7.1

6.6

7.3

7.2

6.9

6.6

7.2

7.5

7.4

7.5

7.3
7.0

6.7

7.6

7.3

7.9
7.4

7.6
7.4
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BRAZOS RIVER 3ASIN—Cont In

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

LOCATION.--Immediately below Possum Kingdom Dam, 2.6 mil
near Palo Pinto.

DRAINAGE AREA.—22.550 square miles
RECORDS AVAILABLE.--Chemical analys

Water temperatures: October 1949

upscrcam from Loving Creek, 11.3 mil

Is probablyapproximately, of which 9,240 square mil
: January 1942 to September 1959.
o Sepcember 1955.

uthwese of Graford, Palo Pinto County, and 20 miles upstt

ibutlng.

EXTREMES, 1958-59.--Dissolve
Hardness: Maximum, 425 pp
Specific conductance: Maxim

EXTREMES, 1942-59. —Dissolved

Hardness: Maximum, 828 ppm
Specific conductance: Maxim
Water cemperatureo (1949-55)

REMARKS.--Records of s

to September 1959 gl

Date of collects

Oct. 1-31, 1958
Nov. 1-30

Dec. 1-31

Jan. 1-31, 1959

Feb. 1-28

Mar. 1-31

Apr. 1-30
May 1-31

June 1-30

July 1-31

Aug. 1-31---
Sept. 1-30—

Weighted average

Mean

dis

charge
(cfs)

658

152

L96

217

77.7

232

1 ,060
2,080

Silica

(SiO,)

8.6

9.0

solids: Maximum, 1,3B ppm Sept. 1-30; minimum, 996 ppm Mar. 1-31.
Sept. i-30; minimum, 328 ppm Dec. 1-31.
um dally, 2,350 micromhos Sepc. 29; minimum daily, 1,730 micromhos
solids: Maximum, 2,640 ppm Jan. 1-31, 1956; minimum, 331 ppm Apr
Jan. 1-31, 1956; minimum, 135 ppm Apr. 26-30, May 1-10, 1957.
um dally, 5,720 micromhos Jan. 7, 1956; minimum dally, 494 micromhos May 4, 1957.

Maximum, 76"F Sept. 27-30, 1950; minimum, 45°F on several days In February 1951.
ciflc conductance of dally samp loo available in district office at Austin, Tex. Records of discharge for gaging station near Palo Pinto for
n In Water-Supply Paper 1632. Mo appreciable inflow between dam and gaging scacion except during periods of heavy local rains.

26-30, May 1-10, 1957.

Cal-

(Ca)

122

I I 0

" 02
103

104

104

105

104

Mag-

(Mg)

ical analyses, in parts per million.

So

dium

(Na)

Po-

tas-

5 7.,

249

238

2 -''2

229

240

277

292
32 7

bonate

(HCO,)

'. I'.'

118

119

119

124

L26

128

125

Sul-

fate

(SO.)

234

•1]

191

197

198

195

195
503

21 5
256

264

294

Chlo-

ride

(CI)

455

392

382

382

382

392
330

392

438

465

515

October 1958 Co September 1959

Fluo

ride

(F)

Ni

trate

(NO,)

1.5

1.0

1.2

1.8

Dissolved s.

(calculatt

1 ,180

1.060

1,010

1,000

1,000
996

1,020
1,010

I ,050
1 ,180

1,240

1,370

per

foot

1.60

1.44

1.37

1.36

1.36

1.35

1.39

1.37

1.43
1.60

per

day

2,100
1,010

534

586

5 55

183

214

633

3,010
6,630

753

769

532

525

5 5 5

338

338

344

330

356

385

402

425

Non-

carbor.

2 55

234

241

244

246

5 55

255

282

year October 1958

idsorp-

tion

5.5

5.4

5.5
5.7

6.3
6.9

Specific

mhos at

25 C)

2,040

1 .900

1./70
1.770

1 ,780

1,730

1 ,780
1 .790

1 ,840
1 ,990

2.120

2,310



BRAZOS RIVER BASIN—Co

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

LOCATION.--Ian

Hill County.
DRAINAGE AREA.--26,170 squar
RECORDS AVAILABLE.--Chemical

Wacer ceaperatures: Occob
EXTREMES, 1958-59.--Dissolve

ly below Whitney Dam, 4.0 on Creek, 3.4 mile upstr

niles, approximately, of which 9,240 square miles is probably noncon
lalyses: October 1947 co May 1948, Occober 1948 to September 1959.
1947 to May 1948, October 1948 to September 1959.
solids: Maximum, 947 ppm Feb. 1-28; minimum, 845 ppm Aug. 1-31.

Hardness: Maximum, 328 ppm Apr. 1-30; minimum, 283 ppm Aug. 1-31.
Specific conductance: Maximum daily, 1,690micromhos May 9; minimum daily, 1,290micromhos July 26.
Wacer cemperacures: Maximum, 88°F June 17; minimum, 39°F Jan. 4, 21.

EXTREMES, 1947-59.--Dissolved solids: Maximum, i,560 ppm Oct. 1-10, 1948; minimum, 183 ppm June U-20, 1952.
Hardness: Maximum, 542 ppm Oct. 1-10, 1948; minimum, 96 ppm June U-20, 1952.
Specific conduccance: Maximum daily, 2,660 micromhos Occ. 1, 1948; minimum daily, 203 micromhos May 23, 1952.
Wacer cemperacures: Maximum, 92°F July 21, 28-29, 1957; minimum, freezing point Jan 28-29, 1948,

REMARKS.--Records of specific conduccance of daily samples available in district office at Austin, Tex. Records
Paper 1632. No appreciable inflow between dam and gaging station except during periods of heavy local rains.

gaging scaci Whitney, and 7.4 mile uthwest of Whitney,

if discharge for water year October 1958 to Sepcember 1959

Date of collectio

Occ. 1-31, 1958

Nov. 1-30

Dec. 1-31

Jan. 1-31, 1959

Feb. 1-28-

Mar. 1-31-

Apr. 1-30-
May 1-31 —

June 1-30 -

July 1-31

Aug. 1-31—
Sepc. 1-30-

Weighted average-

dis-

charge

(cfs)

553 U

530 11

596 11

612 11

614 8.4

633 7.4

615 11

557 11

711 11

625 11

Cal-

(Ca)

cal analyses, In parts

(Na)

Po-

tas-

I '::

199

191

181

177

192

bonato

(HCO.)

136

133

134

L -0

141

: -i!

134

137

132

Sul

fate

(SO,)

166

173

176

178

135

174

I 7'5

152

138

160

318

318

555

55 5

322

555

318

310

305

290

290

308

1958 to September 1959

trate

(NO,)

1.2

1.0

1.0

1.0

2.2

1.2

•.-.: 5

913

947

a896

a898

946

909
850

845

863

Tens

per

1.20

1.26

1.26

1.24

1.29

1.22

1.22

1.29

1.24

1.16

1.15

1.17

i'.cr

day

1,280
1,430

1,380
1,310

1.520

1.480

1,490
1,620

1,510

3,570

1,620

1,460

Hardness

as CaCO,

316

5.CC

300
314

555

321

525

322

312

284

283

292

Non-

carbon

ate

255

211

170

184

Per

cent

5.1

4.7

4.6

4.6

4.7

4.7

1,550

1,540

1.570

1.560

1,560

1.570

1,600

1,560

l ,500

1,400

1,400
1,450

8.2

8.2

7.2

7.2

7.6

7.5



BRAZOS RIVER BASIN—Continued

1110. NAVASOTA RIVER NEAR BRYAN, TEX.

LOCATION.--At gaging station at bridge on U. S. Highway 190, 2.5 miles upstream from Shepherd Creek, and 17 miles northeast of Bryan, Brazos County.
DRA1NACE AREA.--1,439 square miles.
RECORDS AVAILABLE.--Chemical analyses: October 1958 to September 1959.

Wacer temperatures: October 1958 to September 1959.
EXTREMES, 1958-59.--Dissolved solids: Maximum, 928 ppm Sept. 20-25; minimum, 72 ppm Feb. 15.

Hardness: Maximum, 226 ppm Sept. 20-25; minimum, 27 ppm Feb. 15.
Specific conduccance: Maximum daily, 2.370 micromhos Sepc. 22; minimum daily, 114 micromhos Feb. 15.
Water temperatures: Maximum, 89 °F Aug. 4; minimum, 38°F Jan. 4-5.

REMARKS.--Records of specific conductance of dally samples available In district office at Austin, Tex. Records of discharge for wacer year Occober 1958 co September 1959 giv
Paper 1632.

in Water-Supply

Oct.

Oct.

Oct.

1-10, 1958—

U-20-

21-31

1-16

17

18-30
1-7 — -

8-17 -

18-31

Feb.

Feb.

Feb.

Mar.

Mar.

Apr.

Apr.

Apr.

"'.

"•'

:u-.

Hay

June

June

June

lunc

1-10, 1959--

U-20

21-31

1-13

14. 16-18

15

19-20-

21-28-

1-7, 10-U •
8-9, 12-16
17-31 -

1-7

8-10. 12-17

11. 18-21--

22-30

1-8

9-13, 19-23 —

14-18-
24-31---

1-6

7-17

18-25
26-30---

July 1-7
July 8-20
July 21-24, 28-30--
July 25-27. 31
Aug. 1-10-
Aug. 11-23-
Aug. 24-31—

Sepc. 1-10--
Sept. 11-19
Sept. 20-25-
Sept. 26-30-

Weighted

vapor.it lo

Mean

dis

charge

(cfs)

311

91.1

428

53.2

459

85.3

217

95.0

62.2

; 59
59.6

40.5

95.1

2.241

3,400

3,825
1,134

210

258

61.0

65.6

2,524

3.212
954

104

791

3.548
2.20L

592

757

122

3,508

1 ,669
45.0

88.0

240

198

15.7

12.5

43.4

23.4

17.8
40.4

,."..

Silica

(SiO,)

8.2

13

Iron

(Fe)

Cal-

(Ca)

Mag-

(Mg)

10 6.4

16 3-5

29 6.7

17 3.1

2/ 7.2

26 6.5

45 9.5

16 4.1

I . - 1.5

22 5.2

38 9.0

21 4.6

28 5.7

34 9.0

23 5.9

12 3.2

13 3.6

27 6.0

22 4.3

40 8.7

46 9.6

52 12

46 7.5

46 9.5

So

dium

(N.)

Pe

tes-

5 06

134

106

80
263

101

in parts per mi 11 ion. wacer year October 1933 to September 1959

bonate

(HCO.)

109

102

114

120
99

107

103

Sul

fate

(SO.)

110

101

38

77

26
= 5

107
150

5 3

14

134

302

282

150

195
2--i

172

55 5.

212

315

342

211

167

137

480

165

trale

(NO,)

; .i

.5

l ,(i

1.2

1 ,0

.;. 2

1.2

1.2

.5

1.5

1.5

I .0
1.0

l ,0
2.0

1.2

2.0
1.2

1.2
1 .(i

.8

.2
2.0

i ,8
: ,8

0.8
.8

3.8

Bo-

(B)

Dissolved solids

(calculated)

Parts

per

mil-

a299

a319

144

a282

125
5 i.'

5 56

a4l6

a3l5

258

108

166

72

101
619

655

:••-•

503

505

135
224

281

334

231

111

120

284

184

a336
155

L89
a346
a406

520
a712

a766

a5l8

!•'. I

329

928
372

.'5 6

0.41

.43

JL31

per

day

251

78.5

166

40.5
155
53.4

132

107

52.9

III

49.6

38.7

97.1

1 ,000

661

3,110
1,900

360

272

82.8

89.1

920

1,940
724

274

493

1,060

713
454

3 76

111

1,470

852

42.0

96.5
337

381

32.5

17.5

53.6
19.9

44.6

Hardness

as CaCO,

7)

101

..',

! 00

J 5
97

•

152
I 14

1 5 5

140

! SO

57

I ••'.

IS 4

50

155

82
• '

52

71

: 16
154
! ."•

L46

154

126

128
': 02

srbon

ate

120

23
35

11

56

5 8

10

12

Per-

cent

So

dium

adsorp-

1 "

5 .3

1.2

1 .:.

2 .7

2.2

2 '<

.' .6

2.1

l.l

4.0

3.9

3.4

I .7

2.9

2.5

1.5
1.5

2.6
I .8

2.3
2.1

2.0
2.3

2.7

4.0

6.8

7.2

5.2

Specihc

mhos at

25' C)

410

388

52 3

441

5 •

616

677

5-03

114

570

1,200

1.190

718

•5 5

108

5 5 3

422

516

•i I 1

•39

-:•:

223

• 75

'5 7

323

•-.

'•SO

974

1.220

1,310
905

786

626

1 .760

709

414

7.2
7.1

7.7

7.1

7.4



LOCATION.--At gaging sta

DRAINAGE AREA.--44,020 s
RECORDS AVAILABLE.--Chen

Wacer Cemperacures:

EXTREMES, 1958-59.--Diss
Hardness: Maximum, 2

Specific conduccance:

cemperacu

REMARKS.--Records

Paper 1632.
.f spe

Date of collection

Oct. 1-9, 1958
Oct. 10-14, 21-25 -
Oct. 15-20, 26-31
Nov. 1-10

Nov. U-20

Nov. 21-30-

Dec. 1-10

Dec. U-20

Dec. 21-31

Jan. 1-10, 195
Jan. U-20

Jan. 21-31

Feb. 1-10 ---

Feb. U-20, 28
Feb. 21-27---

Mar. 1-10

Mar. U-20

Mar. 21-31

Apr. 1-7—
Apr. 8-10—
Apr. 11-22-
Apr. 23-30-
May 1-11—
May 12-18—
May 19-31 —

June 1-7, 13-16
June 8-12, 17-20

June 21-28-
June 29-30, July 1-10-
July 11-16
July 17-31

Aug
Aug. 4-5
Aug. U-20
Aug. 21-31
Sept. 1-10
Sept. U-20
Sept. 21-30 —

Weighted average

1-3, 6-10

ion aC bridge on U. S. Highway 59 in Richmond, Fo
uare miles, approximately, of which 9,240 square miles i
cal analyses: October 1945 to September 1959.
Dvember 1950 to September 1959.
Ived solids: Maximum, 718 ppm Apr. 1-7; minimum, 171 ppi
8 ppm Apr. 1-7; minimum, 100 ppm Oct. 1-9.
Maximum daily, 1,230 micromhos Dec. 25, Apr. 4; minimum

Wacer cemperacures: Maximum, 86°F on several days during suncner monchs; minim
EXTREMES, 1945-59. --Dissolved solids: Maximum, 1,400 ppm Sepc. 1-10, 1951; mini

Hardness: Maximum, 446 ppm Sept. 1-10, 1948; minimum, 74 ppm Jan. 13-14, 18-2
Specific conductance: Maximum daily, 2,540 micromhos Sepc. 4, L951; minimum dally, 187 mi
Wacer cemperacures (1950-59): Maximum, 91°F Aug. 5, 1951; minimum, 39°F Jan. 4, 1959.

BRAZOS RIVER BASIN—Continu

1140. BRAZOS RIVER AT RICHMOND, TEX.

wnstream from Texas and New Ord County, 925 f
Is probably non

Apr. 11-22.

itributing.

daily, 235 micromhos Occ. 1, Aor.
m, 39°F Jan. 4.
um, 133 ppm Aug. 27-31, 1947.
I, 1950.

s Aug. 31, 1947.

Railroad brl

ce of daily sample Jilable district offi it Austi Tex Rec af discharge for :tober 1958 to September 1959 gi

Mean

dis

charge
(cfs)

7,501
2,593
2,799
2,365
2,181
2,018

1,870

1,692
1,544
1,635
1,437

1,185

2,236

7,725
7,893
3,235
2,087
1,298

1,320
5,350

26,950

10,530

3,238
10,780
11,330

6,208
6,191
2,730
7,395
3,470

2,643

3,
4,905
1,431

1,419

1,683
1,310

932

-'-.,

Iron

(Fe)

Cal-

(Ca)

33

Mag.

(Mg)

8.2
4.7

4.6

5.2

8.4

6.4

104

107

Po-

tas-

4.8

4.5

bonate

(HCO,)

101

145
160

158

168
158

185

191

196

215
.35

214

158

127

99

131

158

182

4.8 129

4.3 118

4.0 Ul

4.0 110

4.4 130

4.6 166

4.3 127

5.8 129

5.2 162

3.4 155

4.1 147

5.3 181

5.0 189

4.8 175
4.4 173

4.5 208

Sul

fate

(SO.)

106

100

117

99
5 07

111

.7—.-be.-. 5J55

73
160

110
114

150

192

149

158

166

40

170
158

168

198

116

Ni

trate

(NO,)

1.5
1.0

2.5

2.0

99 -- 1.0

52 — 3.0

84 -- 2.0

166
-

1.5

151 „ .5

62 -- 1.5

196 -- .5

146 -- .2

162 — .8

122 -- .8

•27 — .5

Bo-

IB)

Dissolved solids

(residue at lSO'C)

Parts

per

a201

330

578

679

636

546

350

a221

a509

a542
641

718

al71

a220

a324

a279

a200

217

322

436

276

628

524

a549

0.27

.45

.77

.S5

.63

.62

p.-r

day

4,070

2,310
4,250
2,570

2,730
2,470

3,110
2,640
2,830

2,670
2,420
2,030

3,300
7,300
4,710
4,450
3,050
2,250

2,560

7,240
12,440
6,250

2,830
8,120
6,390

3,640

5,380
3,210

5,510
3,150
4,100

5,110
3,950
2,430
2,010

2,490
1,590
1,260

3,880

Hardness

as CoCO,

100

162
240

188

213
200

266

256
283

268

258

276

230
158

112
198

233

263

288

200

106

112

154

139

112

108

154

202

142

151

241

214

152

252

Non-

:arbon-

108
58

114

100

122

100

54

104

114

134

83

'-•

46
108

104

77

Caicui ed from dete

in Water-Supply

adsorp
tion

ratio

1.6
2.7

1.9

3.0

2.6

1.6

1.0

Specific

conduct-

mhos at

2S- C)

671

782

754

1,050

982

1.160
988

1.000

! ,050

941
594

379

919

965

1 ,030

1,160

752

298

395

585

514

PH

8.0

8.0

7.7

7.6

8.0

8-0

8.0

7.9

341 7.5

532 7.2

716 7.4

468 7.3

566 7.3

963 7.3

939

775

850

7.2

7.3
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I

Date of collectii

Oct. 9. 1958-

Nov. 12

Dec. 10

Jan. 9, 1959-
Feb. 11

Mar. 11

Apr. 8
May 13
June 10

July 15
Aug. U
Sept. 9

Apr. 21, 1959

Mar. 12, 1959

Apr. 21, 1959

Mar. 30, 1959

May 16. 1959-

charge

(cfs)

BRAZOS RIVER BASIN--Continued

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

alyses, In parts pe nil lion, water year October 1958 to September 1959—Cont inued

Cal.

(Ca)

So

dium

(Na)

Po-

131-

Chlo

ride

(a)

Dissolved solids

(calculaced)
Silica

(SiO,) (Fe)
bonate

(HCO,)

LAKE GRAHAM NEAR GRAHAM

trate

(NO,)

Parts

per

mil

lion

5.2 58 11 93 141 13 186 0.2 0.5 436 0.59

3.8 62 12 92 148 14 190 .2 .5 448 .61

2.5 63 12 93 153 14 190 .2 .0 450 .61

2.4 63 14 99 156 15 202 .4 .0 473 .64

2.2 64 12 101 158 15 200 .3 .0 472 .64

1.2 66 12 107 162 15 211 .3 .2 493 .67

1.2 15 106 167 17 215 .2 .8 504 .69

1.6 68 15 114 160 16 235 .2 .0 529 .72

2.0 64 15 114 139 15 240 .3 .0 518 .70

2.9 58 13 100 126 14 21C .4 .8 461 .63

2.8 54 12 92 124 11 192 .3 .2 42 5 .58

2.8 56 12 95 126 11 198 .3 .5 b480 .65

BARTON CREEK NEAR US HIGHWAY 80 NEAR GORDON

1,100

LAKE LEON NEAR EASTLAND

48 6.6 46 0.2 0.1 b236 0.32

991. LEON RIVER NEAR DE LEON

358 0.2 0.2 862 1.17

BELT0N RESERVOIR NEAR BELTON

5.8 0.03 55 11 184 30 7 0.4 1.0 b289 0.39

SAN GABRIEL RIVER AT STATE HIGHWAY 29 NEAR GEORGETOWN

203 28 25 0.2 U b 276 0.38

Tons

per

day

Hardness

as CaCO.

190 74

204 82

206 81
214 86

209 80

214 81

228 92

231 100

221 107

198 94

184 82

51

." 3S9

;• 906
9 92!

0 93-

5 9 54
u '. .000

-I 1 .030

• 1.C70

1 957

1 842
»54

50 4.3 I,"30

28 0.9 415

47 3.6 1,580

212 46 12 0.4 , 451

1100 . YECUA CREEK NEAR SOMERVILLE

Mar 20. 1959 31 19 108 30 101 no 2 72 168 0.5 0.0 b803 1.09 393 303 36 2.2 1.200 7 .6

NAVASOTA RIVER AT STATE HIGHWAY 90 NEAR NAVASOTA

Mar. 20. 1959- 140 0.5 2.0 b435 0.59 146 62 57 3.2 737

vaporatlon at 180°C.
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COLORADO RIVER BASIN

1195. COLORADO RIVER NEAR IRA, TEX.

LOCATION.--At gaging staclon at bridge on State Highway 350, 3 3/4 miles downstream from Bluff Creek, 4 miles upstream from Wlllo
and at mile 825.

DRAINAGE AREA.--3,617 square miles, approximately, of which 2,590 square miles is probably noncontrlbuting.
RECORDS AVAILABLE.--Chemical analyses: November 1958 to September 1959.

Water temperatures: November 1958 to September 1959.
EXTREMES, 1958-59.--Dissolved solids: Maximum, 39,100 ppm Mar. 14-25; minimum, 255 ppm June 4-6.

Hardness: Maximum, 3,830 ppm Mar. 14-25; minimum, 102 ppm June 4-6.
Specific conductance: Maximum daily, 55,500 micromhos Mar. 25; minimum daily, 450 micromhos June 5.
Wotcr temperatures: Maximum, 88"F Apr. 25, May 17, June 28-29; minimum, freezing point Dec. 14.

REMARKS.--Records of specific conductance of dally samples available In district office at Austin, Tex. Record
Water-Supply Paper 1632.

Creek, 4.5 mile outhwest of It County,

of discharge fc October 1958 to Septe-ni.^r 1959 git en

Date of collection

Nov. 1-6, 1958

Nov. 7-13, 25-30
Nov. 14-24

Dec. 1-15

Dec. 16-31

Jan. 1-15. 1959 — -

Jan. 16-31 -
Feb. 1-14

Feb. 15-28

Mar. 1-13—

Mar. 14-25

Mar. 26-31

Apr. 1-5
Apr. 6-18
Apr. 19-30

May 1-4. 18-23
May 5-9-— ---
May 10-17

June 1-3. 7

June 4-6-

June 8-11

June 12-15 -

June 20-26

June 27-30

July 1-4, 15-16, 18-19-
July 5-14 --
July 17
July 20-28
Aug. 17-20, 31
Sept. 1-6. 10-12. 30—

Weighted average

Includes days

Represents 98

if le

Chemical analyses, in parts per million, November 1958 to September 1959

dis

charge
(cfs)

0.25

.42
2.35

.30

. 19

.-•

.39

.46

.33

.18

3.53

.26
1.52

a .L2

al.12

11.0
a .44

57.2

75.7

1.05

a .10

9.49

2.48

8.31
.74

80.0

a .78
5.84

.94

Silica

(SiO,)

1.2

3.6

1.9
2.2

I. I

5.2

3.7

2.7

2.3

'••'

3.4

4.4

3.3

1.8

>.:

3.7

10

L2
U

7.8

11.3

7.9
.-;...

18

7.2

12

Iron

(Fe)
(Ca)

465

514
3S7

533

568

59;

619

530
669

659
688
,7.7,

72-5

523

168

2/S

54

3-

16 S

269

122
;>)••

145

279
3C

55-

K5

Mag-

(Mg)

i 12

L69

128

186
20}

226

226

231
5 -1

J 53

239

290
1 1,0

300

216
59

515,

4.1

53

••-

103

So

dium

(Na)

tas-

(K.)

6,220

6,490
4,450
7,210
7,380

8,110
8,440

8,650
9,160

10,600
13.500

8,270
9,080 |

5,560
9,800

7,100
1,850
3,870

321

53

1,960

3,260

1,100
2,360

1.520
3,330

300

3,190
3.180

Bicar

bonate

(HCOJ

93
105

5 57.

161

159

144

137

129

127

114

LOO

5 5"

93

90

198

13:

K

87
5 5 5

Sul-

fate

(SO.)

1,400
1,410

L.U0
1,550

1,580

1,770
1 ,860
1,940

2,110

2,470
3,020
2,220
2,410
1.510
2,340

1.560

480

989
90

27

416
701

267
...:.

J74
715

•:•

"5,

75 j

0.05 ruble

mofj Cor wi

fei't per second discharge,

tor ycor October 1958 to Septembe 1959. No flc

Chlo-

i ide

(CI)

9,830
10,300

7,050
11,400

11.700

12,800

13,300
13,600
14.400

16,700

21,200
12.900
14,200

8,660

15,500

11.200

2,900
6,110

"02

69

3.100
5,200

1.780

3,760

2,420
5,350

452

5,120
5,100

13,400

any days

Fluo-

.-:.5.

I F I

Ni

trate

(NO,)

Dissolved solids

mil

lion

18.100

18,900
13,200
21,000

21,500

23,600

24,500
25.100
26,700

30,900
39,100
74,400
26,700
16,400
28.700

20,700
5,510

11,300
1.040

255

5.760

9,580

3,360
7,000

4,560
9,830

978

9,460

9.420

Tons

per

foot

24.9

26.0

18.1

28.9

29.6

32.6

33.9

34.7

36.9

42.9

54.6

33.7

37.0

22.5

39.8

28.5

7.49

15.5

.35

7.83

13.1

4.57

9.55

6.20

13.4

1.33

12.9

12.9

Tons

per

12 a

21.4

83.3

17.0

22.6

24.9

25.8

31.2

27.4

19.2
19.0

233

18.7

67.3
9.30

62.6

164

13.4

161

52.1
16.3

2.59

86.1

46.9

102

19.6

211

19.9

149

Hardness

as OiCO,

Cal-

inagne-

1 ,870

1,980

1,490
2,140
2.260

2,400

2,470
2,520
2,700

3,120
3,830
2,630
2,910

1.770
3,040

2,190
662

1,210
180

1C2

637

1 ,040

469

51 ;

560

1,130
170

1,100
1,090
2,360

592

carbon

ate

1,790

1.890
1,410
2,020
2,110

2,250
2,340
2.390
2,580

3,010
3,730

2,520
2,820

1,690
2,980

2,130
574

1,130

106

13

966

3 M
7 5'

488

1,060

80

1,030
1,030
2.330

510

Per-

cenl

So

dium

adsorp

tion

ratio

10
2.3

22

)6

28
4.3

10

Specific

conduct-

mhos at

25' C)

2 7,500
28.500

20,600

31,100

32,100

33,400
35,000
35,500

37,400

41,600
49,900
33.900

36,800

24,300
39.200

29,200
9,260

17,600

1.910
46 7

9.400
14,900

5,770
11,300

7.710
15,400

1,790
14,800

15.000

34,100

pH

7 )

7 ,7

7.1

7.1

7.5

t i
0.5

6.8



COLORADO RIVER BASIN—Cont Inued

1210. COLORADO RIVER AT COLORADO CITY, TEX.

LOCATION.--At gaging station at Colorado City, Mitchell County, 3,517 feet upstream from bridg
upstream from Lone Wolf Creek, and at mile 796.

DRAINAGE AREA.—4,082 square miles, approximately, of which 2,590 square miles is probably no
RECORDS AVAILABLE.—Chemical analyses: May 1946 Co Sepcember 1954, November 1956 co Septembe

Water temperatures: November 1952 to September 1954, November 1956 to September 1959.

U. S. Highway 80, 4,100 feet upstc

contributing.
1959.

EXTREMES, 1958-59.--Dissolved solids: Maximum

Hardness: Maximum, 2,560 ppm Apr. 1-7; minii
Specific conductance: Maximum dally, 30,500
Water temperatures: Maximum, 93°F June 19;

EXTREMES, 1946-54, 1956-59 . — Dissolved solids:
Hardness: Max

Specific condm

19,000 ppm Apr. 1-7; minim
um, 110 ppm July 2-3, 13-14.
micromhos May I; minimum daily, 605 nicromho
inimum, freezing point Dec. 30-31, Jan. 4.
Maximum, 32,800 ppm Apr. 1-10, 1952; minimui

4,500 ppm Aug. 9-12. 1946; minimum; 65 ppm Sept. 15-20, 1949.
: Maximum dally, 45,800 micromhos Apr. 1-10, 1952; minimum daily, 245 micromhos May 14, 1957

385 ppm July 2-3, 13-14.

July 2.

175 ppm Oct. 26, 1947.

Water temperacu

REMARKS.—Records of speci
Water-Supply Paper 1632.

(1956-59):
l lc

Maximum, 93°F July 30, 1957, Aug. 19, 1958, Ju
nductance of daily samples available in distric

19, 1959; minimum, fr

office at Austin, Tex.
Ung point

of discharge fc
al days during Dec

Date of collects

Occ. 1-5, 1958

Oct. 6-20— --

Occ. 21-31-

Nov. 1-20

Nov. 21-30-

Dec. 1-15

Dec. 16-31

Jan. 1-15, 1959
Jan. 16-31

Feb. 1-13 -

Feb. 14-26

Feb. 27-28, Mar. 1-3
Mar. 4-14 ---

Mar. 15-25—

Mar. 26-31

Apr. 1-7
Apr. 8-20
Apr. 21-30
May 1-4
May 5-11
May 12-23
May 24-31

June 1-3, 9-11
June 4

June 5-6. 3, 26-27—

June 7, 24-25

June 12-19

June 20-23, 28-30—
July 1,4-5
July 2-3, 13-14
July 6-12
July 15, 17-20
July 16, 21-31

Aug. 1-10
Aug. 11-31
Sept. 1-29
Sept. 30

Weighted erage

charge

(ef.)

5.42
3.54

2.25

3.01

1.53

1.01

1.20

1.73

1.97

1.81

2.48

3.50

1.01
a .11

a6.53

2.81

7.55

a .55

a3.68

32.4

3.IS

a .05

149

1,590
85.0

197

2.41

13.4

1:5

450

19.1

93.6

4.06

a .01

a .24

•1.03

Includes days of les

Silica

(SiO;)

2.3
2.1

4.1

3.5

4.4

4.0
2.7

4.0

4.4

3.6

4.9

5.2

5.0
4.1

11

6.3

9.2

".. 0

9.6

9.3

•1.5

Rec

Chemical analyses, in parts per million, water year Occober 1958 Co Sepcember 1959

Cal.

(Ca)

92

153

242
294

361

40 7

466

496
4 70

461

486

407

515 [
574 '
432 i

598

417

505

515

162

251

.5 5

111

70

3o

112

SI.

210

252

42i
140

Mag-

5>

104

: •

1 35

17 5

175
'. B8

L84

195

165
188
246

179

260
161

L9(

213

61

L04

29

5.0
14

4.9

61
31

17

5.0

3 5

84

145

42

So

dium

(Na)

Po-

tas-

397

1,610
2,640
3,120
3,320

4,470
4.780

5,180
4,950

4,840
5,260
4,040
5,620
6,15 0
4,200

6,330 |
4,360
5,660
5,530

1,650
2,910

764

116

358

154

1,750

954

457

99

1,060

2,170
2,640

4,300
1,030

641

feec per second discharge.

bonate

(HCO0

138

137

131

131

133

115

101

110

117

112

S3

72

104

104

1 5 .•

87

Sid-

fate

(SO.)

367

610

735

896

1,090

1,170

1,250

1,250

1,290

1.420

1,110
1,490
1,700
1,280

1,680
1,250
1,550

1,550
497

793

430

237

116

244

94

278

1,420
2,580

4,240
5,030

6,220

7,200

7,740
8,370
8.020

7,790
8,420
6,530
8,960

9,890
6,750

10,100

6,950
9,010
8,860

2.580
4,610
6,850

1,220

170

968
225

2,840
1,540

730
144

1,500

530

1,690

3,500

4,220
6,970
1,700

1,010

Fluo

ride

(F)

trate

(NO,)

2.5

.4

3.0

1 .5

5.5

2.2

1.0

1.2

1.5

Parts

per

mil

lion

2,700

4,810
7,860
9,330

11,500

13,400
14,400

15,500
14,900

14,600
15,800
12,300
16,800
18,600

12,900

19,000
13,200
17,000

16,700
5,000
8,710

2,390

437

1,180

548

5,320
2,920

1,460

385

2,900
1,080

3,220

6,540
7,920

13.000

3,250

2jfilP_

Tons

per

acre-

foot

3.67

6.54

10.7

12.7

15.7

18.4

19.7

21.3

20.5

20.0

17.7

26.2

18.1

23.4

22.9

5.30

11.9

3.25

.59
1.60

.75

7.24

3.97

1.99

.52
3.94

1.47

4.38

10.8

17.8
4.42

Railway bridge, 1.6

and January.

195S Co Sepc •mber 1959 given In

per

day

47.3

47.7

75.8

47.5

36.5

46.7

72.4

79.3

71.4

106

116

45.8

5.52

227

144

269

25.2

175

437

74.1

961

,880
271

291

34.6

106
591

468
155

273

35.3

Hardness

as CaCO.

596
946

1,160

1,480

1,660
1.860

1,960
1,950

1,910
2,010
1,690

2,060
2,440
1,810

2,560
1,700

2,070
2,160

655
1,050

1,550

368

120

227

130

708
404

244

110

415

176

(24

836

974

1,650

522

310

Non-

carbon

ate

1,070
1,390

1,560

1,750
1,340
1,340

1,800
1,910
1,600
1,960

2,350
1,720

2,490
1,630
2,010

2,090

576

993

1,480

131

38

640

346
160

26

326

105

363

794

928

1,600
460

226

adsorp

tion

ratio

17

4.6

10

29
21

13
4.1

20

mhos at

25' C)

4,900
8,340

13,100

15,200

18,500

21.000

22,400

23,600
23.100

22,200
23.800

19,200

25.200
2 7.600

19,700

2 7,300
20.000
24,800
24,300

8,360
13,900

19,300

4,190

793
2,140

1,000
8,860

5.100
2.580

687
5.040

1,980
5.510

10,400

12,300
19,500

5.620

3,300

:-.H

7.7

7.3

7.6

7.5

7.7

7.5

7.2

6.9

6.9

7.5
6.7

6.5

7.3

7.4

7.0

6.9
7.7

7.5

7.1

7.6

7.0

6.9

6.6

6.6

7.5
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Date of collectii

July I, 4-8, 10, 14,
20-22, 1959 -

July 2, 12
July 3. 23-25
July 9, 11
July 13, 17-19
July 15-16
July 26-3L, Aug. 1-2 —-
Aug. 18-20, 27-28

Sepc. 30

Weighted

Mean

dis-

charge

(cfs)

22.2 11
164 10

21.4 6.6

41.0 9.4

467 7.3

48.0 11

1.61 7.0

al.34 5.7

f Repr

days of Less than
on evaporation at L
ts 91 percent of ru

1.05 cubic Co

Cal-

(Ca)

159

138

253

Chemic.

Mag-

(Mg>

325

200

Occober 19

COLORADO RIVER BASIN—Cor.tInued

1238- BEALS CREEK NEAR WESTBROOK , TEX.--Com

So

dium

(Na)

ta*.

(K)

555
141

69

1,260

850

2,090

er million, November 1958

bonate

(KCO,)

142

100

Sul

fate

(SO.)

246

22

546

81
62

1.170

812

2,030

20

Chlo

ride

(CI)

465
37

950

218

100

2,240

1,470
3,520

ride

(F)

:harge.

i8 to Septembe 1959. No tie

Ni

trate

(NO,)

2.0

1.2

1.8

Bo-

(B)

1,190
L80

2,370
e577

e348

5,230
3.540

8,440

184

1.62

.24

3.22

.78

.47

7.11

4.81

11.6

P«r

day

79.7

137

63.9

439
678

15.4

30.5

45.2

Hardness

as CoCO,

84

818

169

137

1,730
1,170
2,640

113

Non-

:arbon-

1.530
1.070

!,540

adsorp

tion

ratio

6.4

1.5
8.4

4.7

2.6

13

11

18

Specific
conduct-

2,050
317

3,970

1,010

602
3,060

5,600
12,400

7.3

7.6



COLORADO RIVER BASIN—Cont inued

LOCATION.--At gaging station

DRAINAGE AREA.--15,479 square
RECORDS AVAILABLE.--Chemical

Water temperatures: Octobe

C bridge on county road, 5.4 mile
Mies, approximately, of which 11,600 squ
lalyses: October 1956 to September 1959.

1956 to September 1959.

1239. C0L0RAIX) RIVER NEAR SILVER, TEX.

thwcit of Silver, Coke County, 11 miles upstream from Pecan Creek, 16.4 mile
miles is probably noncontributing.

EXTREMES, 1958-59.--Dissolved solids: Maximum, 12,800 ppm Apr. 21-30; minimum, 314 ppm Jun
Hardness: Maximum, 2.330 ppm Apr. 21-30; minimum, 128 ppm July 2-4.
Specific conductance: Maximum daily, 20.300 micromhos May I; minimum daily, 394 micromho
Water temperatures: Maximum, 88°F June 15; minimum, freezing point Dec. 15, Feb. 1-3. 5.

EXTREMES. 1956-59.—Dissolved solids: Maximum, 12.800 ppm Apr. 21-30 1959; minimum, 180 ppm Jun
Hardness: Maximum, 2,330 ppm Apr. 21-30. 1959; minimum. 93 ppm Apr. 29-30. 1957.
Specific conduccance: Moximura daily. 20.300 micromhos May I, 1959; minimum daily, 202 micromhos June 2. 1957.
Water temperatures: Moxlmum, 88°F May 24. Juno 8, 1958, June 15. 1959; minimum, freezing point Dec. 15, 1958. Feb. 1-3. 5, 1959.

REMARKS.--Values reported for dissolved solids concentrations less than 1,000 ppm arc residues on evaporation and for concentrations more than 1,000 ppm
unless otherwise noted. Records of specific conduccance of dally samples available In district office at Austin, Tex. During periods of change In sea
are subject to wide variations, and sampling at times has not defined properly the chemical quality at this station. Records of discharge for water ye
Water-Supply Paper 1632.

• ilya

July 2.

1-4. 1957.

ill! iter Occober 1958 Co Sepcember 1959

rthwest of Robert Le

e calculated f

, the concentc
October 1958

Mag-
Silica Iron ne-

(SiO.) (Fe)
(C.)

(Mg)

9.8 74 16

9.4 130 29

6.0 80 18

10 46 12

5.0 138 36

3.8 192 49

2.7 200 68

3.1 2 72 97

5.6 322 86

5.0 348 79

4.6 395 82

8.2 390 93

6.1 420 98

7.0 435 99

5.6 445 102

7.0 455 109

7.2 489 133

7.9 557 150

7.0 646 172

7.0 513 169

6.8 591 207

6.6 369 122

9.4 108 28

6.6 152 56

5.6 218 77

7.2 309 116

14 49 11

16 108 26

20 74 16

14 52 11

12 82 21

12 132 37

13 64 17

Dissolved solids Hardness

as CaCO,

Date of collectio

Oct. 1-7. 1958
Occ. 8-12--

Oct. 13-14, 17-21

Oct. 15-16--

Oct. 22-31, Nov. 1-10—

Nov. U-20
Nov. 21-30--

Dec. 1-10

Dec. U-20

Dec. 21-31

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

Jan. 21-31 —

Feb. 1-10

Feb. U-20

Feb. 21-28

Mar. 1-10

Kir. U-20

Mar. 21-31. Apr. 1-6—

Apr. 7-20
Apr. 21-30
May 1-4, 6-10
May 5. 16 •
May U-15, 17-20
May 21-27
May 28-31, June 1-2

June 3 (12 p.in.-12 m.)-
June 3 (12 m.-12 p.m.).

4 (12 p.m.-4 p.m.) —
June 4 (4 p.m.-12 p.m.)
June 5-7

June 8-15

June 16-23, 25
June 24. 26-30

a Includes days of les
b Calculated from detc

Mean

dis

charge

(cfs)

15.0

7.74

30.4

21.5

7.85

7.01
4.24

2.00

1.52

: ,84
1.64

1.86

2.05

2.38

1.98

2.15

2.36

.40
a .14

2.78
.64

33.3

18.5
13.7

1.00

0

118

557

3,2 70
694

(N.)

Po-

taa-

(K)

183
1,3/

1 5

547

1,12

7 7.5

1.090

1.260

1.130

1.210 |
1.230
1.400

1,490

1,590
2.030

2.300
2,870

3.640 I

2,660

3.900

2.270

468

952

1,270
1.940

-'

591

284
126

423

695

248

bonate

(HCO.)

101

103

101

97

119

122

129

136

1 5,i

1 72

108

142

150

136

123

113

I 1 5

10..

82

105

89

107

137

i 9 I

129
108

10')

119

SuL

fate

(SO.)

169

346

7 0.-.

101,

195
560

590

8 52

936

1,070
1,080

1,140

1,210

1,190

1,930

1,960

1,830

1.870

1.550

1 ,760

1,030

247

457

686

993

43

582

980

430

255

830

940

1,240

1,730

1,980

1.800

I ,950

2,000

2,260

2,380

2,580

2.750

3,290

4,430

5,860

4.310

6.310

3,690

760

1,500

2,010

3,090

70

5 5 5 930

138 400

82 180

191 652

335 1,100
146 365

(F)

trate

(NO,)

2.0

1.5

2.3

8 . 0

I .8

5.2

2.8

3.0

6.3

Bo-

(B)

Parts

per

lion

1 ,290
2,180
1,090

620

2,010

2,420
2,940

4,110

4.660

4,380

4,810
4,850
5,390

5.700

5,980
7,340

8,240

9,900

12,300

9,250

12.800
7,540
1,660

3,180

4,310
6,500

ill •

1,970

1,030
544

1.440

2,370

950

1.75

2.96

1.48

.84

2.73

3.29

4.00

5.59

6.34

5.96
6.54

6.60

7.33

7.75

8.13

9.98

11.2
13.5

16.7

12.6

17.5

10.3

2.26

4.32

5.86

8.87

.43

2.68

1.40

.74

1.96

3.22

1.29

p«r

day

52.2

45.6

89.5

36.0

42.6

45.8

33.7

22.2

19.1

21.8

21.3
24.4

29.8

36.6

32.0

42.6

52.5

10.7

4.65

69.4

22.1
678

82.9

118

11.6

I DO

2.960

9,090

1.020

218
7.40

277

2 50
444

274

164

680

1.080

1,160

1.190
1,320

1,360
1,450

1,490

1,530
1,580
1,770

2.010

2.320

1.980
2.330

1,420
384

610

860

1,250

I-.-,

376

.' 50

291

18 2

2 10

1 >9

190

673

966

1,040

1 .060
1,180

1,2 70

1.330

1.370
1.420

1,480
1.670

1.910
2.230

1.910

2,260
1,340

312

522
789

1,180

40

264

»2
•,-

202

392

132

and at mile 743.

m determined const!

ions of dissolved c

September 1959 giv

Per

cent

13

14

7.1

Specific
conduct-

mhos at

25' C)

2.330

3.770

1,910
1,060

3.390

3.930
4.840

6,580
7,450

6.990

7,520
7.550

8,320

8,630

9,280

9,640

11,200
14,300

18.000

14.000
18.200

11,500

2,890

5,350
6,980

10.200

•-.5

3,440
1,810

958

2,550
3,990

1,640

pH

8.0

- '

" 9

: -

8.0

7.3

7.5

7.5

- -

5 5

7.9

7.6

7.6



00

July 1, 2 (12 a.-
12 p.m.), 5-9, 1959—

July 2 (12 p.m.-12 m.).
3-4

Julv 10-11. 16-17,

26-27

July 12. 13 (12 p-=.-
9 a.m.), 18 (12 m.-
12 p.m.). 19 (12 p.m.-
10 a.m.). 23-24

July 13 (9 a.=--l2
p.a.), 14. 25

July 15. 28-31
July 18 (12 p.a.-12 m.)
July 19 (10 a.m.-

12 p.m.), 20-22

Aug. 1-7
Aug. 8-17
Aug. 18-31
Sept. 1-9
Sepc. 10
Sepc. 11-14
Sepc. 15-30

7 . • • • . .; r ;^;--

a Includes days of 1
b Calculated from de

275
35.0

742

I 1;

19
a 04

0

29 o

-

: 01

COLORADO RIVER BASIN--Continued

1239. COLORADO RIVER NEAR SILVER. TEX.—Contt

million, water year October 1938 to September 1939—Continued

Po-

tas-Silica

(SiO;)

Iron

(Fe)
(C.)

Mag.

(Mg)

So

dium

(Na)

ubic feet pe

34

-5-

182 56 829

288 79 1.400

418 99 2,090
518 130 2,590

• •- 9.5 70
154 31 2 54
224 51 500

bonate

(HCO,)

120

113

128

Sul

fate

(SO.)

Chlo

ride

(CI)

53(1

110

•528

122 72 201

130 2 76 810

128 70 130

114 86 266

125 500 1,320

116 782 2,250
101 1,180 3,320

98 1,500 4,130

Fluo-

rido

(F)

Ni

trate

(NO,)

1.5

3.8

3.5

..o

2.0
• 5

) . 0

4.0

Dissolved solids

Parts

per

mil

lion

1.260

350

1.470

571

1,830

b435

683

2,970
4.870
7.170

8,930
b370

1.310

.2.2 7.0

1,2 70

.78

2.49

.59

.93

4.04

6.62

9.75

12.2

.50

1- "--

3.09

1 .73

per

day

424

173

8.90

5.13

.77

29.0
2.41

.06

Hardness

as CoCO.

342

128

378

170

-5 i

160

: 7-

684

1,040
1.450

1.830

159

512

768

)04

244

36

582

5 -5

.370

.750
54

452

718

So

dium

adsorp

tion

ratio

7.8

3.0

8.8

•• •

4.5

11

3.2

5.8

Specific

conduct-

mhos at

25' C)

2.190

623

2.380

4,790
7,550

10.700

13.600
649

2.100

3.120



>^1

COLORADO RIVER BASIN—Conci

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 Riv
DRAINAGE AREA.--30,600 square miles, approximately, of which 11,900 square miles is probably noncor
RECORDS AVAILABLE.--Chemical analyses: September 1947 to Sepcember 1959.

Wacer cemperacures: Sepcember 1947 Co Sepcember 1959.

r, 9.2 miles ease of Sun Saba, San Saba Councy, and ac mile 474.
rlbucing.

Sedln rd3: December 1950

EXTREMES, 1958-59.—Dissolved
Hardness: Maximum, 344 ppm
Specific conduccance: Maxli
Wacer temperatures: Maxlmui

EXTREMES, 1947-59.—Dissolved
Hardness: Maximum, 522 ppm
Specific conductance: Maxil
Water temperatures: Maximui

REMARKS.--Records of specific
given in Water-Supply Paper

September 1959.
solids: Maximum, 818 ppm May 21-23, 30-31; mil
May 21-23, 30-31; minimum, 114 ppm Sept. 29-30
turn dally, 2,010 micromhos July 17; minimum daily, 262
I, 90°F July 4, Aug. 4, 30; minimum. 35°F Dec. 15.
solids: Maximum, 1,530 ppm Oct. 15-19, 1947; minimum
Oct. 15-19, 1947; minimum, 71 ppm Juno 25-30, 1949.
lum dally, 3,420 micromhos Sept. 20, 1947; minimum dally, 161 micromhos Sept. 11. 1952.
i, 98'F Aug. 3, 1956; minimum, freezing point Jan. 29, 1948, Jan. 30. 1951.
conduccance of dally samples available in dlscrict office at Austl
1632.

220 ppm Sept. 29-30.

miiho-, JO.

102 ppm Sept. 23-25, 1955.

discharge for sr year October 1958 co September 1959

Che:: tlyses, in parts per millio ater year October 1958 to September 1959

Dale of collect!-

Oct. 1-2. 1958
Occ. 3-10

Oct. U-20

Oct. 21-31

Nov. 1-10

Nov. U-20

Nov. 21-30

Dec. 1-15 -

Occ. 16-31

Jan. l-ll , 1959
Jan. 12-20

Jan. 21-31

Feb. 1-10

Feb. U-20---

Feb. 21-28

Mar. 1-10

Har. U-20

Mar. 21-31

Apr. 1-10
Apr. U-20
Apr. 21-30
Key l-ll
May 12-20
May 21-23. 30-31
May 24-29

June 1-3. 10-12

June 4

June 5-9

June 13-24

June 25-30, July 1-2—-
July 3-9
July 10-19
July 20-31

Aug. 1-10
Aug. U-20—
Aug. 21-31 —
Sept. 1-10—
Sept. 11-20-
Scpt. 21-28-
Sept. 29-30-

Wclghted a

charge
(cf.)

931
'"'.

180

17.5

5 i

I 19

177

177

161

I •. 5

150

143

'.5 0

125

115
90.4

73.4

65.6

107

98.8

76.4

130

246

a 16

584

4,910

9,776

229

2.434

479

375

6,522

419

101

51.2

44.3

41.8

41.8

1.345

593

Calculated ft determined

Silica

(SiO.)

9.6

8.2

7.2

6.8

5.2

6.0

10
9.0

8.0

8.2

14

•)..•

Inn

(Fe)

Cal-

ICo)

Mag-

(Mg)

50 33

52 30

47 30

SS 29

58 21

42 7.5

59 16

39 8.5

52 14

73 23

42 6.4

So

dium

(Na)

12 7

59

78

taa-

(K)

bonate

(HCO,)

170

199
557.

245

230
241

253

267

268

263

228

260

238

257

235

241

244

249

250

245

251

258

207

131

Fate

(SO,)

',.,

42

47

38

45

156

126

112

110

130

119
10!

100

15

B3
93

75

; ; -5

2 18
; 16

115 32 56

184 66 169

132 25 42

151 50 87

143 130 308

125 20 48

140 22 47

188 22 57

219 23 58

234 25 60

243 24 57

266 22 56

124 -- 42

trate

(NO,)

2. .'

2.

2 .'7

2.0

2.0

1.2

2.5

2.8

2.2
2.0

1.5

1.2
2.5

2.0

1.2

.8
2.5

2.0

1.8

1.5

2.0

2.5

2.5

2.0

1.5

Dissolved solids

isldue at 180"C)

Parts

per

mil

lion

a648

552

361

;;:

416

414

494

526

512

S20

156

448

436

438

.:'.

.:..

...0

190

'..-, 7

-18

a 507

a 796

a396

265

567

,344
• 303

52 7

252

286
320

a331

335
a342

.57

.53

.57

.59
..,;)

.60

.57

.'.i

. i '

.66

. .1'.

.69

1.08

.54

.36

.7 7

.32

.47

. ,09

.31

.34

.39

.44

.45

.46

day

I ,630

346

175
202

26 5

222

224

223

215
234

207

201

171

143

154

139

106

77.9

122

117

80.4

171

543
1.200

1,260
5,250

6,990

351

1.560

445

813

4,000

Hardness

as CoCO.

278

220

2 2',

2 2':

238
256

270

258

274

292

286
271

284

5 5-

2-54

2^2

240

5 50

246
260

233
241

256
144

2 56

•-u

231

136
213

i '••

\-;

276

I SI

144

191

210

202

212
225

114

56

52
36

175

41

52

5 5

-••

160

. 9

So

dium

fcdnorp-

1.7

1.4

! .8

1.8
2.0

2.U

1.9

2.3

1.9

1.7

1.7

1.7

1.3

1.6
1.4

2.1
':. .

3.6
1.4

1.3

1 .1

5.0

1.1

1.0

1.0

1.0
1.4

1.3

1.3

Specific
conduct-

mhos at

25 C)

•::-

55 5

723

812

791

B57

87'

• ; -

••;

-'15

776

747

773

729
765
',8 7

855

1,350
894

1,410
674

435

953
391

612
1.470

380

410

493

551

580

573

606

365

3.0

8.2

8.2

7.7

7 .'

7.9

7.6

B-0

7.9

7.7



00
o

LOCATION.—AC raw-water

4.5 miles upstream fr
DRAINAGE AREA.--38,400

RECORDS AVAILABLE.--Che

Water temperatures:
EXTREMES, 1958-59.—D

Hardness: Maximum, 181 ppm Feb. 1-28, Apr. 1-30; m
Specific conductance: Maximum daily, 573 micromhos
Water temperatures: Maximum 80°F Sept. 30; minimum, 48°F Jan. 5.

EXTREMES, 1947-59.—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, 122 ppm June 1, 4-30, 1957.
Specific conductance: Maximum dally, 591 micromhos July 1, 1948; minimum daily, 243 micromhos Dec. 2, 1953.
Water temperatures: Maximum 87'F on several days during summer months; minimum, 43=F Jan 28, 1948, Feb. 4, 1949.

REMARKS.--Records of specific conductance of daily samples available In district office at Austin. Tex. Records of discharge for
No appreciable inflow becween sampling point and gaging station except during periods of

Date of collectii

Oct. 1-31, 1958
Nov. 1-30

Dec. 1-31

Jan. 1-31, 1959-

Feb. 1-28-

Mar. 1-31-

Apr. 1-30
May 1-31

June 1-30

July 1-31

Aug. 1-4, 6-31
Aug. 5
Sepc. 1-30

Weighted average-

COLORADO RIVER BASIN--Continued

1580. COLORADO RIVER AT AUSTIN, TEX.

ntake at Austin City Water Plant, just downstream from Lamar Street bcidge in Austin, Travis (
gaging station at Montopolis bridge on U. S. Highway 183.

jare mile3, approxlmacely, above gaging scatton, of which 11,900 square miles is probably none
cal analyses: October 1947 to September L959.

October 1947 to September 1959.
solved solids: Maximum, 287 ppm Aug. 5; minimum,221 ppm Oct. 1-31.

>Cy, half .

:ribucing.

Mean

dis-

charge

(cfs)

,477
906

5 75

.778
.241

,342

10
10

14

11

9.4

9.0

8.6

7.4

9.2

9.4

U

Iron

(Fe)

Cal-

(Ca)

.4

164 ppm Oct. 1-31.
l. 2; minimum dally, 268

Mag.

(Mg)

So

dium

(Na)

tas-

(K)

omhos JuLy 14.

Occober 195

eavy local rains.

iter year Occob 1958 co Sepcember 1959

Bicar

bonate

(HCO,)

179

190

190

169

176

162

176

181

177

Sul

fate

(SO.)

Chlo-

rido

(CI)

Fluo

ride

(F)

0.1

Ni

trate

(NO,)

5.5

4.2

4.8

7.0

i.3

2.0

Dissolved solids

(residue at I80°i

1221

25-

25-

2 74

5 5.1

250

272
54 5

0.30

.32

.33

.37

- :-

.34

.37

.33

per

day

660
54^

1,180
1,580

1,310
1,480

2,210

2,560
1,710

determined constituents.

Sepcember 1959 giv

166

181

166

181

172

172

166

575

175

166

1CaCO,

Non-

carbon

ate

in Wacer-Supply Paper 1632.

So

dium

adsorp

JLJ_

Specific

conduct-

mhos at

25' C)

-15

•51

437

• y.

434

429

4 74

417

414

501

8.2

3.5

9 :
8.1

9.1
8.1

7.8

7.9



oo

COLORADO RIVER BASIN—Concinued

1620. COLORADO RIVER AT WHARTON, TEX.

LOCATION.--Ac gaging station ac brtdg
mile 67.

DRAINAGE AREA.—41,380 square
RECORDS AVAILABLE.--Chemical a

Wacer cemperacures: Occober
EXTREMES, 1953-59.--Dissolved

U.S. Highway 59 in Whartc Wharton County, 1,000 feet downstream i

probably noncontrlbuting.lies, approximately, of which 11,900 square mil
alyses: April 1944 to September 1959.
1945 to September 1948, March 1950 to September 1959.
ollds: Maximum, 302 ppm Dec. 1-31; minimum, 118 ppa May 24-25.

Hardness: Maximum. 210 ppm Dec. 1-31; minimum, 82 ppm May 24-25.
Specific conductance: Maximum daily, 504 micron4ios Sept. 10; minimum daily, 190 taicromhos Apr. 11.
Water temperatures: Maximum, 93'F June 18; minimum, 39*F Jan. 5.

EXTREMES. 1944-59.--Dissolved solids: Maximum, 386 ppm Apr. 1-10, 1948; minimum, 108 ppm Sept. 27-29,
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.
Water temperatures (1945-48, 1950-59): Maximum, 95"F July 26, 1954; minimum, 38°F Jan. 17. 1957.

REMARKS.—Records of specific conductance of daily samples available In district office at Austin, Tex
Water-Supply Paper 1632.

1957.

27, 195

& New Orleans Railroad bridge. 12 mile

rds of discha October 1958 to September 1959 giv

Date of collection

Oct. 1-31, 1958

Nov. 1-30

1-31

1-31, 1959-

Feb. 1-28-

Mar. 1-31-

Apr. 1-9. 23-30
Apr. 10-11. 14. 19-20—
Apr. 12-13. 15-18.

21-22

May 1-23, 26-31
May 24-25

June 1-30-

July 1-31-

Aug. 1-31 —
Sept. 1-30-

Wulghted

.244

,311

8 76

,065

!,504

,199

.954
1.900

1.638

i.820

,837

,260

!,597

!.563

Calculated from determined

Silica

(StO.) Fe-

Mag-

(Mg)

(.1

4.6

13
4.1

13

15

.'.•

U

So

dium

(N.)

20
7.9

Po-

tas-

(K)

4.2

3.2

3.3

3.4

3.9

3.6

1.5

55

5.5

3.2

3.4
3.6

bonate

(HCO,)

L6E

;--i

218

191

166
194

175

93

152

: 16

I 7 5

175

Sul

fate

(SO.)

36

11

25

28

1.6

26

Chlo-

ride

(CI)

15
8.2

October 1958 to September 1959

Ni

trate

(NO,)

Bo-

(B)

Parts

per

253

502

287

250
"it;

2 70

125

5'-

1 1 8

5 2 'i
5 12

2 3 5

2 54

ssolved solids

due at 180°C)

Tons

per

.37

.17

.35

.16

per

day

1 .500

1,580

714

825

1,690

965

1 .420

5.700

1,810

2,310

1,120

823

1,790

1,760

1,480

Hardness

as CaCO,

Cal-

nagne-

156

170

210

'.'(I

• 1,8

L86

11 .

174

: - •

159

175

166

Per

cent pH

395 B.O

431 7.9

522 8.0

490 7.6

417 8.1

487 8.2

462 7.8
217 7.6

292 7.5

439 7.4

204 7.8

390 7.5

410 7.0

432 7.8

446 7.8



CO

PO

Date of collect!'
dis

charge
(eft)

Cal-

(Ca)

COLORADO RIVER BASIN—Continued

MISCELLANEOUS ANALYSES OF STREAMS IN COLORADO RIVER BASIN IN TEXAS

Chemical analyses, in parts per million, water year Occober 1958 Co Sepcember 1959

Mag-

(Mg) (Na)

taa-

(K) (HCO.)

Sul

fate

(SO,)

Chlo

ride

(C!)

ride

(F)

Ni

trate

(NO,)

1180. LAKE J. B. THOMAS >."EAR VINCENT

Di:

Parts

per

olved solids

cuiaced)

Tons

per
per

day

Hardness

as CaCO, Per

cent

Specific
conduct-

mhos at

25' C)

Aug. 12, 1959 1 I 2.6 : 0.00 32 7.2 65 169 | 62 I 32 | 0.9 | 0.2 | 285 1 0.39 1 110 0 56 2.7 477 7.4

230. LAKE COLORADO CITY NEAR COLORADO CITY

t 3.9 1 39 8.4 37 164 | 38 I 26 | 0.5 | 0.1 | | a241 1 0.33 1 132 0 36 1.4 411 3.2

1255. OAK CREEK RESERVOIR NEAR BLACKWELL

i 1.6 i 7 7 9.2 13 134 | 35 i 21 i 0.1 I 0.2 | | 190 i 0-26 | 148 33 16 0.5 350 7.9

1265. COLORADO RIVER AT BALLINGER

10 ; 5.4 | 77 24 182 104 |203 I 275 | 0.4 | 0.2 | a83l 1 l-'-3 1 1 290 206 58 4.6 1,410

1320. LAKE NASWORTHY NEAR SAN ANGELO

1 7.6 1 56 14 39 210 | 27 | 56 | 0.3 | 1.0 | | a310 1 0.42 1 197 25 30 1.2 549 7.9

1345. SAN ANGELO RESERVOIR AT SAN ANGELO

Nov. 6, 1953 | 1 1.3 1 40 7.2 10 158 1 8.4 | 9.5 1 0.1 1 0.4 1 al62 1 0.22 I 129 0 15 0.4 290 8.0

SOUTH FORK JIM NED CREEK AT US HIGHWAY 84 NEAR G0LDSB0RO

9-4 65 7.7 30 170 1 9.6 1 76 i 0.2 1 1.5 1 283 1 0.38 1 1"7- 0.9 " 7.S

ROUGH CREEK AT US HIGHWAY 84 NEAR COLDSBORO

June 21, 1959 1 bO i 7.8 1 39 3.6 2.9 | 4.9 141 i 3.0 1 2.8 | 0.1 | 1.8 1 • 5 5 112 0 5 0.1 234 ••o

1420. HORDS CREEK AT COLEMAN

0 1 7.8 I 53 15 21 216 | 24 | 25 I 0.2 I 1.0 I I 253 1 0-34 I 194 17 19 0.7 448 7.6

1435. PECAN BAYOU AT 3ROWNUOOD

0.2 1 12 61 1 9.6 30 191 | 39 | 42 | 0.2 | 1.2 | a294 1 0.40 J 192 35 26 0.9 494 7.8

1445. SAN SABA RIVER AT MENARD

12 1 16 66 23 20 301 i IS | 25 1 0.3 I 1.8 | 313 1 0,43 | I 259 12 1 14 0.5 548 8.0

oration ac 180°C.



00
03

Date of collectio chnrgo

(cf.)

Silica

(SiO,)

Ape. 21, 1959— -I 7b I 12

Mar. 17, 1959 blOO 16
Apr. 9 9_10_

COLORADO RIVER BASIN—Cont Inued

MISCELLANEOUS ANALYSES OF STREAMS IN COLORADO RIVER BASIN IN TEXAS--Continued

Chemical analyses, in parts per million, water year October 1958 to Scptombcr 1959—Coneinued

Dissolved solids

Cal-

(Ca)

Mag-

(Mg)

So

dium

(Na)

Po-

tas-

(K)

Bicar-

bonate

(HCO,)

ride

(F)

tratc

(NO,)

1460. SAN SABA RIVER AT SAN SABA

Bo-

(B)
per

day

Hardness

as CoCO, So

dium

adsorp-

Specific

conduct-

281 | 22 1 25 1 0.2 1 1.5 | | .1306 | 0.42 | | 246 | 13 | 13 | 0.6 | 543 i~tTT

4.3

1.4

CUMMINS CREEK AT FM ROAD 109 NEAR COLUMBUS

211

92

0.3 0.0

2.5

COLORADO RIVER AT US HICHWAY 90A NEAR EAGLE LAKE

0.38

.16

Apr 28, 1 12 I 1 61 1 12 1 20 1 207 32 | 28 i .1.1; 2.* 1 I 2 70 1 0.37 | | 202 32 18 0.6 4 78 7.3

EAGLE LAKE AT EACLE LAKE

'" 1959- ...] 1 17 1 | 40 1 7.2 I 12 1 153 1 10 1 14 | 0.2 | I 176 1 0.24 [ 129 4 11 0.5 3U 6. 7

1625. COLORADO RIVER NEAR BAY CITY

Apr •5 1 U 1 1 . 1 sU 1 22 1 177 I 36 | 26 I 0.2 | 2.5 | 1 248 1 0.34 | 1 175 30 21 0.7 439 7.3

a Residue on evaporation at 180°C.
b Field estimate.
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GUADALUPE RIVER BASIN

1765. GUADALUPE RIVER AT VICTORIA, TEX.

LOCATION.--AC gaging acaclon at bridge on U. S. Highway 59 In Victoria, Victoria Councy, 1300 feet upscream from Texas & New Orle
DRAINAGE AREA.--5.L61 square miles.
RECORDS AVAILABLE.--Chemical analyses: Occober 1945 Co Sepcember 1946, Occober 1948 to Sepcember 1959.

Wacer cemperacures: November 1950 to September 1959.
EXTREMES. 1958-59.--Dissolved solids: Maximum, 376 ppm Mar. 1-10; minimum, 216 ppm May 23-26.

Hardness: Maximum, 252 ppm Dec. 21-31; minimum, 143 ppm Apr. 9-20.
Specific conductance: Maximum daily, 801 micromhos Jan. 23; minimum daily, 298 micromhos Apr. 16.
Wacer cemperacures: Maximum, 86°F Aug. 5-6; minimum, 44°F Jan. 5.

EXTREMES. 1945-46, 1948-59.--Dissolved solid3: Maximum, 1,040 ppm Jan. 11-17, 1946; minimum, 134 ppm Occ. 17-21, 1957.
Hardness: Maximum, 428 ppm Jan. 11-17, 1946; minimum, 86 ppm Oct. 23-31. 1956.
Specific conductance: Maximum daily, 1,950 micromhos Jan. 11-17, 1946; minimum daily, 184 micromhos Oct. 24, 1956.
Water temperatures (1950-59): Maximum, 90°F Aug. 4, 27, 1952; minimum, 40"F Feb. 1-2, 1951.

REMARKS.--Records of specific conductance of daily samples available in district office ac Austin, Tex. Records of discharge for water year October 1958 to September 1959 gl

Railroad bridge, 10 mile

Chemical analy October 1958 to September 1959

Date of collectio

Oct. 1-10. 1958

Oct. U-20

Oct. 21-28

Oct. 29-3L, Nov. 1-10—

Nov. U-20

Nov. 21-30

Dec

Jan

Jan

1-10

U-20

21-31

1-10, 1959-

11-20

21-31

b. 1-10—

b. 11-20-

b. 21-28-

r. 1-lO-

ir. 11-20-

21-31-Ma

Apr. 1-8
Apr. 9-20
Apr. 21-30
May 1-10
May U-20-
May 21-22, 27-31
May 23-26

June 1-9—

June 10-20-

June 21-30-

July 1-10—
July 11-20-
July 21-31-

Aug. 1-4

Aug. 5-16, 26-28
Aug. 17-25, 29-31
Sept. 1-10
Sept. U-20
Sept. 21-30

Weight era^e

dis-

charge

(cfs)

2,129

1,615
1,436
3,112
1,384

1,607

1,491
1.393

1.465
1.363

1,251
1,205

1,649
2.510

L,636

1,523

1,245
1,152

1,155
5.634

2,228

1.755

1.463
1,246
2,753

1,157 : 7

965 16

1.295 16

1,825 18

990 18

1,075 18

834 20

825 19

824 La

807 20
715 20

696 IK

determined

Cal-

(Ca)

50

CM*)

So

dium

(Na)

71 17 33

64 18 30

56 18 28

46 8.0 20

57 11 22

68 15 29

70 15 30

2.5

2.9

2.4

2.3

2.3

2.1

bonate

(KCO,)

184

232
255

200

238

260

264

228

274

277

225

259

Sul

fate

(SO,)

3.1 219 36

2.8 257 39

2.4 262 35

2.2 249 32

2.3 226 33

3.7 153 25

4.0 194 30

3.0 236 34

2.5 242 36

2.8 233 31

3.0 164 19

2.4 246 33

2.7 230 33

2.3 228 30

2.8 198 22

2.8 222 21

2.6 246 27

2.9 233 28

2.8 215 27

2.7 — 29

2.5 236 30

2.4 241 29

2.3 237 30

Chlo

ride

(CI)

Fluo

ride

(F)

Ni-

tratc

(NO,)

3.0
3.2

5.7.
6.1

4.6

3.6

3.0
4.7

4.0

2.5

3.0

2.5

Bo-

(B)

Dissolved solids

(residue at 180°C)

Parts

per

mil

lion

a232

322

332

274

303

538

344

315

356

366
304

a342

310
294

312

376

372

7.5a

318

2 5 5
235

148

5 52

332

a216

360

320

310

256
5 50

322

320

316

1311

Tons

per

.42

.51

.51

.46

.43
.32

.39

.47

.48

.42

.35

Tons

per

day

1,330

1,400
1 ,290
2,300

1,540
1,470

1,380
1,180

1,410
1,350
1,030

1.110

1.330

1,990
1.420

1,550
1,250
1.050

992
3.570

1,710
1,650

1,390
1,120
1,610

1,120
834

1,080
1,260

748

935

716

Hardness

as CcCO,

240

192

248

216

252

248

211

241

206

184

213

246

247

234

148

L8 '

231
236

221

555

238

212
5155

176

224

222

217

Coleto Creek, and at mile 51.

In Water-Supply p.ipcr 1632.

adsorp
tion

Specific

conduct-

mhos at

25- C)

406

75 0

560

446

523
574

609 8.1

550 8.2

616 7.9

537 8.1

506 8.1

524 8.0

617 8.1

63) 8.2

576 8.1

539 6.1

389 7.7

466 8.0

582 7.3

588 7.3

559 7.4

393 7.6

584 7.4

541 8.0

530 7.9

429 7 .5

462 7.7

53 7 7.7

531 7.4

480 7.5

525 -.

540 7.2

531 7.9

523 7.4
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LOCATION.--At gaging station ac bridge on U. S. Highway 183, 1.3 mil
DRAINAGE AREA.--3,918 square miles.
RECORDS AVAILABLE.--Chemical analyses: Sepcember 1945 Co Sepcember 1946, Sepcember 1958 co Sepcember 1959.
WaCer temperatures: September 1958 to September 1959.

EXTREMES, 1958-59.—Dissolved solids: Maximum, 808 ppm Sept. 18; minimum, 159 ppm Oct. 30-31, Nov. 1.
Hardness: Maximum, 362 ppm Mar. 21-31; minimum, 96 ppm Oct. 30-31, Nov. I.
Specific conductance: Maximum dally, 1,390 micromhos Apr. 3; minimum dolly, 260 micromhos Oct. 31.
Water temperatures: Maximum, 87°F Sept. 21; minimum, 45°F Jan. 4.

EXTREMES, 1945-46, 1958-59.—DlssoLved solids: Maximum, 808 ppm Sept. 18, 1959; minimum, 159 ppm Oct. 30-31, Nov. 1, 1958.
Hardness: Maximum, 362 ppm Mar. 21-31, 1959; minimum, 96 ppm Oct. 30-31, Nov. 1, 1958.
Specific conductance: Maximum dally. 1,390 micromhos Apr. 3, 1959; minimum dally, 208 micromhos Apr. 24, 1946.
Wacer cemperacures (1958-59): Maximum, 87°F Sept. 21, 1959; minimum, 45°F Jan. 4, 1959.

REMABKS.--Records of specific conductance of dally samples available in district office ac Auscln. Tex. Records o£ discharge £
given in Wacer-Supply Paper 1632.

GUADALUPE RIVER BASIN--Coneinued

1885. SAN ANTONIO RIVER AT GOLIAD, TEX.

Cheast oE Courthouse in Goliad, Goliad County, and 10 miles upstream from Manahuilla Creek.

Occober 1958 Co September 1959

lyscs. in parts per million, water year October 1958 to September 1959

Date of collecti- charge

(cf.)

Iron

(Fe)

Cal-

(Ca)

Mag-
So-

dium

(Na)

Po-

tas-
bonate

(HCO,)

Car-

bonate

(CO,)

Chlo

ride

• CI 1

Fluo

ride

I I''|

Ni

trate

(NO,)

Dissolv

(residue Jt 180°C)

Parts

per

mil

lion

per

acre-

foot

Hardness

as CoCO,

Cal

cium.

nagne-

Oct. 1-10, 1958
Oct. U-20—

Oct. 21-29

Oct. 30-31, Nov. 1
Nov. 2-10

Nov. U-20

Nov. 21-30—

Dec. 1-10

Dec. U-20-

Dec. 21-31

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

Jan. 21-31

Feb. 1-10

Feb. U-20

Feb. 21-28
Mar. 1-10 —

Mar. 11-20—

Mar. 21-31 -

Apr. 1-9
Apr. 10, 12-13, 15-17
Apr. 11, 14, 18-21
Apr. 22-30
May 1-2
May 3-5
May 6-11
May 12-20 -
May 21-31

June 1-5, 8-12
June 6-7

June 13-26-

June 27-30
July 1-10
July 11-18
July 19-31

Aug. 1-10
Aug. U-20-
Aug. 21-29
Aug. 30-31, Sept. 1-3
Sept. 6-17
Sept. 18
Sept. 19-30

Weighted rage

1,291
824

894

4,403

2,419
1,296

836

662
375

51".

•:••

159
434

467
S04
y.2

466
198
333

369

1.157

869

406

370

1,757

541

•.'•".

542

344

757

2-5

35 5

-7:

272
275

212
204

247

2 -

2 2-,

199
222

Calculated from determined constitue

Includes equivalent ot individual cj

;;:

LOO

101

12
5 3

55

4.5
12

15

i a

103 20

107 23

104 24

55 10

74 15

98 22

101 22

46 7.0

74 16

92 20

63 12

89 17

43 5.8

101 23

74 16

ilues 3hown above

39
25

7 c

53

•j 5

192

227

230

102
555

233
2 5a

286
291

275

285
304
235

294
281

277

285
5)5

310

55 5

168
217

..-7

2 b 7.

53 5

55:

286

199

273
5-5

.'.5 5

227

226
260

2 78

2 75

267

22.

246
284

25?

283

101

111

115

51

78
:•:>

505

32

75

2 5

.23

107

90

5'.

I 11

118

101
122

I 96
28

:3o

99 110

109 110

106 114

90 87

104 107

— 216

96 114

5.5

.3

.3

7.0
5.1
7.5

4.2

6.9
B.
'.'•

l.l

II

::

5.7

'.-

7.9

11

6.7

5 . 5

5 3

755

222

,19
: -9

. 5--

;n5

434

57.7.

604

571

602
604

58"!

568
54 5
i97

660

689
753

505

" 5 6
703

a280

a425

412

555

a226

755

517

SS6
:•>

598

"•72

627

516

610

0.44

.53

.57

.22

.41

.50

.5-3

.68

.31

.94

.70

.62

.76

.83

.81

.82

.85

.70

.83

1.10

• 82

0.62

day

1,120
872

1,010
1,890

1,950
1.290

980

892

845
5-5

777
746

708

743

773
871

751

685

602

686

1,100
1,180

664

702

1,330
621

735
3 55

544

462

451

747

592

408

459

342

5 52

418

339

372

434

363

199

246

251

199

246

281

302

321

326

315
332

342

752

318

296

318

339

362

358

178
246

335
342

144

250

312

2'--

292

131

346

250

246

299

312

315

305
316

268

308

53-0

302

adsorp

tion

1.1

1.2

1.3
.7

1.4

1.6

2.1

1.8

I . 1

1.9
5. .

2.1

2.0

2.1
1.4

2 . 0

1.8

2.4

1.4

1.5

1.9

1.7

2.3

l.l

2.5

2.1

1.6

1.6

2.1

2.0

2.2

2.3

1.9

2.2

Specific
conduct-

mhos at

25- C)

528
535

6 76
271

-57

601

797

...-

1'5

956

•: i

910
886
938

1,010
1,050

1,070

560

809

960

1,050

475

729
)32

-55

921
397

1.L00

829

717

32 6

;-7

:••-.

5 5 5

575

•::

960

1,300

5.2

7.5

8.3

7.8

B.C

8.1

1.4

8.3

8.3

8.4

8.4

8.2

8.3

7.7

8.0

8.5

-.5

5.5

8.1

i.2

7.9

7.6

7.8

7.9

7.8

7.9

7.9

8.0
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LOCATION.--At Intake tower

DRAINAGE AREA.--16,660 square miles.
RECORDS AVAILABLE.--Chemical analyses: October 1947 to

Water temperatures: October 1947 to September 1959.
EXTREMES, 1958-59.--Dissolved solids: Maximum, 362 ppm Aug. 1-31; minimum, 237 ppm Nov. 1-30.

Hardness: Maximum, 174 ppm May 1-31; minimum, 136 ppm Nov. 1-30.
Specific conductance: Maximum daily, 699 micromhos July 21; minimum daily, 370 micromhos Nov. 15.
Water temperatures: Maximum, 91°F Aug. 8-9; minimum, 48°F Jan. 5-9.

EXTREMES, 1947-59.--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 daily, 1.040 micromhos July 1. 1948; minimum dally, 233 micromhos July 30, 1949.
Water temperatures: Maximum, 94°F JuLy 27, 1948; minimum, 38"F Jan. 31, 1948.

REMARKS.--Records of specific conductance of dally samples available In district office at Austin, Tex. Records of dia
September 1959 given in Water-Supply Paper 1632.
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Date of collection

Oct. 1-31, 195
Nov. 1-30

Dec. 1-31

Jan. 1-31, 1959-

Feb. 1-28-

Mar. 1-31-

Apr. 1-30-
May 1-30—

June 1-30-

July 1-31-

Aug. 1-31 —
Sept. 1-30-

Mean

dis-

charge

(cfs)

4,168

3.372

325
394

155

111

87.5

95.3

114

e'. s

132

98.5

Silica

(SiO,)

Dam, 0.6

Cal.

(Ca)

Calculated from determined constituents

ups tr

NUECES RIVER BASIN

2110. NUECES RIVER NEAR MATHIS, TEX.

from gaging station at bridge

September 1959.

State Highway 359, and 4 mile Jthwcst ol Mathls Patricio County.

:harge £c year October 1958 to

Chemical unalyse3. in

Mag-

(Mg)

5.3

5.0

5.5

6.0

6.3

7.1

:>.2

B . 5

9.0

9.2

So

dium

(Na)

tas-

8.3

6.4

6.3

6.1

6.2
3.5

6.4

6.3

•!..-.

7.9

bonate

(HCO,)

189

168

172

182

190

194

198
195

194

189

555

5 34

Sul-

fate

(SO.)

Chlo

ride

(CI)

October 1958 to September 1959

Fluo

ride

(F)

Ni

trate

(NO,)

2.5
2.5

1.5

2.0

! .0

I .5

5.5

1.5

Bo-

(B)

Parts

per

mil-

lion

2.50

237

254

276

5 e 5

296

109

118

5-2

a353

362

358

nlved solids

e. at 180°C)
Tons

P«

.35

.38

.39
•0

Tons

P«r

day

3.150
2,160

223
294

105

555

Hardness

as CoCO,

Cat

magn<

154

136

142

152

160

i64

173
174

16S

166

169

172

Non-

rarbon-

ate

So

dium

adsorp-

1.0

1.2

1.2

1.4

: .8
5.C

2.0

1.9

Specific

conduct-

(micro-

mhos at

25- C)

430

J86

465

485

512
544

581

i99

502

615

pH

8.1
7.7

5 . i

8.0
8.0

7.9
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VO

LOCATION.--AC gaging scacion 5 mil
DRAINAGE AREA.--29,267 square miles.
RECORDS AVAILABLE.—Chemical analyses: 1933 Co 1959.
REMARKS.--Chemical analyses by U. S. DeparcmcnC of Agrlculcure, Agricultural Research Ser

sampLes and records of discharge for wacer year Occober 1958 Co Sepcember 1959 given in

northwest of El Pa ei Paa

RIO GRANDE BASIN

3640. RIO GRANDE NEAR EL PASO, TEX.

ity, 6 miles norchw

rice, U. S
Intcrnatli

Salinity Laboratory,
rial Boundary and Watc

Riverside, Calif. Records of specific conductanc
• Conmisslon Wacer Bulletin Numbers 28 and 29.

)f dally

Chen cal analyses. ir pares p sr mil lie n, wacer year Occober 1958 to September 19 59

Dissolved so ids Hardness
Specific

Number

of

Samples

Mean

dis

charge

(cfs)

Silica

(SiO.)

Iron

(Fe)

Cal-

(C)

Mag-

(Mg)

So

dium

(Na)

Po-

taa-

(K)

Bicar

bonate

(HCO.)

(a)

Sul

fate

(SO.)

Chlo

ride

(CI)

Fluo

ride

(F)

Ni

trate

(NO,)

Bo-

IB)

as CoCO, Per-

cent

dium

So-

dium

adsorp

tion

ratio

conduct-

mhos at

25' C)

Monch Part,

per

mil

lion

Tons

per

acre-

iiK.t

Tons

per

day

Cal

cium,

magne-

Non-

carbon

ate

pH

Occober 1958 31 316 112 21 195 .. 225 365 176 -- (b) 0.21 1,039 1.41 366 182 54 4.4 1.580 7.8

November 21 110 -- 134 30 302 -- 273 518 268 — (b) .28 1,465 1.99 460 236 59 6.1 2,160 8.3

December 31 82.0
"

144 32 347
—

287 582 303
—

(b) .37 1,614 2.20 491 256 61 6.8 2.390 8.0

January 1959 31 65.2 22 142 32 396 14 295 594 356 1.0 (b) .32 1,747 2.38 487 246 63 7.8 2.600 7.9

February 17 60.2 — 137 31 358 -- 299 561 314 — 0.6 .34 1,635 2.22 472 22 7 62 7.2 2.430 8.0

March 26 825
-"

78 15 95
-"

193 192 78
—

.6 .15 612 .83 257 98 44 2.6 926 7.9

April 30 650 .. 93 19 143 .- 220 261 128 — .6 .14 807 1.10 310 130 50 3.5 1,240 8.1

May 31 72B — 92 19 151 -- 210 259 138 — (h) .14 823 1.12 306 134 52 3.8 1,260 8.0

June 30 1,020
"

89 17 132
—

214 237 117
—

(b) .14 736 1.00 291 116 50 3.4 1.150 7.8

July 31 1,010 19 89 17 134 8.6 201 252 116 .8 .0 .17 773 1.05 294 129 49 3.4 1,180 8.0

AugusC 31 1 ,080 — 91 18 130 -- 214 245 112 — .6 .11 769 1.05 301 126 48 3.3 1.150 -.:

September 28 567
"

101 20 163
"-

240 299 138
—

.6 .17 888 1.21 334 137 51 3.9 1,340 8.2

eludes equival

ss than 0.4 pa
sf any carbonate (C03) pt
per million.



LOCATION.—Ac gaging statii
DRAINAGE AREA.— 32 ,035 squi
RECORDS AVAILABLE.—Chemlo

REMARKS.—Chemical analyse!
and records of discharge

n ac Che rectified channel of Che Rio Gr

re miles (United States and Mexico; from
1 analyses: 1933 to 1959.
by U. S. Department of Agriculture, Agricultural Re
for wacer year October 1958 to September 1959 given

RIO GRANDE BASIN—Cone inued

3705. RIO GRANDE BELOW OLD FORT QUITMAN, TEX.

1.5 miles below Old Fort Quitman, Hudspeth Councy, and 81.1 river
national Boundary and Water Commission Water Bulletin Number 28).

arch Service, U. S. Salinity Laboratory, Riverside, Calif. Record
International Boundary and Water Commission Water Bulletin Number

of specific
28 and 29.

ily sample

Cher ical analyses, i n parts f er mllllon, wacer year October 958 co Sepcembei 1959

Numbe r

of

Samples

Mean

dis-

charge
(cfs)

Silica

(SiO,)

Iron

(Fe)

Cal-

(Ca)

Mag-
ne-

(Mg)

So

dium

(Na)

Po

los-

(K)

Bicar

bonate

(KCO,)

Sul

fate

(SO.)

Chlo.

ride

(CI)

Fluo

ride

(F)

Ni-

trato

(NO,)

Bo-

<B)

Dissolved solids Hardness

as CoCO, Per

cent

dium

So

dium

adsorp
tion

ratio

Specific
conduct-

(micro

mhos at

25' C)

Month
Parts

per

mil

lion

Tons

per

foot

Tons

per

day

Cal-
Non-

carbon

ate

pH

October 1958

November

December

January 1959
February
March

April
May
June

July
August
September

0

4

5

4

4

0

0

0

0

1

2

3

193
21.7

4.9

.2

0

0

26.9

2.6

20.3

99.5

4.1

14

12

178

246

643

694

165

80

424

43

62

169

188

3.6

16
137

442

623

1,410
1,490

6.7
144

1,630

18

6.5

279

293

290

256

140

208

253

613

744

1,200
1,220

340

224

1,720

522

879

2,760
3,030

4.6

131

2,260

0.8

.8

1.9

3.1

1.2

1.2

.6

1.2

1.2

0.48

.50

.43

.54

.03

.20

.39

2,030
2.843

7,013
7,550

657

755

6,622

2.76
3.37

9.54

10.3

.89

1.03

9.01

620

36 7

2,300
2,510

448

264

1,620

391

627

2,060
2,300

333

93

1,410

61

61

57

56

3.1

54

69

7.7

9.2

L3

13

.1

3.8

18

3,070
4,280

9,970
10,600

840

1,150
9,310

8.0

7.8

7.8

7.9

7.8

8.0

8.0



RIO GRANDE BASIN—Continued

3715. RIO GRANDE AT UPPER PRESIDIO, TEX.

LOCATION.--At gaging station 7.8 river miles above the Junction of the Rio Conchos , and about 10 miles northwest of Preaidlo, Presidio County, and 285.7 river miles below the American Dam at El
DRAINAGE AREA.--34,988 square miles (United States and Mexico; from International Boundary and Water Commission Water Bulletin Number 28).
RECORDS AVAILABLE.—Chemical analyses: 1935 to 1959.
REMARKS.--Chemical analyses by U. S. Department o£ Agriculture, Agricultural Research Service, U. S. Salinity Laboratory, Riverside, Calif. Records of specific conduccance of dally samples and

records of discharge for wacer year Occober 1958 to September 1959 given in International Boundary and Water Commission Water Bulletin Numbers 28 and 29.

Chemi alyses, in parts per mill! Occober 1958 to September 1959

Number

of

Samples

Mean

dis

charge

(cfs)

Silica

(SiO,)

Iron

(Fe)

Cal-

(Ca)

Mag-
ne-

(Mg)

So

dium

(Na)

Po-

tas-

(K)

Bicar

bonate

(HCO,)

Sul

fate

(SO.)

Chlo

ride

(CI)

Fluo

ride

(F)

Ni

trate

(NO,)

Bo-

(B)

Dissolved solids Hardness

as CoCO,
Per

cent

dium

So-

dium

adsorp

tion

ratio

Specific

conduct-

' micro

mhos at

25" C)

ttonth Parts

per

mil

lion

Tons

per

acre-

foot

Tons

per

day

Cal-
Non-

carbon

ate

PH

October 1958

November

December

January 1959
February
March

April
May

June

July
August
Sepcember

16

9

4

0

0

0

0

0

3

5

7

3

225

10.2

.6

0

0

0

0

1.5

20.4

25.7

51.9

6.9

14 88 5.7

95

415

1,150

59

58

69

95

5.9

143

215

232

171

151

162

159

227

96

628

2,110

23

11

43

85

0.8 3.1 0.06

571

2,097

6,491

386

528

454

570

0.78

2.85

8.83

.52

.72

.62

.78

240

734

2,320

174

244

196

230

122

558

2,130

34

120

63
100

46

55

52

42

33

43

47

2.7

6.7

10

1.9

1.6

2.1

2.7

918

3.200

8,680

595

713

689

886

8.0
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RIO GRANDE BASIN—Cont inued

3 750. RIO GRANDE NEAR JOHNSON RANCH, TEX.

LOCATION.--At gaging stacion abouC 2 miles upscream from Johnson Ranch, Brewscer Councy, 14 miles downstream from Castolon, and 392.9 river miles below the American Da
DRAINAGE AREA.--70,715 square miles (Untced Scaces and Mexico; from International Boundary and Water Commission Water Bulletin Number 28).
RECORDS AVAILABLE.--Chemical analyses: 1948 to 1959.
REMARKS.--Chemical analyses by U. S. Department of Agriculture. Agricultural Research Service, U. S. Salinity Laboratory, Riverside, Calif. Records of specific conduc

samples and records of discharge tor wacer year Occober 1958 Co Sepcember 1959 given in International Boundary and Wacer Commission Wacer Bullecin Numbers 28 and 29.

Cher ical analyses, I i pares p = r :.:..: :i , water year 0 tober 1938 to September 1939

Di solved solids Hardnes.

So-

dium

adsorp

tion

ratio

Specific

Number

of

Samples

Mean

dis

charge

(cfs)

Silica

(SiO,)

Iron

(Fe)

Cal-

(C«)

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)

as CaCO,
Per

cent

dium

conduct-

mhos at

25' C)

Monch Parts

per

mil

lion

Tons

per

foot

Tons

per

day

Cal-

magne-

Non-

carbon

ate

pH

Occober 1958 0 18,300 -. .. .- .. .. .. .. .. .. .. „ .. .. .. .. .. .-

November 5 2,230 -- -- — 127 -- 200 — 87 -- -- -- 892 1.21 384 220 42 2.8 i .270 --

December 5 1,030
" " -"

174
"

197
"

122
-" " -"

1,154 1.57 461 300 45 3.5 1 .590
"

January 1959 4 742 26 149 23 179 7.8 210 501 119 1.7 5.6 0.36 1,163 1.58 46 7 294 45 3.6 1.610 7.8

February 5 462 -- — -- 217 -- 190 -- 163 -- -- — 1,340 1.82 506 351 48 4.2 1,860 —

March 7 345
" -" --

229
-"

153
-"

172
" -" "-

1,377 1.37 438 362 51 4.5 I .890
•"

April 6 285 .. .. -. 229 .. 153 .. 174 -. .. .. 1,363 1.85 488 362 51 4.5 1.900 --

May- 8 512 -- -- — 157 — 152 — 103 — — — 978 1.33 371 238 48 3.6 I .380 —

June 8 620
" "- "-

157
"-

156
"

102
"- -- --

989 1.35 376 243 43 3.5 1,400
-•

July 9 1,290 24 111 10 116 7.0 158 342 67 1.3 .6 .23 792 1.08 320 182 43 2.8 1 .120 7.8

Augus c 7 2.040 — -- -- 69 -- 151 — 33 -- -- — 627 .85 298 174 34 1.7 869 —

Sepcember 9 2,360
" -" "-

76
"-

183
"-

46
"- " "

544 .74 239 89 41 2.1 799
—



RIO GRANDE BASIN—Concinued

3775. RIO GRANDE AT I.ANGTRY , TEX.

LOCATION.--Ac gaging station uc lunger* Val Verde County. 24.1 miles above the confluence
DRAINAGE AREA.--84,795 square miles (United States and Mexico; from International Boundat
RECORDS AVAILABLE.—Chemical analyses: 1944 to 1959.
REMARKS.--Chemical analyses by U. S. Department of Agrlculcure, Agricultural Research Set

samples and records of discharge for water year Occober 1958 to September 1959 given in

jlth Che Peco:

and Water Coi

Rlvor, and 6L4.1 clvor milo3 below the Amet
mission Water BuLlettn Number 28).

Salinity Laboratory, Riverside, Calif. Records of specific conduccance
rial Boundary and Wacer Commission Wacer Bullecln Numbers 28 and 29.

>f daily

Chem Leal analyses, ic parts per million, water year Occober 1958 Co Sepcember 1959

Dissolved solids Hardness

Number

of

Samples

Mean

dis

charge

(cfs)

Silica

(SiO,)

Iron

(Fe)

Cal-

(C.)

Mag-
ne-

(Mg)

So

dium

(Na)

Po-

toa-

(K)

Bicar

bonate

(HCO,)

Sul-

fate

(SO.)

Chlo

ride

(CD

Fluo

ride

(F)

Ni

trate

(NO,)

Bo-

(B)

Per

cent

so

dium

dium

adsorp

tion

ratio

conduct-

(micro

mhos at

25-C)

Monch Parts

per

rail-

lion

Tons

per

acre-

foot

Ton.

per

day

Cal

cium,

magne-

Non-

carbon

ate

pH

Occober 1958

Novembe r

December

4

5

21,700

3,090
1,360 ;;

68

105

121

6.6

13

22

37

89

138 ;;
153

183

186

123

270

398

17

61

101
"

4.3

1.9

4.3

0.11

.16

.30

363

681

943

0.49

.93

1.28

196

318
394

72

168

242

29

38

43

1.2

2.2

3.0

561

1.000

1,320

7.8

3.1

7.8

January 1959
February
March

4

4

3

1,070
795

643

22 118

119

108

2 2

-••

2"

134

137

139

6.3 194

189

173

378

382

372

95

104

106

1.3 4.3

3.7

1.9

.29

.20

.32

915

916
914

1.24

1.25
1.24

386

396
374

226

242

233

43

43

45

3.0

3.0

3.1

1,300

1,320
1.310

7.9

8.0

7.9

April
May
June

5

3

4

566

1,110

1,130

"

97

76

89

25

11

13

12 7

too

75

"-

160

177

165

341

237

238

101

44

50
"

1.2

1.2

1.9

.24

.14

.15

831

602

585

1.13

.82

.80

34 7

234

278

216

89

142

44

48

37

3.0

2.9

2.0

1 .230

886

869

8.0

8.0

8.0

July
Augusc
Sepcember

6

4

2,360
2,160
3,200

18 94

97

78

10

12

8.6

72

89

53

5.5 183

180

179

222

250

154

39

53

33

1.0 1 .2

1.2

3.1

.13

.20

.16

570

661

450

.78

.90

.61

276

292

229

126

145

82

36

40

34

1.9

2.3

1.5

834

945

669

7.9

7.9

8.0



RIO GRANDE BASIN—Concinued

4101. PECOS RIVER BELOW RED BLUFF DAM NEAR ORLA, TEX.

LOCATION.--Just below dam, 3 miles upstream from Salt (Screwbean) Draw, 5 miles northwest of Orla, Reeves County, and 14 mill
DRAINAGE AREA.--20,720 square miles, approximately (contributing area).
RECORDS AVAILABLE.--Chemical analyses: July 1937 to September 1959.

Water temperatures: March 1953 to September 1959.
EXTREMES, 1958-59.—Dissolved solids: Maximum, 6,220 ppm Oct. 1-31; minimum, 4,240 ppm Nov. 23-30.

Hardness: Maximum, 1,860 ppm Sept. 1-30; minimum, 1,510 ppm Nov. 1-22.
Specific conductance: Maximum daily, 10,500 micromhos Occ. 3; minimum daily, 5,660 micromhos Nov. 28.
Wacer cemperacures: Maximum, 79°F on many days during Augusc and Sepcember; minimum, 44°F on several days in January.

EXTREMES, 1937-59.--Dissolved solids: Maximum, 15,600 ppm Sepc. 17-30, 1953; minimum, 1,090 ppm June 1-2, 1948.
Hardness: Maximum, 3,430 ppm July 1-31, Occ. 1-16, 1953; minimum, 602 ppm June 1-2, 1948.
Specific conduccance: Maximum daily, 24,200 micromhos Sept. 23, 30, 1953; minimum dally, 1,610 micromhos June 2. 1948.
Wacer cemperacures (1953-59): Maximum, 8l°F Aug. 1-4, 1958; minimum, 40°F on several days during wincer tnonchs.

REMARKS.--Records of specific conduccance of daily samples available in district office at Austin, Tex. Records of discharge
given in Water-Supply Paper 1632. Mean discharge values reported below have been adjusted to exclude inflow from Salt (Si

tation near Orla for water year
rewbean) Draw which enters Pecos River betwee

ter year October 1953 to September 1959.

Date of collection

Oct. 1-31. 1958--

Nov. 1-22

Nov. 23-30

Dec. 1-31

Jan. 1-31, 1959 -
Feb. 1-23

Mar. 1-31

Apr. 1-30 -

May 1-31
June 1-30

July 1-31
Aug. 1-31
Sept. 1-30

Weighted average

Mean

dis

charge
(cfs)

172

261

Cal-

(Ca)

100

Mag-

418 115

443 120

455 141

455 138

445 131

448 12 7

470 157

448 132

450 118

482 153

505 145

dium

(Na)

Po-

tas-

(K)

1,670
1,290

893

913

1,100

1.000

1,310
1,120

1,130
1,200
1,390

bonate

(HCO,)

143

164

166

149

143

139

152

141

135

130

130

Sul

fate

(SO,)

1,310

1,280

1,340
1,480

1,490
1,390

1,490
1,470

1,610
1,500

1,500
1,620
1,700

!,500
! ,010

.,380

.,360

.,430

.,640

,530
.,620

!,030
.,720

.,690

.,870
!,130

Ni

trate

(NO,)

4.0

4.0

2.5

3.0

3.0

2.0

2.5

1.0

Dissolved solids

6,220
5,210

4,240
4,420

4,550
5,010

4,680

4,790

5,670
5,010

4,970
5,410
5,950

Tons

per

5.77

6.01

6.36

6.51

7.71

6.81

6.76

7.36

8.09

Tons

per

56.3

33.9

45.7

56.7

1,030

2,590

62.9

2,220

2,310
3,810
1,740

Hardness

as CoCO,

Cal-

majtre

1,550
1,510

1,520
1,610

1,720
1,700

1.650
1,640

1,820
1,660

1,610
1,830
1,860

Non-

:arbon-

ate

1,400
1,480

1,580

1,580

1,530
1,530

1,690
1,550

1,500
1,720
1,750

:tober 1958 to September
sampling point and gagin

So

dium

adsorp

tion

ratio

9,670

8,000

6,280
6,350

6,520
6,990

6.740
6,890

8,310
7,190

7,040
7,470
8,460

7.3

7-2

7.1

7.5

7.7



vo

RIO GRANDE BASIN--ContInued

4465. PECOS RIVER NEAR GIRVIN, TEX.

LOCATION.--At supplementary gage at bridge on U. S. Highway 67, about half a mile downstream from Panhandle A Santa Fe Railway bridge, 2.1 miles east of Gtrvln, Pecos County. 6^ mile
downstream from Comanche Creek and 7.8 miles downstream from regular gaging stacion.

DRAINAGE AREA.--29,560 square miles, approximately (contributing area at supplementary gage).
RECORDS AVAILABLE.--Chemical analyses: October 1939 to June 1941, Occober 1946 to Sepcember 1947, Occober 1953 Co Sepcember 1959.

Wacer cemperacures: Occober 1953 to January 1959.
EXTREMES, 1958-59.--Hardness: Maximum, 4,940 ppm Sept. 1-30; minimum, 1,910 ppm July 18-24.

Specific conductance: Maximum daily, 25,600 micromhos Sept. 5, 9; minimum daily, 7,100 micromhos July 19-20.
EXTREMES, 1939-41, 1946-47, 1953-59.--Hardness: Maximum, 5,040 ppm June 1-30, 1956; minimum, 330 ppm May 18, 1957.

Specific conductance: Maximum dally, 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 dally samples available in district office ac Auscln, Tex. Records of discharge for wacer year Occober 1958 Co Sepcember 1959 given in
Wacer-Supply Paper 1632.

Date of collectii

Oct. 1-13, 1958

Oct. 14-31

Nov. 1-30

Dec. 1-31

Jan. 1-31, 1959—

Feb. 1-28

Mar. 1-31

Apr. 1-30—
May 1-31---

June 1-30
July 1-17
July 18-24
July 25-31

Aug. 1-31
Sept. 1-30

Weighted average

charge
(Cf.)

68.2

3S.7

33.0

50. •

31.2

30.5
26.1

16.8 7.2

23.8 6.3

43.1 1 ,9
14.0 4.7

10.3 ..

10.3 --

Iron

(Fe)

Cal-

(Ca)

..1 .

655
'.hii

Mag-

v,l

412

186
317

»1 analyses, in pares per million, wacer year Occober 1958 Co September 1959

So

dium

(Na)

1,960
2,790
3.490

3,910
4,020

3,890
4,330

4,120

3,080

3,470

1.390
2,370

4,690

4,960

tas-

(K)

bonate

(HCO,)

163

163
150

-77

200

188

172

1 ,980
2,740
3,280

3.540
3.590

3,660
3,890

3,940
3,750

3,100
3,360

1,830
2,520

4,420

4.590

3,020
4,2 70

5,430

6,000
6,190

6,140
6,780

7,070
6,440

4,960
5,280

2,150
3,610

7,360
7,910

Fluo

ride

(F)

tratc

(NO,)

Bo-

(B)

Dissolved solids

(calculated)

15.600

12.200
13,200

6.060
9,350

Tons

per

21.4

16.7

18.1
8.24

12.8

pet

day

553
348

705

353

Hardness

as CcCO:

2,210
3,000

3,670

3,790

3,960

4,040

4,230

4,330
4,020

3.390

3,330
1,910
2,500

4,730
4,940

2,080
2,870

3.550

3,640

3,800

3,890
4,090

4,230
3,960

3.350

3,280
1,850

2,420

4,690
4,890

3.670 3,560

sdsorp-

Specilic

conduct-

11.500
I5.500
18,700

20.200

20,600

20,500

22 ,200

22,700
21.200

17,200
17,900
8,640

13,100

22,700
23,900

7.9

7.9

7.4

7.8

7.6

7.3

7.2

7.2

5.9

B . 0

7.0

7.3

7.2



CO

RIO GRANDE BASIN—Continued

PECOS RIVER NEAR S11UMLA, TEX.

LOCATION.--At gaging scation about 6 miles north of Shumla, Val Verde County, 13.0 miles upstream from the Pecos High Bridge and 18.5 river miles upstream
with the Rio Grande.

DRAINAGE AREA.--35,162 square miles (United Scaces and Mexico; from Incernacional Boundary and Wacer Commission Wacer Bulletin Number 28).
RECORDS AVAILABLE.--Chemical analyses: Occober 1954 Co Sepcember 1959.
REMARKS.--Chemical analyses by U. S. Deparcmenc of Agriculture, Agricultural Research Service, U. S. Salinity Laboratory, Riverside Calif. Records of spe<

samples and records of discharge for water year Occober 1958 co September 1959 given in International Boundary and Water Commission Wacer Bulletin Numbei

Occober 1958

November

December

January 1959
February
March

April
May
June

Numbei

Sample charge
(cfs)

533
282

241

215
202

174

227

262

5 55

433

Silica

(SiO,)

Cal-

(Ca)

134

170

171

163

154

Mag-
So

dium

(Na)

510

517

502

500

bu-

(K)

bonate

(HCO.)

177

174

156

L37

142

153

159

Sul

fate

(SO,)

354

375
42 5

257

253

144

463

603

696

840

840

(F)

Ni

trate

(NO,)

6.2

5.6

3.7

3.7

3.7

2.5

1.2

3.1

2.5

0.15

.20

.25

September 1959

Dissolved solids

1,449
1,718
1,999

2,212
2,351
2,484

2,268
2,300
2,366

1,257

1,229

303

L.97

2.34

2.72

3.01

3.20

3.38

3.13

3.22

ific conducts

s 28 and 29.

Hardness

asCoCO:

530

596

667

760

772

724

696

710

424

421

308

carbor

ate

392

449

513

300

291

177

Per

cent

5.5

3.7

Specific
conduct-

2,290

2,790

3,150

3.530

3,730

3,800

3,650
3,590

3,760

2,060

1.980

1,310

7.9

8.0

3.0

7.9

8.2

8.0



RIO GRANDE BASIN--Continued

4590. RIO CRANDE AT LAREDO, TEX.

LOCATION.--At gaging station at railroad bridge between Laredo, Webb County, and Nuevo Laredo, Tamaulipas, 884.3 mile
DRAINAGE AREA.—135,976 square miles (United States and Mexico; from International Boundary and Water Comnlssion Wace
RECORDS AVAILABLE.—Chemical analyses: July 1955 co Sepcember 1959.
REMARKS.--Chemical analyses by U. S. Department of Agriculture, Agricultural Research Servico, U. S. Salinity Laboratory, Riverside, Calif. Records

of daily samples and records of discharge cor water year October 1958 to September 1959 given In International Boundary and Water Commission Water

below the American Dam at El Pas

Bulletin Number 28).

if specific condu
Bulletin Numbers

Che* ical ana vses. i p Darts per milll in, water ve.ir October 1958 to September : • •

Number

o£

Samples

Mean

dis

charge
(cfs)

Silica

(SiO,) (Fe)

Cal-

(Ca)

Mag.

(Mg)

So

dium

(Na)

Po-

la«-

(K)

Bicar-

bonate

(HCO,)

Sul

fate

(SO.)

Chlo

ride

(CI)

Fluo

ride

(F)

Ni

trate

(NO,)

Bo-

(B)

Di solved solids Hardness

as CaCO, Per-

cent

dium

So-

dium

adsorp
tion

Specific

conduct-

mhos at

Monch Parts

per

Tons

per
Tons

per

Cal-
Non-

carbon

pH

lion foot
day ate 25' C)

Occober 1958

November

December

31

30

31

29,630
8,220
4,330

-- - "

39

59

81

••

153

168

180
--

57

87

""

„

379

497

593

0.52

.68

.81

202

2 50

282

78

112

135

29

34

38

1.6

2.1

570

755

908
"

January 1959
February
March

31

28

31

3.560
3.150
2.470

12 85 20 87

90

115

3.5 183

159

161

184 99

112
104

0.8 6.8 0.13 619

601

662

.84

.82

.90

294

2 76

284

144

146

152

39

42

47

2.2

3.0

958

948

1.020

7.8

April
May
June

30

31

30

2.180
2,870
3,770

"- -" "
97

91

69

-•

162

165

156

"
123

110

85
" "

""

629

609

473

.86

.83

.64

282

2 70

235

150

134

108

43

42

39

2.5

2.4

2.0

995

9)9

777

•"

July
AugusC
September

31

31

30

4,440
2,880
4,750

22 72 12 67

81

54

4.7 153

153

162

148 69

88

43

.8 5.0 .11 496

546

429

.67

.74

.58

228

237

215

103

112

82

38

43

35

1.9

2.3

1.6

758
837

660

7.9



I—1

o
o

LOCATION.--Immediately below Falcon
DRAINAGE AREA. — 164 ,482 square mile
RECORDS AVAILABLE.--Chemical analys
REMARKS.--Chemical analyses by U. S

Jam, Starr County, 2.5 mi
(United States and Mexic

s: July 1955 to Septembe
Department of Agriculcur

samp16 and >£ discharge to yea Occ 1958 Co Sepcembi

RIO GRANDE BASIN—Cone inued

RIO GRANDE BELOW FALCON DAM, TEX.

dm gaging scation near Chapeno, 970.9 riv
tionai Boundary and water Commission Vfate

r miles below che Amer

Bulletin Number 28).

Dam at El Pa

stl Research Service,
r 1959 given In Ince

S. Sallnicy Laboracory, Riverside, Calif. Reco
cional Boundary and Water Commission Wacer Bulle

;f daily

Chen cal analyses, in parts per millioa, water year Occober 1958 Co 5 eptember 1959

Di solved solids Hard nes.

So-

dium

adsorp

Specific

Number

of

Samples

Mean

dis

charge
Silica

(SiO,)

Iron

(Fe)

Cal. Mag- So

dium

Po-

tas-
bonate

Sul

fate

Chlo

ride

Fluo

ride

Ni

trate

Bo-
as CoCO,

Per

cent

conduct-

(micrc-
Month

Parts Tons
Tons

Cal
Non-

pH

(cfs) (Ca)
(Mg) (Na) (K) (HCO,) (SO.) (CI) (F) (NO,) IB) per per

per

day

cium,
carbon dium

tion
mhos at

mil

lion foot

magne-
ate

ratio
2S' C)

October 1958 12 32 ,500 .- 58 9.4 49 .. 136 103 52 .. 1.9 0.15 367 0.50 184 72 37 1.6 591 7.3

November 12 19,000 — 60 8.9 40 -- 137 98 39 — 2.5 .10 347 .47 136 73 32 1.3 551 8.0

December 6 7,570
"

63 9.6 40
"

149 105 36
--

4.3 .11 360 .49 196 74 31 1.2 561 7.9

January 1959 12 3,460 6 69 9.1 40 3.9 159 105 39 0.8 5.0 .07 375 .51 209 78 29 1.2 589 7.8

February 10 6,030 — 66 12 42 — 162 109 41 — 5.0 .13 388 .53 215 82 30 1.2 610 8.0

March 12 5,640
"

72 9.4 44
"-

165 106 46
-

4.3 .14 421 .57 219 34 30 1.3 636 7.8

April 12 3,110 .. 74 13 51 .. 168 129 53 3.7 .13 411 .55 238 100 32 1.4 683 8.0

May 12 5,290 -- 73 14 57 — 160 143 60 — 3.7 .11 483 .66 238 107 34 1.6 727 7.8

June 10 4,250
~

72 14 62
"

153 150 68
"

3.1 .09 468 .64 238 112 36 1.3 750 7.9

July 13 3,720 13 69 16 69 3.9 138 160 79 .6 1.2 .13 504 .69 236 123 38 2.0 732 7.8

August 9 1.950 — 66 16 72 — 125 171 S2 — .6 .15 510 .69 231 128 40 2.1 784 7.9

September 14 4,600
—

65 16 74
-

126 165 82
"

1.2 .14 494 .67 228 124 4! 2.1 783 7.9



RIO GRANDE BASIN—Concinued

RIO GRANDE AT FORT RINGGOLD, RIO GRANDE CITY

LOCATION.-At gaging station about I mile downstream Irom Rio Grande City, Starr County. 3.9 miles below the mouth of the Rio San Juan, and 1,014
American Dam at El Paso.

DRAINAGE AREA.--180.396 square miles (United Slates and Mexico; from International Boundary and Water Commission Water Bulletin Number 28).
RECORDS AVAILABLE.—Chemical analyses: January to September 1959.
RFVAKKS.--Chemical analysts by U. S. Department of Agriculture, Agricultural Research Service. U. S. Salinity Laboratory, Riverside. Calit. Reco

samples and records of discharge for water year October 1958 to September 1959 given in International Boundary and Water Commission Water Bulle

Che-1 parts LU ion, Ja Sept '.9 59

ot specific conducta

Numbers 28 and 29.

if dally

Di .olved so lids Hardness
So-

dium

adsorp

tion

ratio

Specific

Numhc r Mi-an Cal- M.g-
So

Po- Bicar- Sul- Chlo Fluo Ni Bo-
as CoCO,

Per conduct-

Month of

Samples

dis

charge

(cfs)

Silica

(SiO,)

Iron

(Fe)
<C) (Mg)

dium

(Na)

tas-

(K)

bonate

(HCO,)

fate

(SO.)

ride

(CI)

ride

(F)

trate

(NO,) (B)

Parts

per

mil
lion

Tons

per

acre-

foot

Tons

per

day

Cal-

magnc-

Non-

carbon

ate

cent

dium

tmicro-

mhos at

25- C)

pH

January 1939 31 4,130 6 74 9.1 50 4.3 164 113 53 0.6 5.6 0.15 419 0.57 221 87 32 1 .5 036 7.9

February 23 6,560 — 62 1". 45 -- 160 113 45 -- 5.0 .07 399 .54 215 84 31 1.3 b2I 8.0

March 31 6,150
"

73 12 48
—

165 117 51
—

4.3 .05 435 .59 231 96 31 1 .4 6 58 7.8

April 30 3.240 .. 78 13 60 .. 173 136 69 .. 3.7 .11 481 .65 247 106 35 1.7 755 '.8

Hay 31 5.180 -- 75 14 62 -- 163 146 67 -- 4.3 .09 501 .68 246 112 35 1.7 763 8.0

June 30 4,210
"

7 3 16 69
"-

160 155 78
"

3.1 .11 501 .68 251 120 38 1 .9 B03 7.9

July 31 3,800 12 71 16 73 4.3 145 164 80 .6 2.5 .16 516 .70 242 123 39 2.1 810 7.9

August 31 2.130 -. 72 16 86 — 146 169 99 -- 1,9 .21 553 .75 246 126 43 2 .4 8 7o 8.1

September 27 4,630
"-

68 16 76
"-

136 166 85
•"

1.2 .16 511 .69 236 12=. 41 2 .1 809 3.0



o
ho

RIO GRANDE BASIN—Continued

RIO CRANDE AT ANZALDUAS DAM

LOCATION.--At gaging station 0.5 mile below Anialduas Dam, Hidalgo County, 12.2 miles upstream from Hidalgo, and 1,077.1 river miles below the American Dam a
DRAINAGE AREA.--182.138 square miles (United Scaces and Mexico; from Incernacional Boundary and Wacer Co^iission Wacer Bulletin Number 28).
RECORDS AVAILABLE.--Chemical analyses: March co September 1959.
REMARKS.--Chemical analyses by U. S. Department of Agriculture, Agricultural Research Service. U. S. Salinicy Laboratory, Riverside, Calif. Records of spec

of daily samples and records of discharge for water year October 1958 co Sepcember 1959 given in Incernacional Boundary and Wacer Commission Water Bulled
flc conductance

Numbers 28 and 29.

Che ileal analyses, in parts per mllli aa, »urch to September 1959

Di solved so ids Hardness Specific

Number

of

Samples

Mean

dis-

charge
Silica

(SiO:)

Iron

(Fe)

Cal- Mag-
ne-

So

dium

Po-

tas-
Bicar

bonate

Sul

fate

Chlo

ride

Fluo

ride

Ni

trate

Bo-
as CoCO,

Per

cent

So

dium

adsorp

conduct

ance

(micro
Month

Parts Ton.
Tons

Cal-
Non-

pH

(cfs) (Ca) (Mg) (Na)
(K) (HCO,) (SO.) (CI) (F) (NO,) (B) per

mil

lion

per

acre-

foot

per

day
magnc-

carbon,

ate

dium
tion

ratio
mhos at

25- C)

March 1959 9 3,830 12 73 13 71 5.1 154 134 87 0.6 3.7 0.15 520 0.71 234 108 39 2.0 79b 7.8

April 8 762 -- 87 18 115 — 167 176 159 -- 3.7 .24 692 .94 292 155 46 2.9 1,110 8.0

May 9 987
"

81 18 115
"

159 180 148
—

3.1 .25 6 78 .92 2 76 146 43 3.0 1.070 8.0

June 8 L.300 ._ 85 20 129 .. 159 198 174 1.9 .28 721 .98 295 164 49 3.3 1,180 7.9

July 8 603 13 83 21 130 4.7 154 208 168 .6 1.2 .30 746 1.01 292 166 49 3.3 I ,180 7.3

August 8 15.3 -- 80 21 143 — 138 206 194 — .6 .34 76 5 1.04 286 173 52 3.7 1.230 8.0

September 7 1.350 74 19 109
"

141 193 137
-"

.6 .19 628 .85 264 148 47 2.9 1,010 8.1
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