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FOREWORD

On September 1, 1965 the Texas Water Commission (formerly, before February
1962, the State Board of Water Engineers) experienced a far-reaching realign-
ment of functions and personnel, directed toward the increased emphasis needed
for planning and developing Texas' water resources and for administering water

rights.,

Realigned and concentrated in the Texas Water Development Board were the
investigative, planning, development, research, financing, and supporting func-
tions, including the reports review and publication functions. The name Texas
Water Commission was changed to Texas Water Rights Commission, and responsibil-
ity for functions relating to water-rights administration was vested therein.

For the reader's convenience, references in this report have been altered,
where necessary, to reflect the current (post September 1, 1965) assigmment of
responsibility for the function mentioned. In other words credit for a func-
tion performed by the Texas Water Commission before the September 1, 1965
realigmment generally will be given in this report either to the Water Develop-
ment Board or to the Water Rights Commission, depending on which agency now has
responsibility for that function.

Texas Water Development Board

4

ohn J. Vandertulip
Chief Engineer
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CHEMICAL COMPOSITION OF TEXAS

SURFACE WATERS, 1963

INTRODUCTION

This report contains data on the chemical quality of the surface waters of
Texas for the water year 1963 (October 1, 1962 to September 30, 1963). Results
are presented for chemical analyses of water samples obtained daily or less fre-
quently at selected sites throughout the State.

The material dissolved in the water of a stream is derived from many
sources, and the amount carried is comnstantly changing. Water in contact with
rocks and soils, even for short periods of time, will dissolve some of the
mineral and organic substances. Industries and city sewer systems contribute
waste water containing dissolved materials. Runoff from cultivated farmlands
may contain phosphate, potassium, and nitrate from fertilizers. Forest areas
yield runoff containing wastes from the decomposition of organic matter.

The concentration of dissolved solids in the water is usually at a minimum
when streams are in flood. As streamflow decreases the concentration of dis-
solved solids generally increases so that where the base flow of a stream is
maintained by ground water the dissolved-solids concentration is generally at a
maximum.

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

COOPERATION

This is the eighteenth in a series of annual reports (water years 1946-63)
on the chemical quality of surface waters of Texas prepared by the U.S. Geologi-
cal Survey in cooperation with the Texas Water Development Board. In addition
to the annual reports, two earlier reports contained data for the water years
1938-44 and 1938-45, respectively. Information as to the availability of these
reports may be obtained by writing the Texas Water Development Board, Austin,
Texas.

Other agencies cooperating in the collection of these data were the Brazos
River Authority, the Canadian River Municipal Water Authority, the Chambers-
Liberty Counties Navigation District, the cities of Dallas, Fort Worth, and
Wichita Falls, the Colorado River Municipal Water District, the Corps of Engi-
neers, U.S. Army, the Dow Chemical Company, the Lower Colorado River Authority,
the Lower Neches Valley Authority, the Red Bluff Water Power Control District,



the Sabine River Authority, the Tarrant County Water Control and Improvement Dis=
trict No. 1, the Texas Electric Service Company, the West Central Texas Munici-
pal Water District, and the Wichita County Water Improvement Districts No. 1 and
No. 2.

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

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

COLLECTION AND ANALYSIS OF SAMPLES

The samples for which data are given were collected from October 1, 1962
to September 30, 1963, Descriptive statements are given for each sampling sta-
tion for which a regular series of chemical analyses have been made. These
statements give location of the stream-sampling station, drainage area of the
stream above the station, length of time for which records are available,
extremes of dissolved solids, hardness, specific conductance, water temperature,
and other pertinent data. Records of discharge of the stream at or near the
sampling site for the sampling period are included in most tables of analyses.

Texas Water Development Board-U.S. Geological Survey
Sampling Program

During the period covered by this report samples were collected daily at
57 stations on Texas streams and twice weekly at four sampling sites in Trinity
Bay near the mouth of the Trinity River. Samples were collected periodically
at three sites in a small area on Salt Croton and Haystack Creeks near Asper-
mont. In addition to the chemical-quality data included in this report, temper-
ature data for streams at 47 of the sampling stations are available in the
files of the U.S. Geological Survey in Austin., Records of chemical quality of
streams at 56 additional sampling stations have been published in earlier
reports of this series. The locations of the active and inactive stations are
shown on the accompanying map (Plate 1). The periods of operation of all the
stations are shown on the bar graph (Figure 4). The three sampling sites on
Salt Croton and Haystack Creeks are indicated as a single location (46) on the
m-ap.

Water samples were usually collected 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 succes~-
sive samples having similar conductance. 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 concentration of daily samples,
river stage, weather conditions, and other background information of the stream.
At several sampling stations where chemical composition changes gradually,
daily samples for an entire month were composited.



Reconnaissance Study

The collection of samples at miscellaneous sites was increased slightly
during the 1963 water year. Sampling for the statewide reconnaissance studyl/
was concentrated in the Neches and San Jacinto River Basins and reports summa-
rizing water quality in those basins are in preparation. Similar reports are
planned for the other major river basins of the State during the period 1965-68.

Low-Flow Investigations

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

Low-flow investigations were made during the 1963 water year on the Sabine
River, on the Lampasas River in the Brazos River Basin, on Cibolo Creek in the
San Antonio River Basin, and on the Nueces River. Chemical analyses of samples
collected during these investigations are included with the miscellaneous analy-
ses for the respective basins.

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

Included in this report are 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 two of the stations samples were collected daily; at the others, from 1 to 31
samples were collected each month. A single monthly composite was made by tak-
ing from each individual sample an amount of water proportional to the volume of
riverflow represented by the sample. Results of these analyses are also pub-
lished in equivalents per million in Water Bulletins Number 32 and 33 of the
International Boundary and Water Commission, together with streamflow and
related data.

EXPRESSION OF RESULTS

The chemical constituents given in the tables of analyses are reported in
parts per million., A part per million is a unit weight of a constituent in a
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.

1Y Texas Water Commission, 1962, The present reconnaissance study program of
the chemical quality of streams in Texas: Texas Water Commission Circ. 6201,
15 p.



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

Sodium-adsorption ratio (SAR) is used to express the relative activity of
sodium ions in exchange reactions with the soil, and is an index of the sodium
or alkali hazard to the soil.

+
SAR = Na
-\/&H- + Mg-H-
2

where the concentrations of the constituents are expressed in equivalents per
million. Waters are divided into four classes with respect to sodium hazard
depending upon the SAR value and the specific conductance. (See Figure 1l.) At
a conductance of 100 micromhos per centimeter the dividing points are at SAR
values of 10, 18, and 26, but at 5,000 micromhos the corresponding dividing
points are at SAR values of approximately 2.5, 6.5, and 11.

b

Specific conductance, a measure of a water's ability to conduct an elec-
tric current, is reported in micromhos per centimeter at 25°C. It varies with
the amount of dissolved solids and is used to approximate the dissolved-solids
content,

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

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

Hardness due to calcium and magnesium, and noncarbonate hardness are
reported as calcium carbonate (CaCO3).

The discharge-weighted averages of analyses are reported for daily sam-
pling stations for which discharge records are available. The weighted-average
value represents the approximate composition of water that would be found in a
reservoir containing all the water passing a given station during the year,
after thorough mixing in the reservoir.

The samples were analyzed according to methods used by the U.S. Geological
Survey._zj
SURFACE -WATER RUNOFF AND CHEMICAL-QUALITY CONDITIONS

Runoff was generally deficient throughout Texas during the 1963 water year,
with near-drouth conditions developing over most of the State. Locally,

2/ Rainwater, F. H., and Thatcher, L. L., 1960, Methods for collection and
analysis of water samples: U.S. Geol. Survey Water-Supply Paper 1454, 301 p.,
17 figs., 3 tables.
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excessive rains caused flooding in the Dallas area in October; in the upper
Trinity, Sabine, and Sulphur Rivers in April; and in the lower Nueces River in
June. Rainfall associated with Hurricane Cindy approached 24 inches on Septem=-
ber 17 in the Beaumont-Port Arthur area.

Mean discharges for selected stations for the 1962 and 1963 water years,
and for the period of record, are shown in Figure 2. On many streams, changes
in dissolved solids are closely related to the rate of discharge. Low flows
are likely to be considerably more mineralized than are floodflows in the same
stream., For streams whose discharge is controlled by reservoirs, the chemical
composition of the water may remain relatively constant despite large fluctua-
tions in discharge. Streams that are subject to pollution by oil fields or
other sources of salts may show large increases in dissolved solids when moder=
ate storm runoff flushes oil-field wastes or salt residues into the streams.

In Table 1 are listed the mean discharges and the maximum, minimum, and
weighted-average concentrations of dissolved solids for stations operated under
the Texas Water Development Board-U.S. Geological Survey cooperative program
during the 1963 water year.

Canadian River Basin

Streamflow at the station Canadian River near Amarillo for the 1963 water
year was about 80 percent of the previous year and less than 30 percent of the
26-year average. Almost 80 percent of the runoff for the year occurred during
the summer. Although runoff during 1963 was less than in 1962 the weighted-
average concentration of dissolved solids was 779 ppm, which is 41 ppm less
than in 1962,

Low flow is maintained by drainage of sewage effluent down East Amarillo
Creek from the Amarillo sewage disposal plant, and nitrates during much of the
time exceed 30 ppm. The weighted-average nitrate concentration for 1963 was 11

pprm.

Red River Basin

Streamflow in the Red River Basin in 1963 was less than half the 27-year
average and only about half of that recorded in 1962,

_ At the station Little Wichita River near Henrietta, streamflow was about

80 percent of the 10-year average and about the same as in 1962. The water was
of good quality except during periods of low flow. The weighted-average concen-
tration of dissolved solids was 158 ppm, which is 76 ppm less than in 1962.

The chemical-quality station Little Wichita River near Ringgold was dis-
continued on October 31, 1962.

At Denison Dam, the chemical quality of the outflow from Lake Texoma was
uniform and improved slightly over 1962, The weighted-average concentration of
dissolved solids was 989 ppm.



MEAN DISCEARGE, IN CUBIC FEET PER SECOND
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Figure 2. —Mean Discharge at Selected Stations for the 1962 and 1963 Water Years
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Table 1.--Mean discharge and maximum, minimum, and weighted-average concentrations of
dissolved solids for the 1963 water year for stations operated under the
Texas Water Development Board-U.S. Geological Survey cooperative program

Mean :
Sampling station discharge Digeolved #olide i(dps)
(cts) Maximum Minimum Weighted
average
CANADIAN RIVER BASIN
Canadian River near Amarillo 129 1,540 253 779
RED RIVER BASIN
Little Wichita River near Henrietta 101 2,470 30 158
Red River near Gainesville 1,289 5,580 292 1,590
Red River at Denison Dam near Denison 3,029 1,050 941 989
SULPHUR RIVER BASIN
South Sulphur River near Cooper 156 1,150 87 159
SABINE RIVER BASTN
Sabine River near Tatum 845 621 106 234
Sabine River near Ruliff 2,831 284 23 134
NECHES RIVER BASIN
Neches River near Alto 418 281 96 147
Angelina River near Lufkin 365 452 70 158
Neches River at Evadale 2,153 159 14 122
TRINITY RIVER BASIN
Trinity River near Rosser 1,752 604 225 297
Chambers Creek near Corsicana 114 578 174 299
Richland Creek near Fairfield == 10,100 173 —
Long King Creek near Livingston (a) 28.9 316 52 142
Trinity River at Romayor 3,495 612 134 287
Trinity River near Moss BLuff - 612 120 --
0ld River near Cove - 1,350 115 --
Trinity River at Anahuac e - - -
Trinity Bay at mouth of Trinity River near Anahuac w= -- - -
SAN JACINTC RIVER BASIN
West Fork San Jacinto River near Conroe 249 286 57 146
BRAZOS RIVER BASIN
Double Mountain Fork Brazos River near Asperment 164 6,200 599 1,120
Croton Creek near Jayton 25.4 36,600 3,030 5,490
Salt Croton Creek near Aspermont -- - - =
Salt Fork Brazos River near Aspermont 80.8 87,400 1,380 6,070
Brazos River at Seymour 299 12,800 852 2,850
California Creek near Stamford {b) 32.9 7,580 252 974
Deep Creek at Moran (c) 322 4,150 179 267
Hubbard Creek near Albany 17.7 1,180 177 248
North Fork Hubbard Creek near Albany (d) N 5,060 1,240 3,120
Salt Prong Hubbard Creek near Albany 1.2 4,250 766 2,110
Big Sandy Creek near Breckenridge 28.5 2,450 86 162
Bubbard Creek near Breckenridge 46.2 1,740 209 307
Clear Fork Brazos River near Eliasville 194 2,540 218 a6l
Brazos River at Possum Kingdom Dam near Graford 867 1,520 966 1,320
Brazos River at Whitney Dam near Whitney 1,215 1,060 810 89
Lampasas River at Youngsport 57.4 687 194 33
Little River at Cameron 475 539 176 301
Brazos River at Highway 21 near Bryan 1,896 1,200 186 703
Yegua Creek near Somerville 234 858 82 194
Navasota River near Bryan 48.7 1,410 (-1 288
Brazos River at Richmond 2,759 903 159 513
Brazos River at Harris Reservoir near Angleton - -— - --
Brazos River at Brazeria River near Bragoria = == —= --
COLORADO RIVER BASIN
Colorada River near Ira 4.1 44,300 854 3,400
Colorade River at Colorado City 16.8 19,400 380 3,550
Beals Creek near Westbrook 10.86 6,100 253 1,100
Colorado River near Silver 32.2 8,060 203 1,780
Colorado River at Ballinger 58.7 6,900 1&b 1,230
San Saba River near San Saba 52.7 316 204 281
Colorado River near San Saba 446 1,360 155 3B4
Cclorado River at Austin 1,056 348 313 338
Coclorado River at Wharton 997 360 206 323
LAVACA RIVER BASIN
Navidad River near Ganado 122 486 B7 228
GUADALUPE RIVER BASTN
Guadalupe River at Victoria 565 372 225 316
SAN ANTONIO RIVER BASIN
San Antonio River at Goliad 196 761 158 524
SAN ANTONIC-NUECES COASTAL AREA
Mission River at Refugio 10.6 66,900 324 9,650
NUECES RIVER BASIN
Nueces River near Mathis 109 428 344 382
RIO GRANDE BASIN
Pecos River below Red Bluff Dam near Orla 53.6 10,400 8,270 9,790
Pecos River near Girvin 36.8 20,000 11,200 13,900

Station operation began Jan. 1, 1963

Station operation began Oct. 12, 1962.
Station operation began Oct. 31, 1962.
Station operation began Nov. 1, 1962. R
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Sulphur River Basin

Flow in the South Sulphur River at the Cooper station was only 47 percent
of the flow in 1962 and 42 percent of the 2l-year average. The water was
almost always of good quality with a weighted-average dissolved-solids concen-
tration of 159 ppm.

Sabine River Basin

The Sabine River drains an area of high rainfall in East Texas and western
Louisiana, but runoff during the 1963 water year was unusually low. As measured
at the lowermost gaging station, Sabine River near Ruliff, streamflow was only
33 percent of the 39-year average.

The water of the basin is almost always low in dissolved solids, but as a
result of continued decreased flow the weighted-average concentration of dis-
solved solids for the Tatum station was 234 ppm, up 57 ppm from 1962 and at the
Ruliff station the weighted average was 134 ppm, up 31 ppm from 1962. Duration
curves for the Sabine River near Ruliff (Figure 3) show the percentage of time
specific concentrations of dissolved solids were equaled or exceeded during the
1963 water year and during water years 1954-63,

Neches River Basin

Runoff in the Neches River Basin during 1963 was less than half as much as
during 1962 and only about onme-third as much as the long-term average.

Although often high in organic color and turbidity, the water of the basin
is usually of good quality. The decrease in flow during 1963 caused an increase
in the discharge-weighted average concentration of dissolved solids at every
station. The weighted average increased to 147 ppm at the station on the
Neches River near Alto, up 26 ppm from 1962, increased to 158 ppm at the sta-
tion Angelina River near Lufkin, up 71 ppm from 1962, and increased to 122 ppm
at the Evadale station, up 20 ppm from 1962, Duration curves for the Neches
River at Evadale (Figure 3) show the percentage of time specific concentrations
of dissolved solids were equaled or exceeded during the 1963 water year and
during water years 1948-63.

Trinity River Basin

During the 1963 water year, streamflow in most of the streams in the upper
Trinity River Basin was less than in 1962. Runoff for the basin as measured at
the gaging station at Romayor was less than half the 39-year average.

Flow of the Trinity River at Rosser is largely controlled by reservoirs
above Dallas and by Lavon Reservoir on the East Fork Trinity River. During low-
flow periods much of the flow is sewage effluent from Fort Worth and Dallas.
High concentrations of nitrate, phosphate and ABS (alkyl benzene sulfonate) are
usually present in sewage effluent, and during 1963, nitrate concentrations
were as high as 48 ppm, phosphate as high as 11 ppm, and ABS as high as 1.8 ppm.
The weighted-average nitrate concentration was 9.4 ppm. The weighted-average
concentration of dissolved solids was 297 ppm, almost the same as in 1962.
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A new chemical-quality station, Long King Creek near Livingston, was estab-
lished in the Trinity River Basin in January 1963. For the period January to
September, the weighted-average concentration of dissolved solids was 142 ppm.

Although runoff at the Romayor station was only about 80 percent of that
in 1962, the weighted-average concentration of dissolved solids was slightly
less, 287 ppm in 1963 as compared to 295 ppm in 1962. Duration curves for the
Romayor station (Figure 3) show the percentage of time specific concentrations
of dissolved solids were equaled or exceeded during the 1963 water year and
during water years 1958-63.

San Jacinto River Basin

At the chemical-quality station, West Fork San Jacinto River near Conroe,
runoff in 1963 was only about half the 27-year average but the average dis-
charge in 1963 was 249 cfs as compared to 157 cfs in 1962, The water of the
West Fork San Jacinto River is of good quality; in 1963 the weighted-average
concentration of dissolved solids was 146 ppm.

Brazos River Basin

Runoff in the Brazos River Basin was below average in 1963 but at stations
in the upper part of the basin it was about the same as in 1962, However, the
water generally was of slightly better quality than in 1962.

The 1963 average discharge of the Double Mountain Fork Brazos River near
Aspermont was slightly lower than both the 34-year and 1962 averages. The
weighted-average concentration of dissolved solids was 1,120 ppm, nearly the
same as in 1962. The average discharge of the Salt Fork Brazos River near
Aspermont was only 55 percent of the 24-year average, but was 28 percent more
than in 1962, The weighted-average concentration of dissolved solids decreased
to 6,070 ppm, only two-thirds as high as in 1962.

Flow of the Brazos River at Seymour, downstream from the junction of the
Double Mountain and Salt Forks of the Brazos River, was 69 percent of the 39-
year average and about the same as in 1962, The weighted-average concentration
of dissolved solids was 2,850 ppm, a slight increase over 1962.

Three chemical-quality stations were established in the Brazos River Basin
during 1963. A station on California Creek near Stamford measures the salt
load from an area having many oil fields. The other two stations, Deep Creek
near Moran and North Fork Hubbard Creek near Albany, were established to meas-
ure the quality of inflow to Hubbard Creek Reservoir.

Storage in Possum Kingdom Reservoir decreased during 1963 from 692,600
acre-feet on October 1, 1962 to 560,800 acre-feet on September 30, 1963. The
weighted~average concentration of dissolved solids in water released from the
reservoir was about the same as in 1962.

Runoff from the area below Possum Kingdom Reservoir during the last quar-
ter of the 1962 water year had improved the quality of the water stored in
Whitney Reservoir so that the weighted-average concentration of dissolved
solids in the water released from the reservoir decreased to 896 ppm in 1963,
134 ppm less than in 1962,
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The average discharge of the Brazos River at Richmond was 2,759 cfs for
1963. Although the average discharge was only about 60 percent of that in 1962,
the weighted-average concentration of dissolved solids was 513 ppm, compared
with 551 ppm in 1962, The decrease in concentration was due principally to the
improved quality of the water released from Whitney Reservoir. Duration curves
for dissolved solids for the Richmond station for 1963 and 1954-63 are given on
Figure 3.

Colorado River Basin

Streamflow in the Colorado River Basin was considerably below average
during 1963, particularly at stations in the upstream part of the basin. As a
result of the decrease in flow there was a manifold increase in the weighted-
average concentration of dissolved solids at some of the stations.

Discharge of the Colorado River at the Ira and Colorado City stations was
less than 20 percent of the 1962 average. The weighted-average concentration
of dissolved solids at the Ira station was 3,400 ppm as compared to 725 ppm in
1962 and at the Colorado City station was 3,550 ppm as compared to 662 ppm in
1962,

The average discharge of Beals Creek near Westbrook was 10.6 cfs in 1963
as compared to 35,0 cfs in 1962 and the weighted-average concentration of dis-
solved solids was 1,100 ppm as compared to 569 ppm in 1962.

Discharge of the Colorado River near Silver in 1963 was only 17 percent of
the 1962 average, and the weighted-average concentration of dissolved solids
increased to 1,780 ppm, almost four times the 1962 value.

At the chemical-quality station on the Colorado River at Ballinger the
discharge for 1963 was only 33 percent of the 1962 discharge and only 17 per-
cent of the 56-year average. The weighted-average concentration of dissolved
solids was 1,230 ppm, more than twice the 1962 value.

The 1963 water year was the first full year of record for the station on
the San Saba River at San Saba. The weighted-average concentration of dissolved
solids was 281 ppm,

The station on the Colorado River near San Saba measures inflow to Bucha-
nan Reservoir. The mean discharge at the San Saba station in 1963 was 446 cfs,
slightly less than in 1962, and only 32 percent of the 45-year average. How-
ever, the quality improved slightly, and the weighted-average concentration of
dissolved solids was 384 ppm, compared to 440 ppm in 1962.

Flow of the Colorado River at Austin and Wharton is maintained by releases
from the Highland Lakes, and the quality of the water is generally uniform
throughout the year. In 1963 streamflow was well below the long-term average,
and the weighted-average concentration of dissolved solids at both stations
increased slightly over 1962,

Lavaca River Basin

The daily chemical-quality station on the Navidad River near Ganado is the
only station in the Lavaca River Basin. Flow of the Navidad River during 1963
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was 25 percent of the 24-year average and less than half the 1962 flow. The
weighted=-average concentration of dissolved solids was 228 ppm.

Guadalupe River Basin

The Guadalupe River heads in the Edwards Plateau and flows southeastward
across the Balcones fault zone. A relatively high base flow is maintained by
springs in the drainage area. The water in the Guadalupe River is calcium car-
bonate type and almost always of good quality.

At the Victoria station the mean discharge for 1963 was less than for 1962

and only about one-third the 28-year average. The weighted-average concentra-
tion of dissolved solids was 316 ppm, almost the same as in 1962,

San Antonio River Basin

Streamflow in 1963 in the San Antonio River at Goliad was less than in
1962 and less than half the long-term average. The weighted-average concentra-
tion of dissolved solids was 524 ppm, compared to 488 ppm for 1962,

San Antonio-Nueces Coastal Area

Streamflow in the San Antonio-Nueces Coastal Area in the 1963 water year
was far below the long-term average. The mean discharge of the Mission River
at Refugio was only about 15 percent of the 29-year average and 25 percent of
the 1962 average. Water quality in the Mission River is affected by the dis-
posal of oil-field brines; dissolved-solid concentrations ranged from 325 to
66,900 ppm and the weighted average was 9,650 ppm, which is almost three times
the 1962 value.

Nueces River Basin

Runoff in the Nueces River Basin in 1963 was far below the long-term
average. Storage in Lake Corpus Christi decreased slightly and at the end of
the water year the lake contained only 119,500 acre-feet.

At the Mathis station, just below Lake Corpus Christi, the weighted-average
concentration of dissolved solids was 382 ppm as compared to 355 ppm for 1962.

Rio Grande Basin

During the 1962 water year streamflow in the Rio Grande Basin was below
normal, Storage in Red Bluff Reservoir near Orla increased slightly from
30,300 acre-feet on September 30, 1962 to 31,100 acre-feet on September 30,
1963, The mean discharge of the Pecos River below Red Bluff Dam for 1963 was
60.8 cfs, less than 30 percent of the 26-year average. The weighted-average
concentration of dissolved solids at the chemical-quality station near Orla was
9,790 ppm, compared to 9,190 ppm for 1962.
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Downstream on the Pecos River near Girvin, the mean discharge was 36.8 cfs
and the weighted average was 13,900 ppm.

Inflow to International Falcon Reservoir in the lower Rio Grande Basin was
slightly more than in 1962. The quality of the outflow from the reservoir was
about the same as in 1962; the dissolved-solids concentration ranged from 578
to 706 ppm in the 1963 water year.
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TABLES OF ANALYSES

On the following pages, the number preceding a station name is permanently
assigned to the station by the U.S. Geological Survey, and identifies the sta-
tion in the national network,

The heading '"Chemical analyses, in parts per million, water year October
1962 to September 1963" has been generally used throughout the following tables.

The reader's attention 1s called to the fact that certain columns of these
tables contain values that are not given in parts per million and which do not,
in some cases, constitute chemical analyses. A listing of these excepted
columns follows:

Date of collection

Stream

Location

Month

Number of samples

Mean discharge (cfs)

Dissolved solids - Tons per acre-foot
Dissolved solids - Tons per day
Sodium-adsorption ratio

Specific conductance (micromhos at 25°C)
pH

Density at 20°C

.



-

i 43

v



"0.081 1® anptrsay e

- - B'9 |0G9T ¥°9 |sotT 9LE ¥¥e ¥YE'T | 886 = PT [ Sye 29z 602 £ve 9% 89 £z 621 "IE-LE .wmunm
‘ET-TT "dny
] Fam ¥ L (00L 0°Z |9 vie LB 6g” co¥ = 22 |9° 9L LE vee 99 81 9¢ ¥e | v'el “Tor-1T CEny
e o L°9 (0LPT €'c ¥ vLe o1 22°1T |v68 e €E| == 081 LO 88 807 92 L9 GE | 1°89 ‘IE-6T Anp
= = £°L |686 9°¢ {0 9T 00TT 08" 98¢ B Zog | == Vet 6ET 96T SST €T LE 61 ¥69 '8T-TT ATnp
= me=t S'L |0OFBT €'¢ |og ¥BE ot e 0e| -~ asa ZBT vy 6¥@ S0T ‘0T-8 ATne
e = 0" L |092 0°zg |0 08¢ 86T ¥9* L9¥ - 9g| 6T BG T eLe 2’6 69 (114 4] EV | L'ST TRt LT Ao
e o £°9 |0E¥T 6'V% |vL 162 0°08 LI'T |T98 =i LEIT'T G6T PLT L4219 16T [an L] LE | ¥ ¥E ‘0E-EE eung
- = 9°0 |2E6 'y |BT 691 0011 gL’ 8¥GC = 1°9 |&° LBT GIT ¥eT GET a1 £y 0g CvL 2g-81 aunp
. - "L (009 9°E |0 PET = = vL (LT 9 8L o0z 96 1é B8Y8 TTTLT eunp
= =5 6°9 |OLVT L £ 082 0691 TZ'T |88 ol 8°E |0'T 0ee Aok ove 0Ta 8a 99 /e S0L "9T-T sungp
¥o" e 9°L 10907 L9 & TLT 0SET 16" 999 o g’ g’ gst PoT 007 ELT or (44 aa 0sL “UIE-oE Aem
20" =2 17 L |0E6T 8°L |921 [*h e 8LE 69°T |0¥aT = o1/ 6" 80¢C 29€e 0ET oze £ oL (44 €T trtrtpEz-¥2 LenN
gg| == L°9 [0EET z°'v |0 (4 14 6° 19 80°T |96L i G6|E°E 821 LL 85¢E voT LE @9 29 |8'8g | "ttt "gg-T Aen
il g 0°L [0€6T 6°9 |0 TLE ¥'61 99°T |0BET = 2" g2 et 922 0ES 908 6% 89 6% |6°¢G TTrrTTUregy tady
i ke 0L |0S8T 6°'% |gee £EV 9°69 e6°T [021T s 69(0°6G BEa 68T 88e EE2 jad 10T == | 0"EZ e . -
i St |9°9 |0BZL L'F |0 ¥Ba £°68 EI°T |8BEB s 96(6°€ BE1 £g G6E I8T ve 8% 0g | 2° Y1 Tttt 0g-91
‘PT-f 'T Cady
=5 - L9 |OEET ' |1 TTE g oe ETI"T |0EB e 08(6°¢@ SET (A8 BLE 69T ge L9 €6 | 9°ET TTIE-FT Cael
e == "L |OE¥E ¥'L |2ez 09¥% G'86 602 |0PST = 961 L°T 8e GLE £G68 e9e oy ort 0F | L"E2 TUUET-T O Cael
- - 979 |0LES ¢'L |gae 6EV 0°€g6 66°T |09%1 e GE|E"T O1¥ L 41 858 LYE oy 01T I£ 1 9°£2 “*"BE-T1 "qad
= == C°9 |0BEZ 9°¢ |1£2 v6v e S8°TI |09ET = 0g|1'% o6e 9ag TEaE 88¢ 44 LET ¥ €76 tUUTUtIE-9T Cuer
= S ‘9 |l09gg £'9 |10Z £9% 9764 Z6°T |OTVI =l 0L|6°T gge ote 0ge Vit Ldd EIT £¥ |6°02 £96T ‘gI~-T ‘uer
= e "9 l0g6T ¥'S |06 90V 8'8L GS'T [OPTT - 0° = 592 (414 98E [a°14 BE 00T S¥ |9°g2 "1E-82 ‘$g ‘oeqg
== Sl "L |0S¥E £°L (BB (4:14 vt ¥0"€ |[00ST == 0°c |9°T 0E¥ 9%g £EE 09g £y 1448 vE [8°VE LZ-92'gg-1 "oaq
e i "9 |0gZve £°L 9% 14°14 SeT L0°% |08ST e 49(s°T CTV ¥8e ave LGE oy 91T ¥E |g0e TTTUTOE-8T CAON
- = G°L |OEET ¥'€ |06 ECE v 6E LI'T |658® e %6|9°% 0BT Se1 ¥8C ovt ot o8 6% |0°LT |t TLI-L TAON
L == "9 10002 B'G |£02 [0F4 4 LER OL"T |0S2T . 09(6°T 562 are S92 GLT 68 vOT v [8°'vE TTTTTT'O-T CAON
o - L™9 |0BOE v'9 |L91 60V 9°L6 LLTT |00ET i gg(L'T ote ove 863 664 o¥ 86 LE |8°LE STUTTIE-92 300
i - ‘9 0121 Qe |ve V62 2°ge £€0°T |gGL® - gLlee o1r 0Tt LIE BET (43 S9 6% |£°91 seUetgE-9T TR00
— e "L |0BST 1°¢ [¥TT gge ver 6E£°T |0ZOT® =y BE|9°T z0e vve 862 ate £ 9L GE |0"5¥ 2961 'gI-1 "300
(0,92 |opes| o |Tob0 [ 1005 | woy
Ammmwh [¥e soyw =M3 ~uoq |uﬂ..”= ...NM -oqo® | -Qm (foomn) (1) (BW)
(*0N) l-o3Tns -0XoTW)|_410g| -8 | zad | aad (voq)|CON)| (4) v oje - wrre | () | o [FOWS)  (s39) UOF}0a[00
o9 wapa | guog, (12) (*os) | _ wnis|  (eN) 18 (24) e
23TIY| suez| HA| eowe | oo _uoy | BUOL | Eyred Py eqdFET} APHL | guhiny sy | grerme | Y04 -gey | wnppog | -au | WY | yoyp | BOY | @@reudsip L
“IN | —uaq -3omp | e 0 -soud| -IN [-onid -y |00 By | 19D -ug | umepy ajeq
ATy oﬂ..—“.“.e...ﬂm -og taoen st (pe3eTNoTED) =
BROUPIEH BpIO8 paATosElq

£E961 Jaquajdag 03 ZO6T Toaqoio0 Jeak Jajem ‘uoTrrTm xad syaed utr ‘sesiTeU¥ TEOTWaYD

"X8L ‘uUT}SNY 1B 20TJJO 3OTIISTP UT STqRITeA® Sofdues ATTRP Jo @du®jonpuod 27 jJyoads jo SpI0dad-- " SHUVNIY
‘Syjuow xajutm Jutanp sfep Ausw uo jutod SurzesIy ‘wnwWTUTW {IGRT ‘67 ouUnp J,¢6 ‘wnuixeR H(E9-6VAT) Seanjeaodua) Iojey
'BGET ‘9 A1np soymoxdTw §¢E ‘ATTep umuwtutw (26T ‘Tz ‘JeN SOUWOIOTW OGF‘T ‘ATTED UNWTXER :90uB}ONpUOD DY yoadg
"T96T ‘61 “Sny wdd go ‘umurutw {1geT ‘g "IN WAd prG ‘uUnWTXEN SSaUpTeR
TLS6T ‘0E-1g "3dag wdd gggz ‘wnuputw {4G6T ‘T@ ‘aeW wdd 0Q0‘E ‘WnWTXEN SpPITOS PIATOSST(--"£9-8P61 ‘SUNIULXH
"syjuow Iojuta Juranp sAep Auew wo jutod HJuyzoory ‘mnuwtutw gz ‘pz cIny 4,26 ‘umnuixel :ssanjesadwol gajepm
‘0T “adeg soywoxdiu gy ‘ATTEP WNWTUTW {97 ‘00Q SOYWOIDTW 0L0‘f ‘ATTEP UNWTXER :asumonpuOd aF jroadg
‘0T *adeg wdd gy ‘unututw fyp-g7 "uwer wdd pep ‘unwrxen :Ssaupieq
‘o1 ‘idog wdd ggr ‘wnwyupw lgT-T CaeW wdd 0p¢‘T ‘wnurxvR :SPITOS POATOSSTA--'£9-ZO6T ‘ SAWAHLXA
‘%961 Jequerdes 03 GFET ISnANY SpIoDAI juamTpesg
"£96T Joquardog 03} GPET ISNANY :saanivaadwsl aajey
TEg6T saquaidag 01 GGAT ATEnIqad ‘G6¥6T L9qo1d0 01 GFET A[nr sasATRUR [€0[weyd-- TV IVAY SAUOOHY
*Aurinqrrjuoouou Arqeqoad ST SBTTW aJenbs 690‘F YOTUM FO ‘SATTW 8IBNbS CpF‘GT--"VANY HOVNIVHA
‘fauno) J8i3od ‘OTTFIBWY FO YlIoUu SaTfwm T pue ‘afpriq o) ABMTTEY od BIUBY pue a[puv|UEd WOX] WEIIISUMOP SafTiw 2°T

‘qDoa) OTTTIRMY }ISBY WOIF WRAI)SUMOP Sarrm T ‘desd) JaUdyfd Wod] wesIlSumop 39aF 00G'T ' LEBE pur 8 sfemydTH '§'n uo o8prag 3e uoryeys Suydeld AV-="NOILYDO1

‘XAL OTITYVHV UVAN HAATH NVIGYNYD "GCrae-s

NISVE HAAIH NVIAVNVD

24



-- -~ = F- = |- = -— - -- -- |g"¢ |¥'0 g9 £9 4L = 99 8°L 6T Le (== ‘Awp xad suol
st -~ B9 oseT |g'S [0t ge - ovoT i (0" 2 L 74 £8% 8% |-~ g€g Ve 08 LE | == *Codudone
poludTam-auyy
- - b e

- =~  P°LBET [F°S (Lo 0£7 %Lz 90°T [6LL = TT(0°T S8l 08T 0gg |-~ 68T 44 sg L+4 68T *tttaderose
palydTan

o= - [9TL|00FPT  |E°F |LTIT  |868 |- e -- [t Ye|L4°T 86T 98T 12% gT| LY - - LE |0°9v .

00" @B* [eTL|0sge  |¥°9 |L98 9% [8°TL 06°T |00FT 5°T 08|21 S8E 3LE 0£% |06 | o01E ™ TTT %€ | 0°6T Tt t6g-9z “3des

= -~ [E°L[oTST  (6°¢ [0TT (28 |- = — Z'c zi(8” 8Y% 80% LT |TU9 | 91% - - %% | e Ly ttriggepg aydas

00" -~ |6"L|996 £'¢s |o T 08¢ g, |T1Ls z'g |1°g [2&° SET 08T ¥BT |9°% | oS¥T £1 ce 0% LEE *TTrgg-gE ideg

00° 69" [€°L|0FET |T°¢ |2® 0¥z 8LE 90°T |g6L L'V zIfo’T 502 1871 ¥6T |98 | a8t vz LS ve 9L1 TrrrrgeLr cdeg

00" 8L° [T°Llog8T [¥°9 |11 |0gE €41 16T |0TTT B'g PI[0°T 20€ Z8E 90z |&'8 | g9z oe 6L ¥e |8rLe Ttetgr-TY t3des

- -~ (7L (8ev '€ (0 7 F o8 e (egE F° 187 (97 (9% 6% I (L°g | 29 - - 91 CET Trrrrrrgr cydeg

0070 | Lr0 |E"L f0BET [B°g (6L 68T 0gTT e1°1 |zes 9°T |L°% |870 (V) ¢4 602 S6T |E8'c | L0Z 9z €g 81 voe Trrrteget tydes

-- == "L |26L 0°¢ |0 9TL (R4 %4 590 |9L¥ -= |9°g |=- Z6 01T LT SeT ot og 0z SL8T **€£96T '9%-9%
‘pT~g1 "Ny

wmnig
(0052 |onea| o1e 1007 oy
AMMMWM e soyuy —“M__u -uoq llm“_.._ﬁ M.M“ ~31o® =Tt 5 (Foon) (51) (3)

o -oxotm)_ g0l ~rea |; zad | xed |(OD)|FoON)| (d) () vo8) | M0 lumis| (en) | | D) | g (o)  (s19) UOT}221100

a31ag| P38 pal aoue Oy #uoL 23 By | @ 10 ros) | ' d) eop | agreyost 0

AR ghez| B -pe | -UON -1e) suoy | sjred lmoﬂﬁoﬁ.ﬂ Pl aprIoNyy | eyepmg 0q -5E} | wngpog | -eu | TOIR oI 1 BYISIP ¥

-IN ~ttad ~j30np amp -IN J-onpg -IED -0d - -1en -1s wealy Neq

LAY uﬂw__u%%ﬂm -0g | *opeEn sE (porvTnaTeEs) s
B8OUDIEH BpI[08 PaATosslq

panuIiuon-~£96T Taquaydag o3 Z96T 190100 amal JI97)BAM ‘HOTTTTw Jad siyaed uy

PANUTIUO]-~"Xill, ‘OTIIHVINY HVIN MAATH NVIAVNVO ‘SLEE-L

PANUTIUOD--NISVH HIAIH NVIAYNYD

‘sasfTeue [eoTwoy)d

24



v.h— 08E°T m.v— 4 _ 9LE _ _VO.H _ B9L _ _ 0.0t h.ﬁ_ G9¢% ﬁ 69 _ — é8a _ G811 _ oe _ 19 _ _ 0g _ 89g'g _ ==—==£061 ‘ET "IN
GROOSAIT IV WITUD LION ' 0SEE-L
(0.2 oy |8 100)
opex| -au Kep X uoyTI .
Toaopm) 10 g [Bem | e 1T and ) e () €00 (921 ow)
gd | sowe |08 o |TMIO [ suoy suor, | P | wox |eye A e) ros) | oy | *® lums| (en) |wms | 0| @) (o) . R uoRoerIen
-pe -red o180 %L | opraomy | eyerms |-uoq | 09 |-gey | mmppog | -eu | ™| uoup (wojpg| 2BTEUOSIA jo
P -0 | <IN [onid B Rl -2y | -T2 owa
-uod 7 $59E 5B (pajenoyeo) -i|
I e
i sgoupIey SPY08 PoATOSSTY
£961 Jtoquejdog 03 Z9GT 100300 Ieod Iojem 'uorTltw xad sjaed uT ‘STEATEUVE TROTWAYD)

SVYXHL NI NISVE HHAIH NVIAVNVD NI WVMHLS 40 SISATVNY SOOANVITIOSIN

panutiuo)——NISVH HMAIYN NVIAVNVD

25



*D,081 1® enpisay ®

g2 lotoz |97 |oTz |e6z 65L 851 | 060T e |- 009 ue 96 108 ze | 28 o1 85z ranasETiehe. ounp
e'sliee [1°% |o 95 oo v £z° |99t BT |g° v v'8 Gz e e et 91| 0°26 sesssnencerey gunp
o'Llvrr [0z |6 ar  |es'e 08" | 08% 0'g |-- 6L 9'6 28 €6 |1°g zz 9'6 | ¢'o *rg-08 ‘cg-Te Aem
oot |— |ve  |uer |- S e - |- ggr | -- ToT = = e B sredesiengzoor g
voeloggt  [e's |str |@eT LE% g8 |ova 8"y |- zee e 6 oLt vI | s et ot sremnommed gty cu
grlese |- |o i == — = — |- 29 e 96 - - o8 e fup
o'Llves  |e'v [e2  |@bT | o g9"  |cow 8y | ez |v6 88 61T | or ot| ¥z s Ken
6ralegs [6'z |ve |eTr ¥61 " |oog 8T |-- 61T |97z L0T o |82 ze 88 | 0¥z seecrecigepz cady
£Lloezz  |g74 |wee |ovv | U6 96" T |0PPT g T |- 018 o€ 60T |99 | 1se ov | eIt o8 |z o1 sererennigrle - xdy
e'Llote  |1'e |e6  |s9T | 6-gw Le” | ozw 0% |- 002 I 88 £6 vD | b L6 |stov seessvesaig g ady
ziloty  |tv2 |sz |ee g6T.  |1e*  |9gg 0e e LL £t 8 o &L 9% zr|  ore G STy tady
S T [ 8¢ 1T LI ozt 8°z e og 8L L9 ee  |ew ot 8'8 | .66 ssereeseqeege aEq
a'zlossy  [v'6 |69 |osw  |re 9e°e |0L¥E 0°1 |- 0vFT 62 oLt 829 ar | o1z £'g |1 saswens eI e gr gy
‘PI-B ‘B-T ‘Uad
z'Llosez  |vto |ave |sor  |ezs 99°1 |ogaT 0* |- 00L LT zoT cot 6e | oot z's |01 seresereppagp uwp
ez oty [pre |pro |por | ctoe ©6'E (0417 0" |—= 0vET £E £8T gec oL | TeT e |gve “recresrgragy Cwep
v°L 6T [2's |oTe  |abE | 0LT 91 |06 2t s 08¥ 12 EQT 2ee 82 | 16 v'8 |89 “tgoBT CTT-T Cwer
9z lotzz 679 |z6e  |v05 | 9w 96°T |0¥¥T &' |- 018 9% LET gt Zv | eex G T “--1g-0g “oad
sz loevt vty [se1 |veT | £v6E 00°1 |8EL 8 |- zLe 81 EET 0LT gz | o2 ET|L°3T seesseregrogr Dag
g'sleer |tz b |ooT | 0°ag ve'  |egee 0T |- T8 &1 6 gy 6L 1z vI|¥oo seceesipgpg t08q
o'z lge8  [g'g log (st | 11 29" |eove gr |- 8T et 99T 10T ¥1 | 8y er{T et sesssnengriet “aag
¥'Llcee  [T°E g 26 vz og  |ata I cg T 80T oy (T2 58 01| woe at-9 “oaq
¢*9 fro - o v |- I - |- ez - LT - SR - | ooz Yeeg toag
z'Lfegz g1 |0 Ve o8eT |18 |got g |- cg T1 z6 6z |8'g 0z £°9 | g8EE  |'Tttrtretyeg coeg
€9 26 B |z vz ¥IG 80" |L¢ g e o1 8°g gz |6°z [8'8 0'z a9 9'9 | LeEe  |***'E *ooa-0f ‘Ao
L9 [gGT 6" £ ov Te¥ T 18 il I 6T o'y S¥ £T 0'g T T 0L6T mrnntUreGRe Ly, TAON
g'opee - 6t |ss |- - |- e ¥9 76 09 - - - - G6T s YT
19 [bp - e 8 - ¥o*  |og -~ | lo's - 8 - - - - |6'g seeneriigpige tAON
0'L 6L fre lso  loor  |setw 6c*  |veve ¢ |- 281 £t €0t 6 gt | o¥ oy seereresippig -poN
g'L @SS R'Z [ge  |90T | pree 68" |98z 0°1T e ¥IT a1 16 99 (g8 62 11 |6 0 e 11 "aoN
0L mo¢ o'z lot  |pe 929 82" 807 8z |- 18 &L 0L 6v  |8°g 02 v'8 | greT  |ttterecerg-og t190
gL fges e [z lsor % ge*  |ise o'v [po | 801 a6 a6 N 62 | eve 6% 190
z'L oz - o ey |-- e e = 9z £ L9 b 5 = -- |oo6 "% 190
G*L LG9 = vE LTT = - — - il SPT - 0T e —-—— —-— - Fih o ‘6I-T "120
[foper ) I i 1003
torin won | 00 | Gy | 0 e , Coo) (O] (y) #n)
ud | oouwe |08 00 g | puor, | go | eyreg | @) (00N | (1) | pos) o | O |mms| ) | wms | #9) | (o) |org)|  (530) UoR091102
- JET}| 9P 1 uoq | wmpa a3 reqosp 10
b e -TeD apraoTyo | eyepmg | -uoq we} | wngpog | -au o] [eafg|
.ﬁﬂﬁ wngp -0 | -IN [ond -xen| "M | _og -gep | “TEO UeON aja
uﬁu%&m -0 | FopeD se (PP1BINOTED) H
l FEIUPIEY SpI108 PAA[OSSTH

£96T Taqueldog 03 Z9GT 19703100 JEDA J0)EM 'HOTT[TU Iad Sjaed OT ‘SasA[BUB [BOTWAyD

‘65-1 "I®W ‘8g2-0% ‘G ‘L-¢ 'ded ‘Lg-0% 390 MOTJ O

Safym G pue

‘IT-9 ‘adeg ‘yg ‘8ny o3 gz ATnr ‘g1 AIng o3 [y aunp ‘6g-9z ABW ‘9z-61 ‘ady

'296T ‘ge-pg “aoN wdd og ‘wumwtutw (096Y ‘gz oung wdd pZT‘y ‘wnwTxen

“¥¢ “AON Soywoaotw ¥ ‘ATTEp unwiutw {7 "UB[ SOYWoOIDTW
'GE~¥g “AoN wdd g ‘wnwiutw f6T-9T
‘gg-¥a "aoN wdd op ‘wnwrutw (6T-9T ‘¥T-8 ‘¥-1 "qod wdd %'z ‘wnuwrxey
"E96T taquejdag o3} GCBT UDIBW ‘9GAT ATENUBL 0} ZGET Jequada(
'E96T Toquajdas 0} 6G6T ydIwW ‘9geT ATenuer 01 gGRT Joquodad

‘XL ‘VLLATUNTH UVAN UTATH VLIHDIM JTLLIT *0STE-L

NISVH MTATY ddy

‘0961 ‘g aunp wdd 090°T
ISPTTOS POATOSSTO--'gO-6G6T '95-EC6T ‘SAWTHLXA
iaouelonpuod oY roadg
:SS8UpIeH

OFL‘c ‘A1TEp unmurxen
‘¥1-8 ‘v-1 "qed wdd ggg ‘umwmIx®N

fumutxen

"¥aL ‘uTisny 3® 80TJIO 30TIISTP UT ATqBITeA® Sofdwes L[TEP FO S0UBIONPUOD DT1JT0adS IO SpI0dSYU--' EWUVWIH
*Z96T ‘PE ‘AN soymoxoTw PP ‘ATTEP umwrutw (09T ‘Z OuUNp SoymoadTw pFgiL ‘ATTEP UMuTXEN
TZ96T ‘GE-¥% "AoN wdd 8 ‘umupuruw

raouejlanpuod ofFroadg
1gsaupIel

ISPTIOS POATOSSTA--"£9-296T ‘SAWIULXT

isaanjesadwa) a3 eM

isasATeue [EDTWOYD--"HTHVIIVAY STH0DTY
"saTTu axENbs Lp0° T-- YAV AOVNIVHA
“IBATH BITUDTH OTIITT MIod Axd woar weazisdn

“yooa) faxang woaJy weoajsdn safTu ¥ ‘Ayunoy ABTD BIISTIUSH TO 1SOMUIJIOU SOTTW ¢°T ‘8FT Lemydty 2jels uo 28praq je uorieys Hurded 1y---NOLLVIOT

26



Lt

RED RIVER BASIN--Continued
7-3150, LITTLE WICHITA RIVER NEAR HENRIETTA, TEX.--Continued

Chemical analyses, in parts per million, water year October 1962 to September 1963--Continued

v .

Dissolved solids Hardness
Bi- (calculated) as CaCO, | So- Si’:;’r‘:i‘ﬂ
D M Cal- | Mag- Po- | sar. |Car- 4 Ni- | Bo- dium 5
ot ean  ISilica| Iron nie- | Sodium | tas-| tor- | bon- | Sulfate | Chloride |F1u07 Ni- | Bo Cal- o | 20
of discharge clum bon~ ride trate | ron Tons Non- ance
(810,)| (Fe) sjum | (Na) |slum ate | (80,) (c1 Parts Tons clum, orp-
collection (cfs) (Ca) ate (F) [(NOy)| (B) per car- (micro-
(Mg) &) |(aco ) (Coy ] HOL | per Mag=) pone | Hon fop 2
s milljon | 207~ day ne- | 200 |ratio [Moeard
foot ate 25°C)
sium
June 3, 1963...... 472 |17 48 10 128 119 11 230 —-—| 6.1 500| 0.69 649 161 64| 4.4 964|7
June 4~20, . ceueses 21.3(14 33 8.1 67 118 8.6 110 ==| 20 301 .41 17.3 116 20| 2.7 551|6
July 14-16,....... 44,3(13 15 4.5 27 78 6.4 30 -=| 2,0 136| .18 16.3 56 0| 1.6 244| 6
July 17-24....0c0.. 5.5|13 37 331 93 5.3 122 8.8 164 0.4| 1.8 394 .54 5.83 138 38| 34 7596
Bopt. 3rBvseeonis 18.8| 9.0 14 3.4 21 76 7.0 16 ;6| 1:8 110| .15 5.58 19 0| 1.3 199|7
Sept. 12-14......s 7.0(12 16 4.4 23 87 7.0 19 .3| 1.8 126 .17 2.38 58 o 7.3 232|6
Bept. 15...0e0eses 97.0 |16 s ==| 1A 176 15 121 7 2.2 - e — 93 0| 5.0 702|7
Sept. 16-30,..... : 5.9(11 30 12 66 173 13 79 .4| 1,0 297| .40 4,73| 124 0| 2.6 5637
Weighted average b101 8.6 17 4.9 33 63 7.8 53 -l 1,2 158 0.21 66.0 63 12} 1.6 290| 6
Time;;aighted
average....... -=|10 64 21 175 118 16 364 —| 38 712 pee -~| =248 154| 4.4/ 1340
Tons per day....| —| 3. 7.2 2| 24 26| 4l 22 - 0.5 | - - o I e a2 s

b Mean discharge based on 365 days; mean discharge for 236 days of actual flow, 156 cfs.
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RED RIVER BASIN--Continued

7-3154. LITTLE WICHITA RIVER NEAR RINGGOLD, TEX.

LOCATION--At gaging station at bridge on abandoned county road, 2 miles downstream from East Fork Little Wichita River, 8 miles northwest of Ringgold,

Montague County, 11.5 miles upstream from mouth, and 13 miles downstream from gaging station near Henrietta.
approximately,
RECORDS AVAILABLE.--Chemical analyses:

DRAINAGE AREA.--1,350 square miles,

EXTREMES, March 1859 to October 1962,--Dissolved solids:
Hardness:
Specific conductance:

1959,
1960; minimum daily, 60 micromhos Sept. 4, 1959,
REMARKS . ~~Records of specific conductance of daily samples available in distriet office at Austin, Tex.

March 1959 to October 1962 (discontinued).
Maximum, 4,440 ppm June 3, 1960; minimum, 38 ppm Sept. 4, 1959.
Maximum, 1,150 ppm June 3, 1960; minimum, 19 ppm Sept. 4,
Maximum daily, 7,860 micromhos June 3,

No flow Oct, 18-27,

Chemical analyses, in parts per million, October 1962

Dissolved solids Hardness
(residue at 180°) as CaCO go. |Specific
Bi- 3 con-
Date Mean Cal- | Mag- Po-| cay. |Car- Fluo-| Ni- | Bo- dlum| g
Silical Iron ne- | Sodium | tas- bon- | Sulfate | Chleride Cal- ad-
of discharge (510,)| (Fe) clum & (Na) i bon- o (S0.) (1) ride |trate | ron Partg | Tons Tons it Non- ance | pH
collection (cfs) Oy e | (ca) ML a) |slum) e 4 (F) |(NOy)| (B) per '| car- [*"P~|(micro-
(Mg) (B) | (uco,|(COs : per | oeve. per Mag-| =~ |tion
3 million | #F€ day ne- n- | atio [C08 at
foot stum | 3te 25°6)
Oct., 1-15, 189862... 4.1|12 34 9.8 75 110 8.4 134 0.3 1.0 356| 0,48 3.94 126 36| 2.9 617|7.3
Oats 16=17.uewas i .2|14 42 11 82 141 8.0 145 - .B 402 .95 .22 150 34| 2.9 698| 7.2
Dets 2B 20,0|-= Ll — — 116 7.6 102 —-— - - — 121 26 - 526| 7.6
Oet. 29, . renmesome 400 —- - - - 56 7.8 54 - — —— - i 54 8 - 292|7.2
Oct. 30-31..... . 1200 - - - - 73 7.0 93 — - - - - 79 19 —— 433| 7.0
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GE

Chemical analyses,

RED RIVER BASIN--Continued

MISCELLANEOUS ANALYSES OF STREAMS IN RED RIVER BASIN IN TEXAS

in parts per million, water year October 1962 to September 1963

Dissolved solids Hardness Specifi
Mag - Bi- o (caleulated) as CaCO, s = | con-
Date Cal- i 0= | car- |37~ Fluo{ Ni- | Bo- umi et
Silica| Iron e- | Sodium | tas- bon- | Sulfate | Chloride Cal- -
of Discharge (510,)| (Fe) clum | & (Na) |8t bon- at: (80 "c:i) ride |trate | ron | p,. | Tons Tons ctum.| Non= ad ce | pH
collection (cfs) (Ca) um | ate o ( (F) |(NOy)| (B) per | car- BO"P-{(micro-
(Mg) &) |(gcoo| (€O per per Mag- tion
(HCO,) million | 3¢Te- day ne- | bon- ratio [hos at
foot atam | 2t 25°C)
PRAIRIE DOG FORK RED RIVER NEAR WELLINGTON
Apr. 21, IBES-————-l alb I 9.4| ll.ﬁ?ﬂl 377 | 19, 800 I 92 | 4,770 131,000 l I 57,700 |81.8 I [5,720]5,640| J61,30(1[G.5
SALT FORK RED RIVER NEAR QUAIL
Apr. 21, 1963—-—--| al.5 lzoj | E4(]| 84 | 402 I 165! | l.soul 570 | [2.0| 3,600' 4.90[ |1,940‘1,310| 4.0| 4.320|7.2
7-3014,1, SWEETWATER CREEK NEAR KELTON
Aug. 13, 1963—=—== | 224 IIZ ] } 74| 8.G| 18 l 241 ] 44 l 11 lO.Z | 0.51 287 I 0.39] l 220] 22| 0.51 488[6.6
SOUTH FORK WICHITA RIVER NEAR GUTHRIE
Apr. 20, 1963-—--—| a0,25 I 3,4| | 6751250 l 1,540 I 166 I l 2,470 | 2,400 | ‘ 7,430 |10.1 ] |2.750l2,620‘13 l 9,880'7.2
NORTH BUFFALO CREEK NEAR TOWA PARK
May 6, 1963—-————[ 0.95 l 5.3| | 425| 147 |1.B70 16.6[ 43 | ] 137 l 3,900 1 I 6,510| s.ss' ]1,660|l,630|20 l10,900r5.9
BIG PINE CREEK NEAR MANCHESTER
Mar, 27, 1963----—[ 500 l 5.&1

EERE

8,1|2.B| 20 ]

25|

10 |0.1|05|

75 I 0.10|

[ o od e

a

Field estimate.
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Chemical analyses,

8-305., SABINE RIVER NEAR RULIFF, TEX.--Continued

SABINE RIVER BASIN--Continued

in parts per million, water year October 1962 to September 1963--Continued

Dissolved solids Hardness
Bi- (caleculated) as CaCO, | So- fpacitic
Date Mean Cal- | Mag- Po- | oqp. |Car- Fluo- Ni- | Bo- dium ; Ont“
g Silical Iron fie- | Sodium | tas- bon- | Suliate | Chloride Cal- ad- | SUE
[ discharge (Si0,)| (Fe) cium aiim (Na) |sl bon- ate | (80,) 1 ride trate | ron Parts | Ton8 Tons o Non- ance | pH
collection (cf8) (Ca) UM ate 4 )| (m) (NOy)| (B) per ML o [BOTP|(miero-
(Mg) &) |meo,)| (€O : per per Mag- tion
s) million | 2cTe- it ne- | bon- | 8% [mhos at
foot ate |T3H| 35°C)
sium
Aug. 27, 1963..... 818 10 4.5 1.7 23 18 7.2 32 --| 1.0 88| 0.12 194 18 3] 2.4 165/ 6.2
Aug, 28-31........ 579 13 6.5 3.2 48 30 b b 65 - .5 168 .23 263 29 4| 3.9 294/6.2
Sept. 1-17..0cvees 447 15 7.2 3.4 37 38 9.0 49 0.2 .9 140 19 169 32 0] 2.8 256/6.3
Sept. 18-20....... 17130 .0 3.0 1.1 4.4 1.2 10 3.0 5.4 5| 1.0 25 .03 1160 12 4 .6 40/ 5.8
Sept. 21-22..... i 9430 3.0 — - 7.5 «9 7 4.2 11 .0l 1.0 - - - 8 2] 1.2 62| 6.0
SBept. 23-20..h400s 2933 4.6 4.0 1.7 16 14 4.4 25 .0 .8 64 .09 507 17 6] 1.7 126|6.0
Sept. 26-30....... 1042 13 7.5 2.8 39 34 10 53 .1 .5 143 .19 402 30 2| 3.1 26216.5
Weighted average 2831 13 8.6 3.5 31 I 21 19 47 -=| 0.6 134) 0.18 1030 36 19| 2.2 235|6.2
Time-weighted
average....... - 14 9.1 3.7 37 27 18 54 -=| 0.6 151 —_— - 38 16| 2.6 265|6.3
Tons per day.... - 98 65 27 240 159 143 361 -=1 4.9 - - —— — — — E




H se Ay1prow Tejoj udd £ p sutejuon o
o 0,087 2 anprsey q
‘ejeuwTysa platd T
z'¥ _omm; _ ‘ 802 _ mol _ _ _ # _ _ <6z _ % _ 0° _ # _m.c _ 9" ou _ ~——=£961 ‘9% 'qad
avou ALNNOD LV NVHLIND J0 HIMON SHTIN ¥ NAEUD HALUVO
L'9 _om:.v _ om_ mww_ mhm_ _Nu.n _ 0LE'E _ _c.H _n.c _ 0081 _ 15g _ _ o _ 982 _ 6% _ ¥9 _ _ E& 89 _ -——-£96T ‘L% ‘a4
ANITVS ONVHD UVAN 08 AVAHOIH LV MATUD ANITVS aNVUD
0L _81:_ _ G16 _ mmm_ _ n.wL Sm.em_ _ _ _ 00Z°6€ _ 001" 1 _ 7 66 _ 00g‘gg ﬁ 18 _ ere _ _N 6 _ H.cxll_ ~-===£961 ‘9% 'qod
ANIIVS (NVED IV IV14 ITVS
€9 _Nmn _H.N _ nom_ cmm_ Tm.c _ VLY _ _N.o _ﬁ.c _ oot _ 10z _ _ oz _ 0L g it _ 0g _ _ oi _ ~===£O6T ‘9% "q9d
ANTTVS GNVHD VAN LS8 QVOM NI IV ¥AA¥D ANTTVE GNVHD
19 Tﬁ _ _ mmﬁ_ EN_ _ _ % _ _ _ 00T _ ; _ £e _ _ 7 b _ e | ----g£961 ‘9% ‘qad
ANITVS GNVHD HVEN OTT AVMHOIH SLVIS LV NHIHD ANITVE ONVHD .
59 _..12 _o.N _ 091 mﬁ_ _mm.o_ $ova _ _N.c _N.a _ STT _ EET ﬁ _ 8% _ g9 _ 12 _ oF _ _ wm_ ge _ ~==-£96T1 ‘9% “Gad
A0OMTOAA WVAN WAHHD TIIK
v'a TB _ _ 81 :.__ _ _’ _ _ _ _ v _ _ _ 981 _ _ _ _ _ ge _ -=--£O6T ‘9% 'qad
AVO ANOT HVAN NAATY ANIOVS
THA _mcm _ _ 2l E:_ _ _ _ _ _ _ 6% _ _ % Eﬂ_ _ _ _ _ R0 _ ~=-=£O6T ‘L7 ‘q0d
TTTTANIAND IV WHATM ANIEVS ' ALTO-R
wnys
(0,52 e 300)
o ofjex ~-3u £ oy
e ] e PR B e NG O £0o) "9 (s )
nd | some |08 Tgoy [mmn | swon | guo, | maea | ol IS0 S0 [ t10) (os) | e | T% |umis| () | wmie oo w @d) |Corg)| 5 ) e = L
—jonp | F® -TeD o6 |~ lontg| ®PHOTHO | ®YENNg | -toq -F¥) | wnjpog | -8y 12| uoap feoypg| 2BTEURIA 1
wuco Ll bl Bl i ~rep| T | -oq -gey | TTEO aug
brvosds | ~%8 fopeD se (pe1enoTed) i
Hioads g8aupIey SPITO8 PIAIOBET

F£O6T Jaquaildag 0] FORT JI9GO01D0Q JEOA I91uUM

SVXHL NI NISYH WIAIYM GNIEVS NI SWVAHLS J0 SISATVNY SNOANVTTIDSIN

PaNUTIUOD~—NISVH HIAIY ANILVS

‘uorTiTw Jad sjyaed uy

‘sasATeur TEOTWaY)

~



W H e A3tptoe wdd %' surejno)y a
©_ H se fyrproe yejoy wdd §-qsutejuony p
..L..ﬁ se Ajtproe [eqo) wdd §£°g suyejuapy o
‘0,087 ju anprsay  q
‘ajrwilse plojd ®
L9 |ogg‘1r |6'¢| o012 zsce ¥6°0 | @69 2’0 |&'0| 2se L1 s p'e VT 9z | 8¢ €1 L'62 i R )
9’9 [o6T't |— L1z | ose = = el SEE it oF e i W “iad OBR ||| Sicommaimen ~9% ‘g4
§'9 |01g*'T (0'% | Tee | 998 10°T | Svad ¢'t (g'0( svg EBT er 8Fl L8 | 8% 61 9°g¢ e L
9'9 | 188 $'E| 96T | 981 9L'0 | s8&sq 2'0 |30 | @81 et 1 601 61 | €F 0g 769 ~-=-£961 '0g ‘uel
NYWLIN® VAN NIIUD NUOJ {AVI ' 0610-8
£'y _omm.mgw.m vmm_ vmmf_ _mb.ﬁ_ emn.L _m.c .v.o_ og9 88T _ _ 08 [1]:23 _ aa_ Z8 j _ S_ 8'€ _r.ilnmﬂ ‘9z 'dad
NVRLING ¥VIN ¥IIUD Aud
8'e _E.v.m_ 3_ nmw_ mﬁ_ _mm.w_ 006°T _o.H T.c_ 0z0't — gLl _ — op _ 506 _ d; vﬁ_ _ nw_ g0’ oe ﬁ:u =€961 ‘92 "qod
SONIHdS TTLHAN LV NHAUD CINVNNN
8¢ _mmn _n.q_ 86 _ 86 _ \—mm.oﬁm?n _ T.c_n.c_ SLT _ 1L _ —ou 96 _m,m _ -t4 _ _ LD ge h!inmwmﬁ ‘9% 'qad
NVALINY WVAN 69 aVOM WUVA LV MAHUD Aud
ol [ Jofw] T [ [ [ [ (=] [Jn] [ T [ [ wl—muw
VATV UVAN NEIHD JUOJA AAVT
89 _mmm _c.n_ mmL mz_ _mmc_ SL¥d _ _o.o_n.c_ 091 _ 20T _ _ 28 _ %6 _ 3_ 6E _ _ .S_ ge --==g961 ‘9z "dad
NYNLIND VAN NATUD KENVO
172 TE\ _ §2 _ vmn_ _ _ _ _ — E¢ h _ ﬁ mﬁm_ _ _ _ _ _ g'0% |—--—gg61 ‘LZ "qOI
LNIOd HVHEN MHAHD HHOJ @AV
wnge
(2,92 |opyea| @@ on fvp wﬂ.w“ b
Tosopm) OB | g |Few | zed 2od | 30d (@ |Com| (a) co0) (92 o (B
na| ooun |00 Zook [umia BUOL, suoz, | T | oy [syen|eppz | (1O (*og) | ee -_w wnys| (8N) | ompe h.wuv (a) |Corg) uu?uuv UoR29TI00
- -pe -ren 1N longg) ®PHOMO | eyeymg |-uoq | “U01 | -gw | wnppog | -eu | MM | yoy (worpg| PBrEHOSTA jo
M0 o -og | ~IN ronpJ —xeg| T | Log -Seig | “T20 e
brvoge| 08 [ foo®o se (petenateo) L
Hiaady SEoUPIEl SPT[08 PRATOBET

panuiluo)-~g961 Laquajdag 03 gg961 12q010p Ivad Jajzea ‘uworyiTw Jod spaed ut ‘sasdTeur TeoTway)
PaNuTIuO)=-SVX4L NI NISVE WAAIH HNIGVS NI SWVHHLS Jd0 SASATVNY SOOINVITADS IW

PAanNUTIUOD-—NISVE HAAIH HUNIGVS

- 44



<Y

Chemical analyses, in parts per million, water year October 1962 to September 1963--Continued

SABINE RIVER BASIN=-~Continued

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

Dissolved solids Hardness
(calculated) as CaCoO So- Specilid
Dat: Mag Po = Car - di f2on=
e Cal- Pty ~ | car- - Fluo< Ni- | Bo- UM duet-
Silica| Iron rie- | Sodium | tas- bon- | Sulfate | Chloride Cal- =
of Discharge [0, ) (10 |ctum | fe- | Sotum | fae- | pon. | bon-| Sctate | CROTNE | ride|rate | Ton | pares [ TONS | mong | ctum,| Non- e | ance | pH
collection (cfs) (Ca) ate . (F) [(NOg| (B) per '| car- FOTP=|(micro-
(Mg) (B} |mco,|(COs per per Mag-| " |ton | oot
* million | 3¢~ day ne- | 20 |ratio [Tyeern
foot ate 25°C)
sium
8-0195. BIG SANDY CHREEK NEAR BIG SANDY
Jan, 19, 1963-———~ B3.5 17 8.5| 3.9 26 5 24 46 0.1 0.2 128 0.17 37 33 1.9] 227 5.8
L 71.6 |- S — 6 = 52 — e — — 36 31 —=| 237 |[6.7
Mar. 3l--—————————— 65.3 14 8.8 4.1 27 2.4} 11 23 48 2 .2 133 .18 39 30 1.9| 236 5.8
8-0224, SOCAGEE CREEK NEAR CARTHAGE
Nov. 20, 1962-————= 0.23 |15 14 5.2 49 38 6.0 88 0.3 0.2 197 0.27 56 25 2.8| 370 5.7
01T S - A — 14 |19 25 8.6 131 18 12 252 2 2 457 .62 98 83 5,8| 883 |5.9
Jan, 3.23 |19 21 8.6 95 26 18 180 .2 0 355 .48 88 66 4.4| 675 6.0
Feb, 85.8 |12 18 | 8.1 89 26 21 162 i2 .8 324 .44 78 | 57 1.4| 610 |6.1
Mar, 21,86 9,9 16 6,8 64 28 23 113 L2 .8 248 .34 68 45 3.4| 464 6.1
8-0300, CYPRESS CREEK NEAR BUNA
Sept, 18, 1953—————-‘7.040 rl.ol 1 0,5| 0.2 l 0.3| D.4| 2 I LO.U | 0.9 |0.0 I D.0| 4 10.01 l 2 l (4] I 0.0& 10 |5.6
8-0310. COW BAYOU NEAR MAURICEVILLE
Sept, 19, 1963———-—-]4.470 I 0.5| | 1.0‘ 0.1 I 0.5| 0.9| 4 1 ‘ 0.0 | s ‘0.0 l O.Sl o |0.01 I 3 | 0 I 041—[ 13 5.5
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LOCATION.--At gaging station at bridge on U.S. Highway 59, 200 feet upstream from Procella Creek, 1.5 miles

NECHES RIVER BASIN--Continued

8-370. ANGELINA RIVER NEAR LUFKIN, TEX,

Southern Pacific Railroad bridge, and 8 miles north of Lufkin, Angelina County.

DRAINAGE AREA.--1,600 square miles,

RECORDS AVAILABLE.--Chemical analyses:
October 1954 to September 1963,
Maximum, 452 ppm Sept. 1-6; minimum, 70 ppm Apr. 7-9.
Maximum, 82 ppm Sept, 1-6; minimum, 20 ppm Apr.
Specific conductance:

Water temperatures:

EXTREMES, 1962-63,--Dissolved solids:

Hardness:

Water temperatures:

EXTREMES, 1954-63.--Dissolved solids:

Hardness:

Water temperatures:

Maximum, 82 ppm Sept. 1-6, 1963; minimum,
Specific conductance:

7-9,

Maximum daily, 962 micromhos Sept. 9; minimum daily, 95 micromhos Apr.
Maximum, B6°F July 20, 21, 23, 24, Aug. 5; minimum, 34°F Jan. 28,
Maximum, 452 ppm Sept. 1-6, 1963; minimum, 36 ppm Oct. 16-18, 1957.
11 ppm Oct. 16-18, 1957, Dec. 10-12, 1962,

October 1954 to September 1963.

8.

downstream from Bayou Loco,

Maximum daily, 962 micromhos Sept, 9, 1963; minimum daily, 38 micromhos Sept, 21, 1958, May 2, 1962,

Chemical analyses,

Maximum, B89°F July 9, 1957; minimum, freezing point Jan, 11, 12, 1962,
REMARKS . --Records of specific conductance of daily samples available in district office at Austin, Tex.

in parts per million, water year October 1962 to September 1963

1.5 miles upstream from

Dissolved solids Hardness |
Bi- ” (calculated) as CaCO, Spce;:rﬁi(.
_ | Mag- Po- _ |Car- A e .

i Mean  lgic Oul- | “e- | sodtum | tas-| %" |bon-| sultate | Chioride [P NI~ | Bo Cal- it

of discharge cium bon- ride |trate | ron Tons ance | pH
(51Q,) sium (Na) |[sium ate | (SO,) (cn Parts Tons cium,

collection (cfs) (Ca) ate (F) [(NOg)| (B) per (micro-

(Mg) (K) (HCO,) (Coy . par acre per Mag- h t

s million = day ne- (maos W

foot b 25°C)
Oct, 1-3, 1962.... 195 — — - — 28 18 32 - — —_— - - 31 - 182|6.7
Oet, 4=B ueiis e 405 16 8.5 4.9 49 18 20 79 0.2 .5 187| 0.25 204 41 3.3 335/ 6.5
Oct, 10=20...00004 196 17 6.5 4.0 25 18 24 33 .1 .5 119 .16 63.0 33 1.9 193\ 6.3
0ct. 21-28..cuvvas 226 17 6.0 3.4 21 24 17 25 2 .8 102 .14 62.0 29 1.7 160, 6.7
Oat. 28-3L..uauaes 211 — - - s 25 17 74 - . o ] - 43 = 320/ 6.8
Nov, l=d..cisseien 154 17 9.0 5.2 53 26 18 83 2 .5 199 .27 82.7 44 3.5 361 6.6
Nov, 5=14,.cs0vees 203 19 6.0 3.7 26 27 16 33 - .8 118 .16 64,7 30 2.1 188| 6.6
Nov. 15-20........ 281 18 8.5 4.8 48 19 21 76 - .5 al97 .27 149 41 3.3 337|6.3
Nov., 21-30........ 425 18 6.0 4.0 33 19 21 46 - .5 138 .19 158 31 2.6 226| 6.5
Dec. 1=10..s5s00ws 563 17 8.5 4,0 41 14 28 60 .2 2 166 .23 252 38 2.9 298|6.1
Dee, 11-20.4cueivi 319 17 9.0 4.0 41 21 24 60 — 2 165 .22 142 39 2.9 297| 6.2
Dec, 21-31....... N 597 17 7.0 4,0 27 16 23 40 —-— 2 al3s .19 222 34 2.0 219|6.3
Jan. 1-21, 1963... 779 15 9.0 5.7 35 12 34 54 .2 2 159 «22 334 46 2.2 2811 6.1
Jan, B2=25,;ivse0n 524 16 8.0 5.4 24 14 31 36 - .2 128 T e d 181 42 1.6 220| 6.2
Jan. 26-31l........ 667 15 10 6.3 41 14 35 66 - .0 180 .24 324 51 2.5 325 6,1
Feba Y=8uyuawuaeds 482 14 9.0 B.7 29 18 36 40 o b .2 143 .19 186 46 1.9 239/ 6.7
Feb. 10-14,,..0044 456 9.7 10 6,1 45 18 33 70 —-— .2 183 .25 225 50 2.8 332/6.8
o 871 12 8.2 5.2 26 16 34 35 - .2 al34 .18 315 42 1.7 216/ 6.5
P 750 11 10 6.8 33 18 37 50 .2 .0 157 .21 318 53 2.0 294/ 6,3
vass 494 12 11 6.5 41 32 29 61 2 20 al85 .25 247 54 2.4 307|6.8
i 1673 11 - - 14 15 14 16 - .8 70 .10 - 20 1.4 102| 6.6
FYeA ) 1093 14 9.0 51 27 30 34 29 —— 5 al40 .19 413 43 1.8 197/ 6.8
e 379 |18 10 5.7 27 25 26 42 -] .8 142| .19 145 48 1.7 249| 6.7
I 339 23 9.0 4.8 35 35 21 46 .6] 1.5 158 21 .145 42 2.3 256( 7.0
. W 275 20 12 5.8 62 25 24 101 —_— .8 238 .32 178 54 o B 430(6.7
May 9-28...0000040 147 22 8.0 4.4 26 32 19 34 -—| 1.2 131 .18 52.0 38 1.8 207|6.6
May 29~31..cersess 204 18 12 6.3 66 18 31 107 - .8 251 .34 138 56 3.8 454 6.5
June 1-7...0v0euas 217 18 0.8 4.8 49 18 28 74 2 L2 194 .26 114 44 3.2 338(6.5

a Residue at 180°C.
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NECHES RIVER BASIN--Continued

8-410. NECHES RIVER AT EVADALE, TEX,

LOCATION.--At gaging station at bridge on U,S, Highway 96, 200 feet upstream from Gulf, Colorado and Santa Fe Railway Co. bridge at Evadale, Jasper County,
600 feet downstream from Mill Creek, and 15 miles upstream from Village Creek.

DRAINAGE AREA.--7,952 square miles.

RECORDS AVAILABLE,-=Chemical analyses:

Water temperatures:

EXTREMES, 1962-63.--Dissolved solids:

Hardness:
Specific conductance:
Water temperatures:

EXTREMES, 1947-63,--Dissolved solids:

Hardness:
Specific conductance:
Water temperatures:

October 1947 to September 1963,
October 1947 to September 1963,
Maximum, 159 ppm June 1-20; minimum, 14 ppm Sept, 17-21,
Maximum, 50 ppm Apr. 1-10; minimum, 6 ppm Sept. 17-21.
Maximum daily, 292 micromhos Sept. 11; minimum daily, 23 micromhos Sept. 19.
Maximum, 93°F Aug. 1; minimum, 37°F Jan, 24,
Maximum, 222 ppm Oct, 21-31, 1956; minimum, 14 ppm Sept, 17-21, 1963,
Maximum, 70 ppm Nov, 1-10, 1947; minimum, 6 ppm Sept. 17-21, 1963,
Maximum daily, 422 micromhos Jan. 25, 1957; minimum daily, 23 micromhos Sept, 19, 1963.
Maximum, 94°F June 29, 1953; minimum, 37°F Jan. 30, 31, 1948, Jan, 31, 1949, Jan, 24, 1963.
REMARKS . -—-Records of specific conductance of daily samples available in distriect office at Austin, Tex.

Chemical analyses, in parts per million, water year October 1962 to September 1963

Dissolved solids Hardness
(caleulated) as CaCO So. |Specific
Mag Po Bi= Car £ dium con=

Bie Mean [Bittcal 1ron | S | el | sodtum | tas-| 2 |bon- | Sulfate | Chioride |F107 M- | Bo Cal- I i

of discharge clum bon- ride |trate | ron Tons Non- ance | pH
(81Q,)| (Fe) gium | (Na) [sium ate | (80,) (cn Parts Tons clum, lsorp-

collection (cf8) (Ca) ate 4 (F) |(NOy)| (B) per car- [PO"P=|(mjcro-

(Mg) &) |(rco,)| (€O . per | - per Mag-| o [ton bt

3 million = day ne- N= | ot et

foot ate |T3Y91 25°C)

sium
Oct. 1-15, 1962... 535 18 11 4.6 33 42 19 44 0.2 0.5 151 0.21 218 46 12| 2. 251 6.4
Ot 188 asvaivas 697 16 10 4.2 30 36 20 40 - .2 138 »19 260 42 13| 2. 233 6.2
Nov., 1-830.,0v00sss 1232 16 10 3.7 33 38 19 42 .2 ) 143 .19 476 40 g 2. 248 7.0
Dad, d=30,ovaawisn 1492 15 8.8 3.6 33 34 19 42 2| 3 139 19 560 37 g 2. 232 6.6
Dety: AL=3B sl 2630 15 8.8 3.6 31 30 20 42 —-— .2 al145 .20 1030 37 12 2.% 229 6.7
Dec, 23=31,..40440 2609 14 7.8 3.0 23 22 18 33 —-— 2 al2l .16 852 32 14| 1. 189 6.1
Jan. 1-2, 1963..,. 11150 17 22 33 — = 30 16 -] 190| 6.4
Jans =13 caseans 8015 T.T 6.5 2.1 16 12 19 20 +2| .2 78 o K 1690 24 14 1.4 135/ 6.0
Jan, 14-31.....0... 2515 12 2.0 3u1 22 16 27 29 2 .5 111 .15 754 36 22| 1.6 189 6,2
Febi 1-10,.uieeuas 24095 16 9.8 4.2 29 26 29 38 +2 ] al50 .20 1010 42 20| 1.9 226| 7.6
Feb, 11-19,,..44u4s 2333 16 10 4.4 31 28 30 40 == - albl .21 951 43 20| 2.1 244/ 6.9
Feb., 20=28..cccaes 7317 14 8.8 3.5 26 21 29 33 - o) 125 L7 2470 36 20| 1.9 201 6.5
Mar. 1-15...00iua4u 5082 12 9.0 3.8 20 17 30 26 .2 2 109 .15 1760 38 24| 1.4 183| 6.4
Mar. 16-31........ 2460 13 10 4.9 27 21 33 37 - .8 136 .18 903 45 28| 1.7 226| 6.4
ART v Lml0y o 2488 13 12 5.0 33 28 34 44 w2 ;] 156 <21 1050 50 28 2.0 262 6,6
Apry V=190 i 5268 11 12 4.5 30 27 31 41 - N} 143 .19 2030 48 26| 1.9 246| 6.5
Apr, 20-30,..00048 2252 12 9.8 4.1 27 30 29 32 _ o 129 «18 784 42 17| 1.8 211| 6.4
May: 1-13., ioasmaeens 1114 14 11 4.0 26 30 28 33 oX .8 132 .18 397 44 20| 1.7 221| 6.7
MEY LAeILoeuy g 1406 i1 12 4.4 32 34 28 42 - .8 147 .20 558 48 20| 2.0 253| 6.5
June 1-20,........ 1290 14 12 4.4 36 44 25 45 2 .8 159 .22 554 48 12| 2.3 264| 6.7
June 21-30, ceeeeas 754 13 10 4.1 28 38 19 36 - .8 130 .18 265 42 11| 1.9 217 6,4
10 e L - ST 971 14 11 3.5 28 2.9 38 19 40 vl .8 138 .19 362 42 11| L9 239(6.1
T 1T 1T 5 947 14 10 3.6 32 39 18 42 - .8 139 .19 365 40 8| 2.2 242| 6.2
AURy 1=Bsiwiiaiace 730 16 11 3.5 33 42 g 43 e .8 146 .20 *288 42 8| 2.2 253/ 6.3
Sept. 1-16,.... e 517 13 11 4.3 36 52 16 45 .. .8 152 .21 212 45 2| 2.3 276| 6.4
Sept, LT9BL . 0eywme 5163 .0 2.5 .0 2.3 .9 6 2.8 2.0 .0 .5 14 .02 195 6 1 .4 291 5.7
Sept. 22-24,...... 1392 2.6 4.5 1.0 6,3 1.3 13 6.6 7.6 2 1.0 37 .05 139 15 4 i 68| 6.2
Sept., 25-30....... 364 13 10 3.2 19 38 10 25 ol Lo 100 .14 98.3 38 7] 1.3 178| 6.2
Weighted average 2153 12 8.2 3.6 26 25 24 33 -=| 0.5 1221 0.17 7i1 a8 17| 1.8 205|6.3
T Time-weighted |

AVETAZE .\ v iy - 14 10 3.8 29 32 23 38 -=1 0.6 134 - - 41 14| 1.9 2271 6.4
Tons per day.... o 17 54 21 148 144 142 193 2L 2 --[ . = = _—] - - -

a Residue at 18B0"C,
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NECHES RIVER BASIN--Continued
MISCELLANEOUS ANALYSES OF STREAMS IN NECHES RIVER BASIN IN TEXAS--Continued

Chemical analyses, in parts per million, water year October 1962 to September 1963--Continued

Dissolved solids Hardness
cific]
% Bi- (calculated) as CaCO; | So- SP:O;I_
Date Cal- | Mag- 05| gy [ GRS Fluod Ni- | B dium
silical Iro gy = o uo- Ni- | Bo- - _ | duct-
of Discharge (51 ’; (F '; clum ';e SoNdium tas-| yop_ | bon-| Sulfate | Chloride |'yyg0 |trate | ron parts | Tons T (ia.l Non- | = | ance | pH
collection (cfs) Q. e) | (cg) | 8lum (Na) |slum te | ate (S0,) (cy) 'ons clum, _ |porp- i
( a (F) |(NOg)| (B) per car (micro
Mg) (&) |(mco,)| (€0 per per Mag- tion
(HCO,) million | 2cTe- day ne. | PO | o4y, frabos at
atio| ogo
foot ot | 'ate 25°C)
LAKE JACKSONVILLE NEAR JACKSONVILLE
Oct. 25, 1962-*-——1 lll l | 5.0[ 2.6 I 7.3 I 1.9| 34 l | 5.2 l 7.8 l 0.l| 0.0l | 59 l 0.03| ‘ 26 l 0 I O.El 92 | 6.2
LAKE STRIKER NEAR NEW SALEM
Oct. 25, 1952————] [B.Bl l 14 1 b o | 100 I 28 I l 15 | 171 i 0.3] O.UI 1 342 | 0.47! | 64 | 41 I 5.4| 644 ] 6.3
8-0365. ANGELINA RIVER NEAR ALTO
oct. 30, 1962===== 136 16 B8.5]| 5.1 46 26 18 72 0.2| 0.2 179 0.25 42 21 3,1| 325 6.2
Dec. 4————m—mm— e 585 16 8.5| 5.2 50 14 30 79 2 .0 a2l1l1 .29 45 34 3.2| 351 5.7
Jan, 8, 1963—=—ww== 714 14 8.5| 6.0 41 13 36 63 i S (4] al 86 .25 48 38 2,6| 311 5.9
Feb 331 7.3 8.0| B.b 27 18 36 36 1 ] 130 .18 45 30 1,7] 231 6.2
Mar. 19-=————ecam—— 580 10 10 5.9 34 22 36 48 2 .2 alé0 .22 49 31 2.1| 266 7.6
. 22 183 18 9,51 5.7 26 34 25 35 .3 .5 al46 .20 47 19 1.6| 216 6.1
194 13 20 4.2 70 30 31 114 2 .2 268 .36 67 43 3.7| 504 7.2
61,2 (16 6.0 2.7 19 26 18 19 2 0 94 .13 26 5 1.6 155 7.6
23.4 |12 16 7.8 103 28 24 175 2 2 352 .48 72 49 5.3| 692 6.1
8-0380, ATTOYAC BAYOU NEAR CHIRENO
Oct 45,5 |17 4.0| 2.4 7.4 LT 24 6.0 7.6 0.2 0.0 57 0.08 20 2 0.6 75 5.8
Nov 80.0 |16 3.5| 2.4 6.0 1.9 19 7.6 7.0 o} 0 54 .07 19 3 .6 72 6.3
Dec 77.4 |16 4.0 2.8 6.6 1.2 18 9.0 9.0 il .0 58 .08 22 7 .6 79 5.8
Jan. 28, 1963-—~—- 13.4 |14 6.0 4.3 10 20 21 12 Pl .0 77 <10 33 16 .8] 121 6.3
Mar, 4-——————————— 369 14 9.0 6.1 14 18 38 16 s 2 106 .14 48 33 .91 176 5.6
APr, Gemmmmmme— e 1,070 57 5.0] 3.5 T 3.1 10 22 10 2 2.2 66 .09 27 19 .6| 101 5.6
8=0395, ANGELINA RIVER NEAR HORGER
Dec, 6, 1962===——— 562 15 7.0 3.6 34 19 26 45 0.3] 0.0 140 0.19 32 17 2.6 234 5.9
Jan. 10, 1963—————| 2,110 15 8.0 4.5 28 13 35 36 e 2 133 .18 38 28 2.0| 215 5.8
Feb, 1,150 11 9.0( 4.2 26 24 34 29 .2 8 126 17 40 20 1.8] 209 6.2
Mar . 1,320 11 12 6.3 39 31 40 52 2 2 176 24 56 30 2.3] 305 6.5
Apr, 24-ememe——— 634 14 12 6.4 39 35 33 54 .3 5 alB4 .25 56 28 2.3| 297 6.1

a Residue at 180°C,
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County.

Specific conductance:
Water temperatures:
EXTREMES,

Specific conductance:
Water temperatures:

RECORDS AVAILABLE.--Chemical analyses:
Water temperatures:
EXTREMES,

1956-63,--Dissolved solids:

TRINITY RIVER BASIN--Continued

April 19566 to September 1963,
April 1956 to September 1963,
1962-63, ~-Dissolved solids:

8-646. RICHLAND CREEK NEAR FAIRFIELD, TEX.

Maximum, 10,100 ppm Sept. 1-30; minimum, 173 ppm May 25,
Hardness: Maximum, 362 ppm Mar, 1-12, 14; minimum, 79 ppm Oct. 9-11.

Maximum daily, 17,700 micromhos Sept. 20; minimum daily, 242 micromhos Oct. 10.
Maximum, 95°F July 7, 24; minimum, 34°F Jan. 22,
Maximum, 13,500 ppm Aug, 11-31, 1956; minimum, 102 ppm Jan. 19, 1961.
Hardness: Maximum, 460 ppm Oct. 18, 1956; minimum, 60 ppm Jan. 19, 1961,

Maximum daily, 22,000 micromhos Aug. 22, 1956; minimum daily, 157 micromhos Apr. 25, 1957.
Maximum, 99°F Aug, 14, 1961; minimum, freezing point Jan. 3, 4, 1959,
REMARKS.--Records of specific conductance of daily samples available in district office at Austin, Tex.

No discharge records available for this station.

Chemical analyses, in parts per million, water year October 1962 to September 1963

LOCATION.--At bridge on State Farm Highway 488, 4 miles upstream from mouth, 4 miles downstream from Chambers Creek, and 16 miles north of Fairfield, Freestone

09

a Residue at 180°C.

Dissolved solids Hardness
Bi- (calculated) as CaCO, SP::;“""
Po- -
t = - - &
oy A o [Silica Sodium | tas-| por- Sulfate | Chloride [0 fo Cal- dnot
o charge (510Q,) {Na) 4 n ride ron Tons To 1 ance | pH
collection {cfs) Qa a) |slum| o0 (804) (cn (F) (B) per na Sy (micro-
®) |(mco,) : Eoss per Mag-
¥ million o day ne- rohios at
foot 25°C)
slum
Oct. 1-8, 1962.... 9.8 664 191 a3 1000 - 1860| 2.53 160 3410| 8.0
Oet, 8=ll...waeaaa 16 34 103 i 34 0.4 185 .25 79 309(7.8
Oety 13-2Lioaveaes 15 46 128 44 55 - a277 .38 129 469 7.7
Oct. 22-31........ 13 142 156 42 200 - 530 .72 145 957| 7.8
NoV. Leeaienae we — = 158 113 120 - —— - 202 859| 7.6
Nov, 2-16....00ua 14 306 206 51 450 B al060| 1.44 194 1820\ 7.7
Nov., 17=18,....... 13 952 292 53 1440 - 2700 3.67 256 48401 7.7
Nov. 20-22........ 12 71 159 39 92 —-— a384 .52 148 625|7.3
Nov, 23-24,.....4. - —-— 249 50 980 —— — - 220 3420/ 7.5
Nov. 25-26........ = - 230 58 385 - - r—— 202 1690| 7.9
Nov. 27=30..... v 13 38 133 87 31 - a338 .46 174 511| 7.6
Dec. 1-5..0vcacess 14 111 198 88 142 .6 540 .73 218 916|7.8
Dee,. B, . 0w evaeans = - 284 78 580 - — oty 283 2380(7.9
Dot Tiswaaasian . =, - 160 76 68 e - - 180 633|7.8
Dec. B=1D6........4 12 245 242 103 352 —-— a958| 1.30 270 1640|7.8
Dec. 16-18, 23.... 11 350 264 76 5156 — 1190| 1,62 263 2110|7.8
Dec. 196-22, 27-31. 12 173 220 80 246 - 713 .97 237 1260|7.9
Dec. 24-26....0... 15 74 166 92 88 - a445 .61 196 709|7.8
Jan, 1-3,5-9, 1963 9.9 286 252 103 408 B 1040( 1,41 274 1840|7.7
Jan,; Eywiis sdeedva L - 288 74 880 — - - 255 3240|7.4
JER,. L0 e vatissnnss L — 229 109 130 - - - 258 959|8.0
Jan. 8.6 278 255 112 395 --| & 1030 | 1,40 282 1820|7.8
Jan. 7.0 458 296 120 660 --1 1 1510| 2.05 304 2700|7.6
Feb. 5.8 520 272 128 750 Bl 2 1650 | 2.24 288 291017.9
Feb. 9=-28:..ue e 3.8 637 284 98 940 -1 3 1930 | 2.62 280 3460|7.8
Mar, 1-12, 14..... 2.0 642 276 224 920 -—| 2 2060 2.80 362 3620(7.2
Mar, 13, 15-256.... 3.4 278 254 122 375 .6 2 1010| 1.37 263 1790(7.7
Mar. 26=31........ 2.5 819 345 130 1190 -] 3 2430 | 3.30 318 4330(7.0
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Chemical analyses,

TRINITY RIVER BASIN--Continued

8-646, RICHLAND CREEK NEAR FAIRFIELD, TEX.--Continued

in parts per million, water year October 1962 to September 1963--Continued

Dissolved solids Hardness
Bi- (calculated) as CaCO, | So- Sp::iic
Mag- Po- Car- dium
Dy - : - - Ni- = i
wa Mean  losiscal tron | S | fe- | Sodium | tas-| T2°7 | bon- | Sulfate | Chioride (TR NI | Bo Cal- Ao | et

of discharge (510,)| (Fe) cium i Na) i bon- te SO C ride |trate | ron Parts | Tons Tons cium | Non- ance | pH

collection (cis) Qu)| (Fe) | (cq) |Blum | (Na) |slum| ", | a (804) €\ (voy| (B per ' car- [FOTP~|(micro-

(Mg) (x) (Coy) . per per Mag- tion
(HCO,) million | dcre- da ne. | bon- mhos at
foot * ~ | ate |Fato| 25°()
sium
Apr. 1-26, 1963... B.6 111 13 1070 8.5 382 110 1590 -—| 2.5 3100 4,22 330 18]26 5380|7.9
Apr. : - - - - 362 - 1050 —_— - - - 310 14 —— 3910| 8,0
Apr. 28... s s e - 198 = 545 - - —— — 146 0 - 2060|7.7
Apr. 29, civeranes = —— - - 429 —— 2350 - - - - 342 0 - 7350|7.9
ADPE . 80 cwemein owe s 9.7 36 1.5 27 113 20 26 0.5| 3.5 180 .24 96 3] 1.2 307|7.2
MBY L=8isuisewwesi 15 50 3.0 40 138 49 40 5] 2.8 268 .36 137 24| 1.5 439|7.9
May 4-7, 10-12.,.. 17 68 4.0 109 163 80 145 -—| 2.5 506 .69 186 52| 3.5 870]7.9
May B-9.iccavvivin 20 56 2.8 64 134 68 75 - 4.8 357 .49 151 41| 2.3 588|7.9
13 e - T e s - - - 206 e 1070 - - - - 166 0 - 3610(7.9
) 7 1l I - — i —= - - 222 - 475 - - - - 246 64 - 1960|8.0
2.1 5 i T -— - - — 214 - 402 - - - - 240 64 - 1720|7.9
BRY 28 i v e gieia 16 32 2.7 22 98 32 15 -=| 5.0 173 .24 91 11| 1.0 27117.4
May 22, 24, 26-31, 13 54 5.0 B85 149 53 113 -~ 4,8 401 .55 155 33| 3.0 704|7.5
FOHB: L2 o wiviarvcs: s mmer 15 50 4.6 57 141 48 70 .5| 3.0 317 .43 144 28| 2.1 545(7.0
June 25-30....4:4s 1.5 96 19 1240 288 92 1900 -=| 1.0 3490| 4,75 318 82|30 6110|7.1
July 1-15.....00.. 1.2 88 20 1690 12 322 87 2620 - - 4680 | 6.36 302 38|42 7900|7.7
JULY 16=3Lvwiaaisi il 74 25 2440 358 79 3700 - - 6490 | B.83 288 0|62 10700(7.3
B dndlisisiaeat .0 67 34 3420 416 45 5220 — - 8990 |12.3 307 0 (85 14900(7.3
Sept. 1-30........ .8 62 34 3880 476 59 5870 - - 10100 (13.8 294 0 (99 16100(7.6
Time-weighted

aAverage ..... 6.8 81 15 1220 290 85 1780 - - 3390| 4.61 261 35(31 5520|7.6
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TRINITY RIVER BASIN--Continued

8-662, LONG KING CREEK AT LIVINGSTON, TEX.

LOCATION,-=~At gaging station at bridge on U.S. Highway 190, 2 miles west of Livingston, Polk County, 2 miles upstream from Choates Creek, and 14.8 miles up-

stream from mouth,
DRAINAGE AREA,--141 square miles,
RECORDS AVAILABLE,--Chemical analyses:

Water temperatures:

Hardness:

Specific conductance:
Water temperatures:

Maximum,
Maximum, 183 ppm May 1-31; minimum, 40 ppm Feb. 19,

Maximum daily, 557 micromhos May 29; minimum daily, 98 micromhos Feb. 19,
Maximum, 91°F June 16; minimum, not determined.

January to September 1963.
January to September 1963,

EXTREMES, January to September 1963,--Dissolved solids: 316 ppm May 1-31; minimum, 52 ppm Feb, 19,

REMARKS.-~Records of specific conductance of daily samples available in district office at Austin, Tex.
Chemical analyses, in parts per million, January to September 1963
Dissolved solids Hardness
Bi- (calculated) as CaCO, So- Sp:g.:l_[ic
Date Mean Cal- | Mag- Po- | oqp. |Car- - Ni- = dium 3
Silica| Iron ne- | Sodium | tas- bon- | Sulfate | Chloride Fluon Ni= | By Cal- ad- duct
of discharge clum bon- ride |trate | ron Tons Non- ance | pH
lecti (810,)| (Fe) sium | (Na) [sium ate | (50,) (cyn Parts Tons clum, sorp-
collection (efs) (Ca) ate (F) [(NOy)| (B) per car- (micro-
(Mg) ®) |(rco,)| (€0 : PeT lacre-|  Per | Mag-) o (ton hogat
4 million oot day ne- te— ratio| pgo o
gium | )
Jan, 29-Feb. 10,
1GOOI yawracaradaaisrais 32.3| 26 54 3.4 26 139 18 51 0.2 0.2 a264| 0,36 23.0 149 35| 0.9 418| 6.9
Peb 11=13 ol 114 15 29 2.3 14 75 10 28 - 5 136 .18 41.9 82 20 o7 231(6.5
Feb, 14-17........ 36.5|21 42 2.7 20 108 14 40 - .5 193 .26 19.0 116 27 e 329/ 6.7
Feb., 18, 20-21.... 492 15 23 1.8 6.5 60 6.6 16 — .5 99 .13 132 65 16 .4 164| 6.9
Feby 185wy 1400 6.5 14 L2 2.3 39 1.0 8.3 == .2 52 .07 197 40 8 2 98(5.9
Feb. 22-28........ 75.1|18 35 2.6 14 89 12 30 - .5 156 .21 31.6 98 25 .6 265| 6.3
Maxr: A=8 .o eveeai 250 14 25 1.8 13 67 9.4 22 .3 .8 119 .16 80.3 70 15 iy 197| 7.2
Mare 4=10. 0asanos 38.4|22 44 3.1 21 123 13 38 il .2 201 «27 20.8 123 22 .8 335| 7.3
Mar. 11=31.ucueres 18.5(25 60 3.9 27 164 14 53 - L 264 .36 13.2 166 31 M) 444( 7.2
Ay L=B. sutewe it 13.8|22 62 4,3 33 178 14 59 .3 2 283 .38 10.5 172 27| 1.1 471( 7.4
Aprs B=LYassis 121 17 34 2.1 17 102 8.2 27 - .5 156 .21 51.0 94 10 «8 2583| 7.3
APY A0 ewwin 8.8|25 65 4.0 32 186 14 58 — 0 289 .39 6,87 179 26( 1.0 475( 7.6
May 1=3l.iidses e 2,629 57 10 40 176 17 76 o .2 316 .43 2.22 183 39| 1.3 535| 7.4
June 1-20......40. 1.6(31 55 2,9 40 148 14 70 wd .5 287 .39 1.24 149 28| 1.4 4721 7.3
June 21-30...004404 3.4)26 48 3.2 33 125 13 62 = vB 247 .34 2,27 133 30( 1.2 414| 7.1
JULY Ded Do ssavaaas 7.4 (19 40 2.5 21 2.7 102 10 46 .2 .8 192 .26 3.84 110 26 .9 327/ 6.4
July 11-14........ 20.9 |14 28 L8 9.8| 2.2 85 5.2 15 1.0 - 119 .16 6.72 27 7 -] 193| 6.6
July 15-31........ 2.3 |21 43 2.6 20 120 9.2 38 - .8 194 .26 1.20 118 20 .8 330|6.5
Mgy L=15¢5s s .4 124 42 2.7 24 122 7.0 42 «2 .8 203 .28 .22 116 16} 1.0 344|6.9
Ag, 16=31,..cc0un .6 |24 42 2.7 34 119 7.6 60 — .5 230 .31 .37 116 18| 1.4 399 6.8
Sept. 1-18........ 1.3 |22 da 2.2 35 114 12 62 .2 B 234 .32 .82 119 25| 1.4 416(6.9
Sept: LB 11.0 18 39 1.6 23 98 10 44 -] 1.0 185 .25 5.49 104 24| 1.0 329|7.1
Sept. 20-30....... 1.4 |23 48 3.5 34 131 12 62 - o5 247 .34 .93 134 27| 1.3 432|7.4
Weighted average b28.9 |16 31 2.3 13 85 8.5 27 - 0.4 142 0.19 11.0 88 18| 0.6 2376.4
Time-weighted
AVETAER. . asuiie -= |24 49 3.9 29 136 12 54 -—| 0, 240 - - 137 26| 1.1 40416.9
Tons per day.... -1 1.2 2.4 1L T 0.7 o --| 0.0 - -— - - - - =] ==

a Residue at 180°C.

b Mean discharge for perlod of record;

station started January 29, 1963.
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TRINITY RIVER BASIN--Continued
8-665, TRINITY RIVER AT ROMAYOR, TEX.

LOCATION.--At gaging station at bridge on State Highway 105, 1.9 miles south of Romayor, Liberty County, 1.9 miles downstream from Gulf, Colorado and Santa Fe

Railroad Co. bridge, and 3.7 miles downstream from Big Creek.
DRAINAGE AREA (revised).--17,186 square miles.

RECORDS AVAILABLE.--Chemical analyses: October 1945 to November 1949, February 1950 to September 1951, April 1953 to September 1963.

Water temperatures: February 1950 to September 1951, April 1953 to January 1959, March 1961 to September 1963.
EXTREMES, 1962-63.--Dissolved solids: Maximum, 612 ppm May 1-3; minimum, 134 ppm Apr. 8-10.

Hardness: Maximum, 189 ppm May 1-3; minimum, 54 ppm Apr., 8-10.

Specific conductance: Maximum daily, 1,330 micromhos Sept. 3; minimum daily, 211 micromhos Dec, 30.

Water temperatures: Maximum, 92°F July 9, 22, Aug. 4, 5; minimum, 41°F Jan. 24, 28.
EXTREMES, 1945-50, 1953-63.--Dissolved solids: Maximum, 1,900 ppm Nov, 7, 1953; minimum, 82 ppm July 31, 1954,

Hardness: Maximum, 258 ppm Oct, 21-31, 1956; minimum, 32 ppm Nov, 1-3, 1953.

Specific conductance: Maximum daily, 3,800 micromhos Oct., 30, 1956; minimum daily, 103 micromhos Nov. 9, 1946.

Water temperatures (1953-58, 1961-63): Maximum, 98°F July 18, 27, 1953; minimum, 38°F Jan, 18, 1956,
REMARKS.--Records of specific conductance of daily samples available in district office at Austin, Tex.

Chemical analyses, in parts per million, water year October 1962 to September 1963

Dissolved solids Hardness
Bi- (calculated) as CaCO, So- Sp:;:'iilc
_ | Mag-~ Po- _ |Car- » 3 dium

Dide Mean  loica| tron | S | Tie- | Sodtum | tas-| 2% |bon- | Sulfate | Chioride [F190 NI- | Bo Cal- ad- | duct-

of discharge cium bon- ride |trate | ron Tons Non- ance | pH
(S10,)| (Fe) gium | (Na) [sium ate | (S0,) (c1) Parta Tons clum, orp-

collection (cfs) (Ca) ate (F) |(NOg)| (B) per car- (micro-

(Mg) () |(rco,)| (€0 : per | e per Mag-| | |ton | ot

s million | #¢Te day ne- | 700" | opio (08 &

foot e ate 25°C)
Oct. 1-14, 1962,,, 9634 9.9 44 4.8 40 134 29 52 0.4/ 1.8 a253| 0.34 6580 130 20| 1.5 433( 7.5
6957 9.3 44 4.4 38 127 33 50 -~ 2.8 a249 .34 4680 128 24| 1.5 432| 7.2
2618 11 51 4.8 61 148 44 76 4 4.2 a326 .44 2300 146 25| 2.2 576| 7.6
2018 12 52 4.9 75 153 44 97 -=| 3.5 ad64 .50 1980 150 24| 2.7 647 7.3
4430 20 47 5.4 118 122 59 160 .5| 8.6 478 .65 5720 140 40( 4.3 848| 7.5
8495 13 47 4.4 34 134 37 41 —-—| 4.2 a250 .34 5730 136 26| 1.3 431 7.6
G 5634 9.7 48 4.7 45 134 34 63 -=| 3.8 a294 .40 4470 140 30| 1.7 497| 7.4
Dec. 22-3l...iiavas 9297 11 34 2.7 29 93 25 40 -=| 1.8 190 .26 4770 96 20( 1.3 336| 7.0
Jan. 1-9, 1963.... 5273 14 28 2.9 31 72 29 41 3| 2.5 184 .25 2620 82 23| 1.5 323|7.0
10-20,,... 2560 15 53 6.0 81 138 58 110 --| 6.2 a4l7 +57 2880 156 44| 2.8 716| 7.2
21=-31..... 1980 16 55 6.3 75 138 65 100 --| 5.0 a404 .55 2160 163 50| 2.6 695 7.2
1556 14 56 6.3 86 147 65 113 4| 6.1 ad38 .60 1840 166 45| 2.9 745|7.1
6268 10 27 3.2 40 64 a7 52 -=| 3.5 204 .28 3450 80 28| 1.9 362|6,7
3224 13 33 4.3 55 74 50 73 3| 3.2 a300 .36 2610 100 40| 2.4 469|7.1
1810 13 50 7.2 109 122 T4 150 -=| 5.0 a492 .67 2400 154 54| 3.8 846(7.0
1328 14 52 7.4 115 142 75 150 == 3.5 abl6 ) 1850 160 44| 4.0 882|7.3
1345 14 55 7.5 108 156 71 140 .4 3.2 476 .65 1730 168 40| 3.6 B827|7.4
11500 11 25 3.0 35 63 37 42 - 4.0 188 .26 5840 75 24| 1.8 328|6.6
11210 B.5 17 2.8 25 47 27 28 - 2,2 134 .18 4060 54 16| 1.5 224|6.6
3507 12 20 3.6 28 53 29 36 -=| 2.0 157 .21 1480 65 22| 1.5 268 6.7
1534 12 43 6.7 78 113 56 108 --| 1.8 a394 .54 1630 135 42| 2.9 634|7.0
270 10 57 8.4 135 171 77 175 -] 2.2 ab84 s 1530 176 36| 4.4 960|7.4
2767 22 62 8.4 148 186 B8 185 «3| T.1 612 .83 4570 189 36| 4.7 1040(7.7
8460 16 46 4.6 e 149 == 52 -=[11 - - C - 134 12 — 537|7.4
14400 15 46 1.9 27 132 34 25 -=| 2.8 217 .30 8440 123 15| 1.1 364(7.6
4B47 1 56 4.0 43 160 42 52 -=| 3.0 290 .39 3800 156 25| 1.5 501(7.4
2515 L7 66 5.0 95 185 46 135 --| 2.5 458 .62 3110 185 34| 3.0 808|7.6
June 1-30......... 2657 18] 54 4.3 58 161 47 66 5| 4.0 325 .44 2330 152 20( 2.0 559(7.2
July: I=Idieisdieie 1256 . {15 53 4.6 52 4.7 160 42 69 .4| 1.8 322 .44 1090 151 20( 1.8 563(7.5

a Residue at 180°C.




79

TRINITY RIVER BASIN--Continued

8-665. TRINITY RIVER AT ROMAYOR, TEX.--Continued

Chemical analyses, in parts per million, water year October 1962 to September 1963--Continued

Dissolved solids

Hardness

i (calculated) as CaCO, | So- SP:::{E
Date Mean Cal- | Mag- Po- | .ap_ |Car- Fluo- Ni- | Bo- dium | g0t
P discharge [Silical Iron nie- | Sodium | tas- bon- | Sulfate | Chloride Cal- ad-
o charge clum bon- ride |trate | ron Tons Non- ance | pH
ect (810,)| (Fe) sium | (Na) |[sium ate | (S0,) (cy Parts Tons clum, lsorp-
collection (cfs) (Ca) ate (F) |[(NOg)| (B) per car- (micro-
(Mg) &) |mco,)|(COs i per | _ o per Mag-| o | ton [opos at
¥ million o day ne- = | ratio AR08 &
foot sium ate 25 C)
July 12-21, 1962.. 764 16 58 5.2 87 180 44 115 - 0.8 415| 0.56 856 166 18| 2. 736| 7.3
July 22=31,...v50s 780 16 60 5.7 131 200 67 158 -=| 2.0 538 P i< 3 1130 173 9 4.3 940‘ Tl
Aug, 1517, c0vveies 558 15 52 5.5 106 176 55 125 0.6] 2.2 448 .61 675 152 8] 3.7 822/ 6.8
Aug, 1B-31........ 502 7.7 65 6.3 151 220 B4 175 - 8 598 .81 811 188 8 4. 1090( 6.8
Bept. 1-15..400sa 475 9.1 60 6.4 160 215 87 180 .7 1.8 611 .83 784 176 0] 5.2 1100| 7.3
Sept. 16-30,....... 580 15 53 5.8 143 191 67 170 -— 1.2 549 75 860 156 0| 5.0 1000| 7.3
Weighted average 34956 12 45 4.3 51 128 41 64 -] 3.2 287 0.39 2710 129 25| 1.9 496| 7.2
Time-weighted
average..... we - 13 50 5.2 79 149 53 29 -= 3.2 383 — - 147 25| 2.8 668| 7.2
Tons per day.... —_— 114 423 40 479 1210 384 600 -=130 - - - - - - - ==
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Chemical analyses,

TRINITY RIVER BASIN--Continued

8-671. TRINITY RIVER NEAR MOSS BLUFF, TEX,--Continued

in parts per million, water year October 1962 to September 1963-=Continued

99

b Represents 98 percent of days.

Dissolved solids Hardness
(calculated) as CaCo, Sp:ci.fi
on-
Date M - | Mag- Po- Car- § . :
o Silical Cal ne- | Sodium | tas- bon- | Sulfate | Chloride Flus e Cal- duct
of discharge cium ride ron Tons Non- ance | pH
(S10,) sium (Na) |sium ate | (S0,) (C1) Parts Tons cium, sBorp-
collection (cfs) (Ca) (F) (B) per car- (micro-
(Mg) (K) (COy) 5 per per Mag-
million | @cre- day B bon- mhos at
foot sium | 2te 25°C)
1-10, 1963... 17 64 6.0 127 58 160 0.6 536| 0.73 184 14 1 967| 7.2
11-20. . 0caaas 19 54 5.2 103 49 120 - 446 .61 156 4] 6 792/ 6.8
2323% s anwaias 12 68 6.4 125 66 155 - 542 .74 196 16 Lt] 986| 6.8
T8 saess 9.9 66 6.7 155 75 184 .6 612 .83 192 2 9 1110/ 6.9
16~30...00.. 11 48 5.3 112 56 132 - 450 .61 142 1 1 820(6.9
Time-weighted
average P..., 12 51 5.2 74 48 94 - 368( 0.50 148 25 643| 6.9
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TRINITY RIVER BASIN--Continued
8-674. TRINITY BAY AT MOUTH OF TRINITY RIVER, NEAR ANAHUAC, TEX,

LOCATION.--At four sampling stations in Trinity Bay opposite mouth of Trinity River, near Anahuac, Chambers County. Station 2: In Anahuac Channel
immediately below delta. Station 3: In Anahuac Channel about 1.5 miles southwest of Station 2. Station 6: In Anahuac Channel at south end,
Station 7: In Trinity Bay about 1.5 miles west of Station 6.

RECORDS AVAILABLE.--Chemical analyses: October 1950 to September 1963.

Specific conductance, micromhos at 25°C, and chloride, in parts per million, water year October 1962 to September 1963

Station 2 Station 3 Station 6 Station 7
Date of collection
Conductance Chloride Conductance Chloride Conductance Chloride Conductance Chloride
Oct, 3, 1962, ..crnnspovmonnins 400 38 402 39 407 40 5160 1580
Oct. 499 61 e - 473 60 478 61
Oct. 433 64 445 66 457 70 = —
Oct. 546 88 542 88 539 88 539 88
Oct. 31... 437 53 535 51 439 52 5950 1850
Nov. 7.... 646 93 652 94 4450 1300 10700 6050
Nov, 14,.. 620 67 548 66 847 147 2710 710
Nov. 2L, i csausas 1630 380 1970 500 2690 720 9170 1820
Nov. 28..cavuainn : 748 123 715 124 722 125 16200 55560
DL, Byencaminmssn 1090 225 1060 208 911 164 873 150
Dec. 15.. Sk 446 46 444 46 443 46 446 47
Dec, 23...uenns 471 52 = == 471 54 477 54
Jan. 2, 1963... 310 42 312 42 421 T 424 79
Jan. B..ieiiisnavicnnsnsnsnna 335 43 328 42 330 44 333 42
Jan. 16.. " 564 B4 562 85 570 86 899 184
Jan, 26.. - 582 89 6770 2080 10300 3320 10200 3320
Jan,. 30,. . 747 113 747 113 775 123 12100 4030
Feb, 6... . 734 111 738 113 859 150 9910 3180
Feb. 13.. . 818 134 835 139 850 143 820 136
Feb. 19.. ‘ 600 101 606 100 610 102 670 113
Feb, 27,. # 364 58 362 59 355 57 417 65
413 64 416 66 403 63 402 61
743 120 757 122 759 127 3830 1080
934 170 934 170 956 178 1370 300
1150 245 1160 242 1190 252 9400 3120
1720 412 2250 580 4830 1410 10300 3420
4750 1410 6520 2020 8270 2600 15200 5380
5830 1780 6610 2020 6740 2050 9650 3150
893 156 891 156 920 161 2230 550
270 33 264 32 266 32 282 34
279 38 277 a8 277 38 279 38
356 56 371 61 <o —— 441 81
2750 845 3350 925 7160 2280 13600 4740
954 227 923 220 — —_— - =
2120 572 3660 1080 6340 1980 16600 5920
2060 542 2080 552 2260 630 3050 875
3980 1180 4610 1380 5370 1620 5530 1700
13200 4490 13800 4690 14000 4930 14200 4930
3620 1050 1960 1150 4990 1520 5810 1820
9780 3280 12300 4340 13000 4590 15300 5530
1200 202 1100 198 1120 205 5890 1820
328 22 323 32 343 27 337 30
330 25 330 20 333 30 329 24
369 28 370 28 371 29 381 30
421 38 417 38 421 a8 414 37
437 40 420 39 419 40 421 39
489 59 494 58 489 58 489 58
492 58 487 57 511 61 492 59
503 59 501 62 506 62 504 61
543 66 585 79 674 105 630 101
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TRINITY RIVER BASIN--Continued

8-674. TRINITY BAY AT MOUTH OF TRINITY RIVER, NEAR ANAHUAC, TEX,--Continued

Specific conductance, micromhos at 25°C, and chloride, in parts per million, water year October 1962 to September 1963--Continued

Station 2 Station 3 Station 6 Station 7
Date of collection
Conductance Chloride Conductance Chloride Conductance Chloride Conductance Chloride
May' 29, 2883. . cvawmeiiwaias 547 58 5563 71 555 73 549 72
MEY) 3w s aremne S wyiny Sl 581 74 573 74 570 76 587 80
June 621 83 604 77 619 83 3050 870
June § 845 148 BG2 155 868 160 1380 312
June 519 70 533 75 551 80 614 97
June 736 115 718 109 708 105 695 99
June 740 120 755 136 755 136 762 136
June 617 92 625 97 672 108 673 115
June 666 89 686 94 703 98 833 138
June 682 96 GHO 99 696 101 2790 775
June 721 115 751 130 1190 262 2200 605
June 577 68 590 75 585 74 609 81
June 600 78 600 77 598 7 598 78
June 620 86 622 87 622 88 612 85
July 542 67 559 71 560 73 2050 535
July 612 82 586 78 588 79 6500 2050
July 647 85 673 101 2610 705 5010 1550
July 869 158 1780 435 4780 1450 7440 2420
July 824 133 882 163 797 140 865 159
July 1810 455 1910 482 1840 468 6590 2100
July 4480 1340 5430 1700 5840 1800 9660 3280
July 4130 1210 4450 1330 4300 1300 5910 1880
July 4050 1200 4400 1320 4830 1460 6970 2250
July 7710 2450 B340 2680 10300 3950 12900 4100
July 5250 1620 5390 1680 55640 1700 5860 1850
July 4850 1440 5790 1850 7790 2480 12100 4140
July 6080 1880 6840 2150 7150 2280 10800 3750
July & 9720 3220 5720 1800 6500 2050 5580 1700
Aug. 3810 1060 4080 1160 4390 1280 9030 2850
Aug. 4860 1450 4970 1450 4970 1450 6110 1850
Aug. 5260 1570 5240 1550 5810 1750 7760 2400
Aug. 7490 2350 7780 2450 7670 2450 10800 3550
Aug. 7820 2450 9150 3000 10800 3580 14800 5050
Aug. 8730 2780 8570 2720 7360 2320 13500 4590
Aug. 10700 3500 11400 3790 11700 3890 13300 4540
Aug. 8490 2700 8630 2750 9030 2900 10700 3520
Aug. ¢ 10600 3420 10800 3550 10800 3550 10800 3550
Aug. 10700 3480 11000 3640 11000 3640 13500 4560
Aug. 10800 3550 12200 4040 12800 4290 17300 6090
Aug. 11600 3840 13300 4510 13700 4640 17000 6020
Aug. 11700 3890 12000 3990 13300 4510 15200 5250
Sept. 13500 4540 14000 4790 14400 4930 15400 5330
Sept. 13800 4740 14200 4830 14600 4980 — -
Sept, 13100 4440 13500 4590 13600 4640 17500 6270
Sept. 10400 3400 11000 3590 11200 3690 13100 4440
Sept. 16200 5620 17000 5920 17400 6170 19900 7200
Sept. 11700 3890 14300 4880 16200 5620 17300 6070
Sept. 15500 5380 16600 5820 17200 6070 20600 7500
Sept. 13100 4440 13900 4790 16200 5670 21300 7800
Sept. 21. 1220 272 11200 3640 14600 5030 24300 9070
Sept. 23. 304 100 13300 4540 12100 4090 21100 7600
Sept. 25.. 21500 7850 — - 25400 9510 25400 9600
bt BV wenw wonrm o 19300 6960 21700 7940 22900 8530 = —
ey s ) N 15900 5530 16400 5720 17000 6070 21900 7990




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

Chemical analyses, in parts per million, water year October 1962 to September 1963

Dissolved solids Hardness
. Bi- (calculated) as CaCO, | So- Sp:gf_"“
Date Cal- | Mag- Po- | oqap. |Car- Fluo- Ni- | B clat
Silical Iron ie= i - anep 8= | Boe " _ | duct-
of Discharge (g, )| (pg) |Cium ‘}e Sc(’;i“m t;“ bon- | bon-| Sulfate | Chloride | 1y4e |rate | ron parts | Tons w Clal Non- | 3= | apee
collection (ef8) ®) | (Cay | B a) |slum| ;. |ate | (80,) ) | (p (NOy)| (B) per ona CuM,) ap- [BOTP(micro-
(Mg) () |(aco,)|(C0 per per Mag- tion
3 million | €Te- day ne- | bon- ratio [Tihos at
foot ate 25°C)
sium
8-0502, ELM FORK TRINITY RIVER SUBWATERSHED NO. 6-0 NEAR MUENSTER
Mar, 21, 1963——w——— 1.0 71 4.4 35 182 44 53 0.3|1.5 209 |0.41 195 46 (1.1 536
JUne 12emmmmmm———— 6.6 62 | 6.2 34 166 38 55 4| .2 284 .39 180 44 (1.1 498
8-0503. ELM FORK TRINITY RIVER NEAR MUENSTER
Mar. 21, 1963-———| 7.7 7.0 111 8.5 55 258 31 132 0.3]0.0 472 | 0.64 312 | 100 1.4 853
June 12=se—mmmsac 3,52 |7.4 126 |10 103 212 22 270 3| 1.2 644 .88 356 | 182 [2.4| 1,190
8-0505, ELM FORK TRINITY RIVER NEAR SANGER
oct. 53.2 9.1 72 | 6.3 67 212 42 94 0.3]1.8 ad434 | 0.59 206 32 2.0 704
Dec, a8z 11 70 | 4.9 38 194 29 61 .4| .8 310 .42 194 36| 1.2 548
Dec, 64 12 103 | 6.8 55 277 a2 92 .3| 3.8 451 .61 285 58 |1.4| 799
Jan. 52,2 g1 108 8.6 74 312 54 | 107 .3| 2.2 510 .69 305 50 |1.8| 892
Feb, 29,8 1.2 108 | 9.2 100 320 59 | 140 3| 4.5 a601 .82 308 | 46| 2.5 974
Mar, 17.2 4,5 103 9.4 85 2.9 | 322 61 105 3|1.5 a545 .74 296 | 32|2.2 937
Apr. 9.07 |15 102 | 8.9 o1 3.7 | 326 55 | 115 .3| 4.2 a559 .76 291 24| 2.3 959
Jutie demee—sccas | g4, 1 8.6 62 4.7 34 181 26 51 3| .0 276 .38 174 | 26|1.1 506
Aug, Fe—ocoeoeeeco| 1,84 | 5.8 52 6.7 131 340 48 79 4| .5 490 .67 157 04,5 860
Bept: 10ssms—mese=| 1,80 8.4 45 | 8.7 135 342 48 73 4| .0 484 .66 140 0|5.0 825
8-0510. ISLE DU BOIS CREEK NEAR PILOT POINT
Oct, 30, 1962-—---| 83.8 9.7 42 |10 59 87 23 | 126 0.4]|0.,2 313 |0.43 146 74 | 2.1| 601
Dec, Smmmmmmmmmm—— 415 11 30 | 7.2 30 68 41 49 .3| .5 a214 .29 104 | 49 |1.3 356
V[T S ea— (' 16 91 |20 91 209 92 169 .a| .0 2638 .87 310 | 138 |2.2| 1,020
Jan, 8, 1963=mm——m 9.67 |10 105 | 24 131 238 102 | 242 4|25 a772 | 1.05 360 | 166 | 3.0 | 1,290
Mar, 26-smeamem-~=| 3,90 | 6.0 113 |26 |139 3,8 | 252 107 | 268 Ja s 788 | 1.07 389 | 182 [ 3.1 1,400
Apr, 2B~w——veceecs| 1,81 [12 102 |23 125 4.7 | 240 87 | 242 4] 2.5 717 .98 349 | 152 | 2.9 | 1,290
8-0527. LITTLE ELM CREEK NEAR AUBREY
June 3, 1963 ===—== I 4.4 I]o | | 68 | 4.5 I 23 |147 I l 101 I 8.0 |0.5 I o2 | 1 287 Ia.as l | 188 | 68 I 0.7 | 467 |

a Residue at 180°C,
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TRINITY RIVER BASIN-=~Continued

MISCELLANEOUS ANALYSES OF STREAMS IN TRINITY RIVER BASIN IN TEXAS-~Continued

Chemical analyses, in parts per million, water year October 1962 to September 1963--Continued

Dissolved solids Hardness Specifi
Bi- (calculated) as CaCO, d-s;o- e
Date Cal- | Mag- Po- | ar. |Car- Fluo< Ni- | Bo- um|  gyet-
of Discharge ?Sli“")‘ f;?'; clum | Be- | Sodium | 8- | pop | bon-| Subfate | Chlorlde | ryge |trate | ron | pores | 7008 | pons Sal- | Non- | 2~ | ‘ance | pH
collection (cfs) Qu)| (Fe) | (ca) |8lum | (Na) |slum| T, | ate | (SO4) €D | (%) |Noy| (B) per | car- [BOTP~|(mjcro-
(Mg) (&) |(1co,)| €Oy par | o re- por Mag-| pon- [HOD [ohog at
: million foot day ne- ats ratio 25°C)
08 sium
8-0605. LAVON RESERVOIR NEAR LAVON
Oct. 26, 1962———mm— 6.2 48 3.2 14 142 33 8.8 0.5] 0.0 184 0.25 133 LT 0.5 316 | 6.8
Aug., 12, 1963————— 5.3 47 2.8 7 134 37 11 oy Py 187 .25 129 19 s 334 | 6.4
WAXAHACHIE CREEK AT STATE HIGHWAY 34 NEAR BARDWELL
Nov, 27, 1962==wa- 96,3 11 66 3.5 25 173 59 15 0.7| 8.4 a290 0.39 179 37 0.8 462 | 6.7
Feb, 13, 1963———— 14.6 2.2 92 3.3 30 284 33 24 .6 7.6 333 .45 243 10 +8 a7t |'Y.3
July 18=em—mmmemee 34 10 75 2.4 38 240 37 31 o 2 312 .42 197 0 1.2 548 | 7.0
TEHUACANA CREEK NEAR FAIRFIELD
Oct, 23, 1962——=— 6.1 26 10 313 63 28 500 0.5] 0.0 a952 1,29 106 54 [13 1,740 | 6.3
Nov, 28-———-—cm———e | 206 7.3 28 10 402 44 10 665 <] .0 1,140 1.55 111 75 17 2,250 5,8
COTTONWOOD CREEK NEAR FAIRFIELD
Oct, 23, 1962———a—- b0, 01 7.9 47 18 110 80 [ 74 204 0.41 0.8 a543 Q.74 192 | 126 3.5 3381 6.5
Nov. Z28——smema— e 31.9 9.8 B.5 2.6 32 40 19 34 B .2 127 17 32 0 2.5 224 | 5.8
Mar, 12, 1963===—— 11,4 16 36 13 116 58 62 200 4 .5 473 .64 144 96 4,2 882 | .8
8-0652, UPPER KEECHI CREEK NEAR OAKWOOD
Nov, 27, 1962==~——- 16.5 22 15 7.1 24 3 65 34 0.2 0.0 168 0.23 67 64 1.3 266 | 5.2
Jan, 2, 1963-——=~~ 6.59 28 19 10 34 ] 92 47 .2 +2 a24l +33 B9 89 1.6 366 | 4.5
Feb, bemmmmm—— e 6,37 26 18 10 33 c0 91 47 .2 2 a236 .32 86 86 1.8 367 | 4.2
Mar, 12-———mm—em——— 13.1 20 22 11 35 1 92 55 21 1.0 236 32 100 99 1o 396 { 4.7
Apr, 17=————————— 3.22 18 24 11 40 16 B9 61 e | B 252 .34 105 92 1.7 411 | 6.9
May 5,20 19 23 11 36 24 85 51 .3 .2 238 .32 103 83 1.5 388 | 5.8
JULy 2e—————————— .12 12 15 T.7 25 36 43 35 A2 vl 156 21 69 40 1.3 282 | 6.5
BIG ELKHART CREEK NEAR GRAPELAND
oct. 26, 1962————- 14.3 14 11 4.5 66 19 4.6 119 0.2|1.8 a242 0.33 46 30 4.2 439 | 7.0
Jan. 5, 1963————— 36,9 17 11 4.4 40 21 8.8 74 e .8 166 .23 46 28 2.6 305 | 6.0
Feb, Be=memcmm———— 24,0 15 10 4.3 40 21 T2 74 | s 162 .22 43 25 L BN 297 5.9
Mar. 10=—mcmm—m—eee 23,4 15 10 4.6 39 27 6.4 70 4] LR al66 .23 44 22 2.6 294 | 6.2
May Z20==—e——————— 18.6 17 10 il 44 20 7.4 79 L .8 172 .23 40 24 3.0 304 (6.0
JULy A== 10,2 17 10 4,1 54 22 3.2 98 il 0 197 27 42 24 3.6 407 | 6.6

a

¢ Contains 0.1 ppm total acidity as H+.

Residue at 180°C.
b Field estimate,

1
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MISCELLANEOUS ANALYSES OF

Chemical analyses,

TRINITY RIVER BASIN-=Continued

in parts per

STREAMS IN TRINITY RIVER BASIN IN TEXAS--Continued

million, water year October 1962 to September 1963--Continued

Dissolved solids Hardness
- (calculated) as CaCO, | So- sl’::;f_“’
Date Cal- | Mag- Po-| ogy. |Car- Fluod Ni- | Bo- dlum| g0y
of Discharge [Silical Iron | .., | fie- | Sodium | tas-| o, |bon-| Sulfate | Chloride | 4o lirate | ron Tons To Cal- | o | 8d= | grce pH
11 (51Q,)| (Fe) slum | (Na) |slum ate | (S0,) (1)) Parts ns cium, lsorp- b
collection (cfs) (Ca) ate (F) |(NOg)| (B) per M car- (micro
(Mg) (&) (HCO,) (coy per | acre- pox 28-| pon- | HOM nog at
million foot day ne- | 4o [ratio 25°C)
sium
LOWER KEECHI CREEK NEAR MIDDLETON
Oct, 23, 1962——=- 0,45 17 26 8.2 31 26 86 38 0.2 0.0 a225 0.31 99 17 1.4 352 | 6.2
NOV. 26-——————mmmm 5.10 |25 20 6.6 30 18 71 38 2| .0 a217 .30 77| 62 | 1.5 315| 5.9
Feb, 5, 1963-———== 11,3 22 23 8.2 31 26 70 45 .2 .2 a226 31 91 70 1.4 347 | 6.0
Mar., 1l-——————————— 15,2 20 30 10 34 33 82 54 .2 .0 246 »33 116 89 1.4 413 | 5.9
Apr, 17=m—————— 7.43 20 29 9.4 38 56 71 52 .3 .2 248 .34 b o s 65 1.6 395] 6.3
May 23==—ccmmeecm——- 15.2 17 19 5.5 25 28 53 32 i by 166 +23 70 47 1.3 265)| 6.0
BEDIAS CREEK NEAR MADISONVILLE
Oct, 22, 1962-——wa- 0.20 14 29 9.1 36 56 71 48 0.2 0.2 a254 0.35 110 64 1.5 395| 6.2
Nov. 30===—=m—mm——| 129 7.6 6.2 1.6 6.7 I 5.2 20 12 9,2 .3 o] 59 .08 22 6 .6 95| 5.7
Mar, 11, 1963-———— 8.90 17 26 T.7 39 34 76 52 .2 2 a258 .35 96 69 U £ ¢ 388 5.8
GAIL CREEK NEAR LOVELADY
Oct. 26, 1962=--—| 0.001 | 8.9 40 12 70 78 88 103 0.2 0.5 2368 | 0.50 150 | 86 | 2.5 638 | 6.5
NoV, B0m—meeeo— o 8.68 8.1 11 3.4 18 18 34 21 A o 105 .14 41| 27 |1.2 183 5.5
Feb. 8, 1963==———u| 2,52 [22 47 16 95 32 176 128 .2 .o a545 .74 184 | 158 | 3.0 824 5.9
Mar, 15-———=—————— 3.37 17 43 15 83 42 144 117 .2 .2 a468 .64 169 | 134 2.8 751 6.0
[T} .85 18 41 14 83 68 118 115 2 o 422 .57 160 | 104 | 2.9 724 6.4
July 4e——mmmmm e 16.4 6.6 12 4.6 22 37 30 24 | -1 118 .16 49 19 1.4 218( 6.3
MENARD CREEK NEAR RYE
Sept. 19, 1963-—-——[ 75,1 |11 I l 12 | 1.7| 41 I 9 | | 3.0 l 82 I 0.1| 0_2| | 155 I 0.21 I l 37[ 30 l 2.9[ 301| 5.6
BIG CREEK NEAR SHEPHERD
Sept. 19, 1963—-——-—] 17.5 |15 I | 3.5| 1,0[ Tl |1.7[ 9 | I 5.4 I 12 lo‘llo.z[ l 50 |0.07l I 13I 5 lo.a[ 7415.4
LOST RIVER AT HIGHWAY 10 NEAR COVE
May 7, 1963--———— | [7.a| lllz |108 I 908 | I 130 l |264 l 1,750 | I ! 3,290 l l I 724 I 617 L I 5,780| 7.4

a

Residue at 180°C.
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SAN JACINTO RIVER BASIN-~Continued
MISCELLANYPOUS ANALYSES OF STREAMS IN SAN JACINTO RIVER BASIN IN TEXAS

hemical analyses,in parts per million, water year October 1962 to September 1963

Digsolved solids Hardness Specific]
" ° Bi- e (calculated) as CaCOy d.‘io- o
Date Cal- | W38~ 0= | car- VAL Fluo- Ni- | Bo- um| Gyt~
of Discharge Hsiilcs). 1;'or1 cium | me- | Sodium | tas-| ., | bon-| Sulfate | Chloride | yqelirate | ron = Tons Cal- oo | ad- | ance
collection (cfs) (81Q,)| (Fe) (Ca) | Blum (Na) |stum ate | Ate | (504) (c1) (F) |(Noy)| (B) arts s Tons clum,| "o " sorp- iinlers.
(Mg) (&) (coy per per Mag- tion
(HCO,) n | acre- g 3 bon- mhos at
miles | "ot ¥ e~ | ate |FAHO[ 25°c)
et sium
WEST FORK SAN JACINTO RIVER AT STATE HIGHWAY 105 NEAR CONROE
oct, 2, 1962mmmmem 13,1 |20 53 4.4 25 152 13 46 0,3| 0,2 a242 0.33 150 26 | 0.9| 413 | 6.9
(L — 11.0 |20 a7 2.8 23 104 8.8 42 2l .a 185 .25 104 19 | 1.0] 315 | 8.4
Jan., 14, 1963~———m 86.4 |20 48 | 4.2 23 114 16 54 2 8 222 .30 137 44 9| 389 | 6.6
APY . 20— 22.8 |23 57 5.0 43 154 12 83 3| .2 300 .41 162 6 | 1.8 519 | 7.3
JUNE B 5.43| 7.3 56 4.7 39 152 9.4 78 2] .o 270 .37 159 34 | 1.,3| 517 [ 7.0
B (TH RV - T —— 12.8 |15 24 0 20 54 6.6 a7 2 e 130 .18 60 16 | 1.1| 231 | 8,0
8-0685. SPRING CREEK NEAR SPRING
oct, 1, 1962=mmmme 9.86(17 24 5.0 46 63 3.6 88 0.2| 0.0 a219 0.30 80 29 [ 2.2| 398 | 7.1
NOV, Smmccemmmeee 12.4 |17 20 4.0 46 58 3.4 82 2| .0 a216 .29 66 19 | 2.5| 369 | 6.3
51T T |y B ——— - 25.7 |17 16 | 4.1 29 42 6.8 56 I 150 .20 57 22 | 1.7| 265 | 6.0
Jan, 14, 1963===—v 57.0 |15 15 3.6 23 34 8.0 46 20 .o 128 AT 52 24 | 1.4 226 | 6.0
Peb, 18mme——mmmmee| 288 4.8 5.5 2.2 15 14 4.2 27 2| .8 67 .09 23 11 | 1.4| 125 | 5.7
Feb, 2l-=ceemmenma| 1,830 4,3 4.8/ 1.6 |57 |2.6| 14 4,8 10 2| .8 42 .06 19 7 .6 72 | 5.7
APr. B0 mmm 19.9 (17 24 4,9 43 62 4,4 83 .2| .0 206 .28 80 29 [2.1| 374 | 6.7
(1T N ————— 16.2 (16 20 3.4 34 53 4.0 64 B T 168 .23 64 | 20 ] 1.8] 321 | 6.3
JUly Gmmem e 12,2 |15 18 8.7 49 50 3.6 86 2 a3 201 .27 60 19 | 2.7| 407 | 6.1
8-0690, CYPRESS CREEK NEAR WESTFIELD
oet; 2; 1962wm——— 6.0920 37 7.2 69 170 7.4 88 0.5/ 0.0 313 0.43 122 o |2.7| 557 | 7.8
31 6.0 94 156 11 117 4| .2 2356 .48 102 0 | 4.0 646 | 6.6
18 3.9 50 80 18 60 3 ] 206 .28 61 0 2.8 356 6,2
18 3.9 65 82 15 83 ;| 8 238 32 61 o | 3.6| 429 | 6.5
7.0 1.9 53 12 8.6 86 2| .2 177 .24 25 15 | 4.6 328 | 5.2
5510174 |3z w7 6.8 10 3] .3 49 .07 18 4 .8| 85 | 5.4
41 8.6 193 189 24 265 5[ 1.0 2666 .91 138 0 | 7.1]|1,170 | 7.1
23 3.5 58 75 12 86 .3| 2.5 231 .31 72 10 | 3.0 430 | 6.4
15 1 48 16 6.6 64 4 .0 175 .24 38 0 | 3.4| 311 | 8.3
8-0700, EAST FORK SAN JACINTO RIVER NEAR CLEVELAND
oct, 3, 1962==mmmm 16.8 |12 16 | 2.5 43 29 4,0 82 0.2 0.0 2192 0.24 50 26 | 2.6| 324
NOV, Bmmmmee S 2104 |11 13 2.4 a7 28 2.8 69 1 .0 149 .20 42 19 | 2,5 278
Nov, 29=mm -=| 370 10 21 3.0 24 65 ik 39 .3 .0 alds .20 65 12 | 1.3| 247
L3 K 30,4 |14 19 r: 3% | 32 40 6.8 64 ¥ .0 al76 .24 60 27 1.8 290
Jan, 15, 1963=—=— 83.6 |17 25 3.4 27 50 12 57 2l .3 167 .23 76 35 | 1.3 =201
Feb, 20==scmmem—=ca| 1,810 6.1 14 1.5 | 7.3 2.2 33 7.0 15 2| .2 69 .09 41 14 5| 125

a Residue at 180°C,
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BRAZOS RIVER BASIN

8-805. DOUBLE MOUNTAIN FORK BRAZOS RIVER NEAR ASPERMONT, TEX,

LOCATION.--At gaging station at bridge on U,S5, Highway B3, 8 miles downstream from Mountain Creek, and 10 miles south of Aspermont, Stonewall County.
DRAINAGE AREA.--7,9B0 square miles, approximately, of which 6,470 square miles is probably noncontributing.
RECORDS AVAILABLE,--Chemical analyses: October 1948 to November 1951, October 1956 to September 1963.
Water temperatures: November 1949 to November 1951, October 1956 to September 1963,
Sediment records: November 1949 to September 1951.
EXTREMES, 1962-63.--Dissolved solids: Maximum, 6,200 ppm Mar, 1-31; minimum, 599 ppm June 2-12.

Hardness:

Maximum, 2,720 ppm Mar. 1-31; minimum, 232 ppm June 2-12,

Specific conductance: Maximum daily, 9,130 micromhos Feb. 20; minimum daily, 760 micromhos June 10.
Water temperatures: Maximum, 99°F July 23; minimum, freezing point Jan., 11, 12, 15, 19.
EXTREMES, 1948-51, 1956-63.--Dissolved solids: Maximum, 6,450 ppm May 1-16, 1961; minimum, 599 ppm June 2-12, 1963.

Hardness:

Maximum, 2,720 ppm Mar, 1-31, 1963; minimum, 193 ppm Oct. 22-28, 1957.

Specific conductance: Maximum daily, 10,400 micromhos Feb, 25, 1958; minimum daily, 735 micromhos Oct. 24, 1957.
Water temperatures (1949-51, 1956-63): Maximum, 99°F July 23, 1963; minimum, freezing point on several days during winter months.
REMARKS.-~Records of specific conductance of daily samples available in district office at Austin, Tex. No flow Aug. 26-30.

Chemical analyses, in parts per million, water year October 1962 to September 1963
Dissolved solids Hardness
Bi- (calculated) as CaCO, | So- Sp:;i].f_ic
Date Mean Cal- | Mag- Po- | cap. |Car- Fluo4 Ni- | Bo- e
Silica| Iron re- | Sodium | tas- bon- | Sulfate | Chloride ) Cal- ad- | ™
of discharge clum bon- ride |trate | ron Tons Non- ance | pH
(S10,)| (Fe) gsium | (Na) |sium ate | (SO,) (C1) Parts Tons eium, lsorp-
collection (cfs) (Ca) ate (F) |(NOy| (B) per car- (micro-
(Mg) (K) (coy . per per Mag- tion
(HCOy) million | 3cre- % e bon- mhos at
foot y ata| e [FAHOL 25t
um

Oct. 1=-27, 1962... 22,5|15 505 81 1040 104 1450 1600 == 3.0 4740| 6.45 288 1590 1510]11 6810| 7.4
Octy 28-3L..:auvas 136 9.1 328 36 307 82 928 420 0.6| 2.5 2070 2.82 760 962 896| 4.3 2880 7.1
NoY., 1T ..nvensasas 43,0)13 355 57 626 98 1060 920 — .2 3080 4.19 358 1120| 1040| 8.1 4570| 7.0
Nov. B-26, 28-30.. 11.6|13 570 91 1080 110 1600 1700 —_— .0 5110| 6.95 160 1800 1710|11 7220/ 7.2
Nov. il 48.0 - - - - 79 956 800 o —— i - --| 1070| 1010 —— 4010{ 7.3
Dec. s us 21.4|12 515 83 1120 90 1530 1700 = .0 5000| 6.80 289 1630| 15b60(12 7140 7.4
Dec.. B=12 v vvavasi 40.9 |12 290 51 569 98 936 790 — .0 2700| 3.67 298 934 853| 8.1 3990| 7.4
Dec. 13-21..... 11.9 |13 460 93 966 128 1380 1480 = .0 4460| 6.07 143 1530| 1420|11 6440 7.3
Dec., 22-3l...0004a0 7.4|11 580 105 1180 146 1640 1850 e .0 5440| 7.40 109 1880| 1760(12 7750/ 7.5
Jan, 1-31, 1963... 3.6|11 665 118 1140 134 1750 1900 - .5 5650| 7.68 54.9 2140| 203011 7760 7.3
Feb, 1=-28...us0000 2.1(11 740 140 1170 90 1930 2050 - - 6080| 8,27 34,5 2420 2350|10 8410| 7.1
Mar. 1-31......... 512 830 158 1080 89 2080 2000 — .0 6200 8.43 8,37 2720( 2650| 9.0 8260| 7.0
Apr. 1-256... e 1.1(12 820 144 998 90 2040 1850 — W3 5910( 8.04 17.6 2640| 2560| B.4 7880 7.3
Apr. 26-30.. e 670 15 365 29 153 82 944 220 5] 2.5 1770 2.41 3200 1030 963 2.1 2280 7.4
May I=B, . .iewessne 161 — — - 80 — 560 - — — - --| 1290 1220 — 3500/ 7.1
Ay Belds oooeseans 13.5 |17 450 77 747 96 1240 1200 -=| 2.0 3780| 5.14 138 1440| 1360| B.6 H390|7.4
May 15-17... =2 64.8 |16 245 17 276 92 640 382 - 2.2 1620| 2,20 283 682 606| 4.6 2380|7.4
May 18-21......... 9.7 113 440 54 756 97 1550 900 -=| 1.0 3760| 5.11 98.5 1320 1240| 9.1 4460|7.5
May 22-31....0004. 825 17 143 34 225 140 452 280 1.7| 3.2 1220| 1.66 2720 497 382 4.4 1880(7.3
June 7250 1B 145 23 127 148 402 1356 -=| 2.8 926 1.26 18130 456 335| 2.6 1320| 7.4
June 2064 18 73 12 112 130 221 94 1.2y 3.5 599 .81 3340 232 125| 3.2 930|7.5
June 625 17 141 20 152 116 408 172 -=! 2,5 970( 1,32 1640 434 340| 3.2 1440|7.3
June 61.2 19 223 47 376 112 712 520 - .2 1950 2.65 322 750 658| 6.0 287017.2
July 23.5 19 290 62 504 11 96 936 760 - 2 2630 3.58 ‘167 978 Q00| 7.0 3860|7.3
July 8.4 (20 520 83 905 a8 1490 1400 - .B 4470 6.08 101 1640 | 1560| 9.7 6240|7.0
July 65.2 [12 400 39 345 80 1060 525 — o2 2420| 3.29 426 1160 | 1090| 4.4 3340(7.1
July 1.7 15 690 107 693 89 1800 1220 = ad 4570 | 6.22 21.0 2160| 2090| 6.5 5970|7.0
July 69.5 - - - 293 62 1080 440 - - - - --| 1160| 1110| 3.8 3080(7.1
Aug. 10.3 14 392 42 342 73 1030 540 == .0 2400 3.26 66.7 1150 | 1090| 4.4 3340|7.1
Aug. .6 17 740 125 728 87 1890 1350 - .5 4890 | 6.65 7.92| 2360 | 2290| 6.5 6550|7.1
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BRAZOS RIVER BASIN--Continued

8-814. SALT CROTON CREEK AT WEIR D, NEAR ASPERMONT, TEX.

LOCATION. --About 500 feet upstream from Haystack Creek, 1,000 feet upstream from gaging station, and 20 miles northwest of Aspermont, Stomewall County.

RECORDS AVAILABLE,-~Chemical analyses:

October 1956 to September 1963,

REMARKS,~--Values given are expressed in parts per million and should be multiplied by the density, where given, in any computation of loads.

Chemical analyses, in parts per million, water year October 1962 to September 1963

Dissolved solids Hardness [sP soitic
- » Bi- as CaCO, diSo- con-
Date Sil- Cal- €= | stron- o | car- Fluo-{ Ni- | Bo- um | Guet-
Iron ne- Sodium | tas- Sulfate | Chloride Cal- - | ad- Density
of Dimcharge] fea | (p) cium | 00 | tum | SO tum| 20 | (80, | (c1) | Fide|trate| ron Pa::a 'Il;:l:_B Tons |cfum, !:g_ sorp-|, ¢ [PH ["(gim1
collection cfs)  |(810,) (Ca) (Mg) (8r) () ate (F) |(NOy| (B) | P per mag- o (micro- at 20°C)
4 (HCO,) mil- |acre- day e bon- e mhc;g at|
lion foot 4 ate 25°C)
Nov. 13, 1962,. 0.9 89500 2990 142000 8830 414 |[131000 1,189
Dec. IA.uaisnns .6 83900 3210 133000 8530 394 |128000 1.172
Jan, 17, 1963, . B e & 85000 3120 135000 8940 391 (129000 1.174
Feb, 15,.vewens .8 76400 3600 121000 8390 362 |126000 1.156
Mar. ld..iveees a,6 94000 2970 149000 8980 == | 168000 1,192
| Tl P —— 1.0 22900 2380 36600 4350 - 75400 1.046
June 12,0 eves 9.6 6500 1420 10400 2020 - 27600 1.012
July 18...0eaes .4 99600 2620 159000 10500 == |171000 1.203
Aug. 14.i.ccaaa .4 99200 2820 158000 10100 == | 170000 1.203
Sept. 12.ceeuan 4.7 89900 2940 143000 9280 -— | 168000 1.185

a Fileld estimate,
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LOCATION.--At gaging station at bridge on U,S, Highway 83, 5.5 miles downstream from Salt Croton Creek, and

BRAZOS RIVER BASIN--Continued

8-820. SALT FORK BRAZOS RIVER NEAR ASPERMONT, TEX.

DRAINAGE AREA.--4,830 square miles, approximately, of which 2,770 square miles is probably noncontributing.

RECORDS AVAILABLE,--Chemical analyses:
Water temperatures:

EXTREMES, 1962-63,--Dissolved solids:

Maximum, 5,410 ppm Aug.

Hardness:

Specific conductance:

Water temperatures:
1948-51,

EXTREMES ,
Hardness:

Specific conductance:

Water temperatures:

1-18, 21-31; minimum, 404 ppm June 18-20.
Maximum daily, 101,000 micromhos Aug. 19; minimum daily, 2,020 micromhos June 19,

October 1948 to September 1951, October 1956 to September 1963.
October 1948 to September 1951, October 1956 to September 1963,
Maximum, 87,400 ppm Aug. 19-20; minimum, 1,380 ppm June 18-20,

Maximum, 95°F Aug. 11; minimum, freezing point on several days during January.
1956-63.--Dissolved solids:

Maximum, 114,000 ppm Aug. 18, 1961; minimum, 1,230 ppm Oct. 19-20, 1960.

Maximum, 6,200 ppm Mar., 30-31, 1959; minimum, 334 ppm July 7-9, 1960,

Maximum daily, 125,000 micromhos Apr. 28, 1960; minimum daily, 1,690 micremhos July 8, 1960.

samples available in district office at Austin, Tex.

Maximum, 96°F July 13, 1962; minimum, freezing point on many days during winter months.
REMARKS,--Values are expressed in parts per million and should be multiplied by the density, when computing loads.

Chemical analyses, in parts per million, water year October 1962 to September 1963

13.2 miles northwest of Aspermont,

Stonewall County.

Records of specific conductance of daily

Dissolved solids Hardness
- (calculated) as CaCO, | So- SP::'?“
n _ | Mag~ ol Po- " | owis dium i Den
Date Mean Bil Iron Cal neE Stron Sodium | tas- car Sulfate | Chloride Fluo-| Ni IR Cal- | e duct. : ?1;!,
a diseimrer | 4 (Fe) UM . o s (Na) |si il (804) (c) Fide Liraie Tons clum worp<l, Dce |PH | n
collection (cfs)  |(810,) ' | (ca) | TN | (8r) 8 um| ate 4 (F) |(N0oy)| per | per o Tt | car- [80TP-lmiero. at 20°C)
(Mg) (K) (HCO,) mil- |acre- ga. 28~ | pon- |HOM |hog at
lon | foot ¥ e | ate |ratiof ygecy
: sium
Oct. 1-21, 1962 21.7| 13 881 218 7590 135| 2330 12100 - 23200| 32,1 1380 3090| 2980 59 30600 7.6/ 1,016
«0ct, 22-B7...4. 24.2| 12 707 160 5180 141| 1910 8210 - 16200]22.3 1070 2420 2310| 46 22800{ 7.6 1.011
Oct, 28-31...., 132 11 508 65 2120 88| 1350 3310 — 7410|10.1 2650 1540| 1460 24 | 11100 7.6 1,004
Nov, 1-4,...... 22,2 22 596 | 121 3620 129| 1560 5760 --| 11700|16.0 706 1980 1880 35 | 16800/ 7.7 1.007
Nov. 3=1B...iiee 6.3| 12 914 | 223 8220 146| 2380 13100 --| 24900|34.4 431 3200( 3080 63 | 31000| 7.4 1,017
Nov, 19-25..... §.1| 12 1030 | 287 13400 175| 2520 21400 --| 38700(54.1 547 3750| 3610| 95 | 46200| 7.2 1.027
Nov. 26-27..... 684 17 240 39 895 123 672 1350 - 3270| 4.45 6040 760 658 14 5480 7.5 -
Nov. 28-Dec. 1. 108 13 469 82 2140 98| 1250 3390 - 7390|10.1 2160 1510| 1430 24 | 11200 7.4 1,003
Dec. 2=9...0u4s 77.1| 13 546 | 112 3530 136 1410 5610 --| 11300[15.5 2370 1820| 1710 36 | 16700 7.5 1,007
Dec. 10-18,.... 17,9] 15 740 | 210 6400 179| 2010 10200 --| 19700(27.1 964 2710{ 2560 53 | 26600 7.3 1,013
Dec, 19-31..... 15,0 | 12 845 | 232 9250 179| 2210 14700 -=| 27300(37.8 1130 3060, 2920| 73 | 35400 7.3 1.018
Jan. 1-31, 1963 9,9 13 939 | 274 11400 131| 2500 18100 --| 33300(46.3 910 3470 3360| 84 | 42900| 7.3 1.022
Feb, 1-10,13-28 9.0 12 973 | 311 12800 128 2580 20400 --| 37100(51.9 927 3710 3600| 91 | 47200/ 7.3 1.028
Foly,: IE-18 000 11.0( 12 1070 | 421 21900 103| 2610 34900 --| 61000(86.8 1900 4400 4320|143 | 70400| 7.2 1,046
Mar. 1-30,,.... 4.5 14 1090 | 336 14600 117| 2840 23300 --| 42200|59.1 528 4100 4010| 99 | 51400| 6.5 1.030
Mar. 3l-Apr. 1. 86.5( 21 655 | 128 3510 159( 1890 5460 --| 11700(16.0 2750 2160| 2030| 33 | 17300| 7.6 1.008
Apr, 2-B..seues 22.5| 12 720 | 154 7070 113| 1830 11200 --| 21000|29.0 1290 2430| 2340 62 | 28500| 7.4| 1.014
. 7.4 10 1070 | 319 12600 125| 2880 20000 --| 36900|51.5 756 30980| 3880 87 | 45000 7.1 1.026
152 19 547 98 3560 131| 1480 5570 --| 11300|15.5 4670 1770| 1660 37 | 14700|7.6( 1.006
29-30..... 21.0| 14 672 125 5610 100| 1690 8890 - 17000(23.4 975 2190| 2110| 52 24100 7,5 1.012
May 1-4.....04. 7.4 | —- - - - 100 - 15500 - - - —_— 3280| 3200| -- | 37800[7.2] 1.019
May 5-9........ 655 17 240 39 895 123| 672 1350 - 3270| 4.45 5780 760 658 14 5480| 7.6 -
May . 44.5 | 22 330 82 1630 126| 963 2550 — 5640| 7.67 678 1160 1060| 21 8560| 7.8 -
May 14,5 | 21 562 | 128 3320 104 | 1560 5270 --| 10900|14.9 429 1930| 1840| 33 | 15800/ 7.8 1,005
May 20.8 [ 13 805 | 195 5900 99| 2160 9440 —-| 18600(25.6 1060 2810 2730| 48 | 25600|7.4| 1.012
May 77.2 115 463 86 2510 100 | 1220 3980 - 8320(11.4 1740 1510| 1430( 28 | 12400{ 7.6 1.004
May 27-31l...... 105 12 682 | 158 4910 104 | 1820 7830 --| 15500(21.3 4430 2350| 2270| 44 | 21800| 7.6 1.009
June 1-17...... 656 18 236 37 906 114 630 1390 0.5 3270 4.45 5790 741 648| 14 5200({ 7.5 -
June 18-20..... 1191 24 129 20 332 124 344 472 .8 1380| 1.88 4440 404 303 7. 2250| 7.7 -
June 21-25..... 311 19 169 31 587 120| 452 890 .8 2210| 3.01 1860 549| 450| 11 3590( 7.4 -
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BRAZOS RIVER BASIN--Continued

B8-820. SALT FORK BRAZOS RIVER NEAR ASPERMONT, TEX,--Continued

Chemical analyses, in parts per million, water year October 1962 to September 1963--Continued
Dissolved solids Hardness
Bi- (calculated) as CaCO, So- Ep:::f'c
Date Mean | Sil- Cal- | M28~ gtron- Po-| oar- Fluo-| Ni- dum| - gy,0p Density
Iron ne- Sodium | tas- Sulfate | Chloride Parts | Tons Cal- | yon. | ad- (g/ml
of discharge | ica (Fe) cium i tium (Na) |st bon- (80,) 1) ride | trate Tons clam norp= ance |pH at 20°C)
collection (cfs)  |(S10,) (Ca) (Sr) M| ate * (F) |(NOg| per | per B mag-| % [ton [micTo-
(Mg) (K) (HCO,) mil- |acre- & ne. | Pon- On | hos at
lion | foot Y ate |ratio| pgecy
sium
June 26-30,1963 33.0] 20 458 114 2580 124| 1240 4130 - B600|11.7 769 1610| 1510 28 12800[ 7.4 1.004
July 1-9,.,.... 6.4 16 737 183 4850 (20 101| 2030 7910 - 15800|21.7 276 2590| 2510( 41 22700( 7.1 1.011
July 10-14..... 4,3| 13 1120 276 13300 98| 2520 21400 - 38700 54.1 461 3930| 3850 92 48900( 7.0 1,027
July 15-19..... 26.8| 15 813 134 3810 01| 2160 6050 = 13000|17.8 948 2580| 2500 33 18300( 7.0 1.008
July 20-29..... 1.6] 15 1300 301 13000 105| 3250 20700 —- 38600|53.9 171 4480 4400| 84 48300 7.0 1.027
July 30-31..... 9.4| 32 1210 394 25500 95| 2550 40700 - 70400101 1880 4640 4560( 163 78100{ 7.1} 1.051
Aug. 1-18,21-31 4| 19 1490 412 16900 108| 3600 27200 —_— 49700|70.0 55.6 5410| 5320 100 61000| 7.0 1.036
Aug. 19-20..... 13.3| 17 1320 369 32100 68| 2720 50800 - 87400122 3340 4810| 4760| 201 96100| 6.6 1.064
Sept, l.ovisesne 24,0 —- - - 12300 98| 2420 19000 - - — - 2760| 2690|102 45600/ 6,7 1.023
Sept.: 2-4....04 30.6| 18 776 76 2020 82( 2000 3180 - 8110(11.1 673 2250| 2180 19 11600| 7.2 1.005
Bapt., B.ereren 2.2 — i - 5520 102| 2390 8790 — - - - 2960| 2880 44 24900/ 6.9 1.013
Sept. 6-15..... 2,5| 15 1330 302 14200 117| 3290 22600 — 41800|58.6 291 4560| 4460 91 52500( 6. 1.030
Sept. 16-21.... 424 13 285 44 1080 86 756 1690 - 3910| 5.32 4480 892 822 16 6330| 6. —
Sept. 22-25.... 14.8| 13 656 130 4080 105 | 1630 6560 - 13100(17.9 527 2170| 2080| 38 19100| 6. 1.006
Sept. 26-30.... 1.9] 14 1110 265 10100 126 2730 16200 - 3050042 .4 160 3860| 3760 71 40400| 6. 1.022
Weighted
average.... 80.8| 17 319 61 1850 116 854 2900 —— 6070| B8.26 1320 1050 a55| 20 87701 7.4 -
Time-weighted
AVEeTrage.... -=1 158 879 233 9320 123| 2270 14800 - 27600 - - 3150, 3050| 67 35100 7.1 -
Tons per day. ~~| 3.8 70 13 405 25 186 634 - 1320 -— - == - —- e -
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BRAZOS RIVER BASIN--Continued

8-848. CALIFORNIA CREEK NEAR STAMFORD, TEX.

LOCATION.--At gaging station at bridge on Farm Road 600, 6 miles northeast of Avoca, 9 miles east of Stamford, Jones County, and 17 miles upstream from

Paint Creek.
DRAINAGE AREA,--465 square miles,
RECORDS AVAILABLE.--Chemical analyses: October 1962 to September 1963,
Water temperatures: October 1962 to September 1963.
EXTREMES, 1962-63.--Dissolved solids: Maximum, 7,580 ppm Aug., 17-31; minimum, 252 ppm May 31,
Hardness: Maximum, 2,850 ppm Aug. 17-31; minimum, 139 ppm May 31.
Specific conductance: Maximum daily, 11,500 micromhos Sept. 22; minimum daily, 279 micromhos May 31.
Water temperatures: Maximum, 95°F Aug. 28, Sept. 7; minimum, freezing point Jan, 12, 14, 23,
REMARKS.--Records of specific conductance of daily samples available in district office at Austin, Tex.

Chemical analyses, in parts per million, water year October 1962 to September 1963
Dissolved solids Hardness
- o Bi- é (calculated) as CaCO, So- Spce:iic
e ag- 0= = ar- " 3 _ dium

Date Mean Silica Iron Cal tec || ‘Hodtung| bags car bon- | Sulfate | Chloride Fluo- Ni Bo Qi e duet-

of discharge clum bon- ride |trate | ron Tons Non- ance | pH
(510,)| (Fe) sium (Na) |sium ate | (SO,) (c1) Parts Tons clum, sorp-

collection (cfs) (Ca) ate (F) |(NOy)| (B) per car- (micro-

(Mg) (K) |(mco,)| (€O per | o per Mag-| | |ton |yt

3 million f ":' day ne- t:- ratio ma;,“ Lo

ool e [ A C)
Qct, 12-22, 1962,. 9.5| 4.6 400 |346 8566 264 2380 1110 -=114 5250| 7.14 135 2420 2200| 7.6 6580| 7.6
Oct, 23-25,...00.. 61.7 |11 70 31 87 154 194 112 0.4| 5.5 587 .80 97.8 302 176| 2.2 963 7.7
et 28 vsaeinnaa 28.0 - = -— —_— 171 400 264 - - —= - — 5564 414 - 1760\ 7.7
Qet, 2T«3l.ivaeia 16.8 (11 218 |121 332 222 806 520 —-=|11 2130| 2.80 96.6 1040 860| 4.5 3090|7.5
Nov. 1=4.... ser-e 13.4 |12 272 |144 460 236 964 760 -=| 2.5 2730 3.71 98.8 1270| 1080| 5.6 3960| 7.7
Nov, 5-=14......00.. 5.4| 9.8 372 |218 735 239 1550 1140 -=| 5.0 4150| 5,64 60.5 | 1820| 1630| 7.5/ 5620(7.5
Nov, 15-30........ 4,3| 5.8 - - - - 2190 1120 -=| 7.0 - - s — - - 6350 --
DEE. 1=3).eweewnse 3.7 8.8 400 |350 857 264 2430 1100 -—| 4.5 5280 7.18 2.7 2440 2220 7.5 6650|7.4
Jan, 1-31, 1963... 3.8 6.8 440 |375 859 308 2540 1140 --| 4.6 5520 7.561 56.6 2640| 2390 7.3 6910 7.6
Feb, 1-28,..... 31| 6,9 430 |365 947 184 2620 1240 -—| 7.5 5710 7,77 47.8 2570| 2420 8.1 7060|7.4
Mar. 1-31.... 2,5 7.2 430 (425 297 193 2850 1320 - 2,5 6130 8.34 41.4 2820| 2660| 8.2 7550/ 7.6
Apr. 1-14...00004e 3.4 — — - - 198 2640 1280 — = = o o 2600| 2440 - 7120| 7.5
Apr. 15=25 1.3 - 440 |414 1150 216 2810 1550 -=| 5.0 - - - 2800 | 2620| 9.5 8010|7.5
96.0 |21 160 117 270 136 822 350 5| 8.7 1810 | 2.46 469 880 768| 4.0 2500|7.7
90.0 |22 90 48 115 134 300 175 -=| 2,5 818 1.11 199 422 312| 2.4 1310(7.7
17,918 110 55 175 147 372 260 4] 5.3 1070 | 1,46 51,7 500 380| 3.4 1670(7.6
2.7 186 180 |100 390 192 672 600 -~ 6.2 2060 | 2.80 15.0 860 703| 5.8 3110(7.6
90.5 (17 54 15 67 112 97 102 -=| 6.6 414 .56 101 196 104| 2.1 714|7.5
1.9, B2 252 |188 650 144 1230 1000 -=| 5.5 3410 | 4.64 13.8 1400 | 1280| 7.5 4890|7.4
1179 17 44 9.8 27 113 66 32 -=1 3.2 255 .35 812 150 58| 1.0 439|7.5
211 19 150 40 181 130 282 375 --| 3.8 1110 | 1.51 632 538 432| 3.4 1840|7.4
38.3 19 225 92 331 172 630 610 =~ 3.2 2000 2.72 207 940 799 4.7 3050(7.7
585 20 63 18 i 116 126 110 == 5.1 470 .64 742 231 136 | 2.0 789|7.5
1260 23 40 9.5 30 113 48 42 -—-| 3.2 252 .34 857 139 46| 1.1 a406|7.6
June 234 1R 55 15 43 125 94 62 -1 4.2 3562 .48 222 198 96( 1.3 576(7.3
June 29.0 4 182 133 371 175 904 510 -~ 5.0 2200 2.99 172 1000 858| 5.1 3150(7.4
June 21.0 L8 70 33 107 147 202 147 .3 4.8 654 .89 37.1 310 190 2.6 1070(7.6
June 16.5 p5 244 (166 437 188 1080 680 - 4,2 2720 | 3.70 121 1290 | 1140 5.3 3870(7.6
June 147 ne 84 34 107 152 222 158 -=1 5,0 703 .96 279 350 225| 2.5 1140|7.7
June 556 p7 45 9.7 32 112 57 48 -=| 3.2 267 .36 401 152 60| 1.1 452|7.5
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BRAZOS RIVER BASIN--Continued

8-861, HUBBARD CREEK NEAR ALBANY, TEX.

LOCATION (revised).--At gaging station 348 feet upstream from bridge on State Farm Highway 601, 1.1 miles downstream from Deep Creek, 3,3 miles upstream from

Salt Prong Hubbard Creek, and 8.1 miles southeast of Albany, Shackelford County.
DRAINAGE AREA.--461 square miles.
RECORDS AVAILABLE.--Chemical analyses: February 1962 to September 1963.
Water temperatures: February 1962 to September 1963.
EXTREMES, 1962-63,--Dissolved solids: Maximum, 1,180 ppm Jan, 1-11; minimum, 177 ppm May 22,
Hardness: Maximum, 520 ppm Jan. 1-11; minimum, 114 ppm May 22.
Specific conductance: Maximum daily, 2,480 micromhos Jan, 11; minimum daily, 313 micromhos May 29.
EXTREMES, February 1962 to September 1963.--Dissolved solids: Maximum, 2,310 ppm Apr. 5-6, 1962; minimum, 177 ppm May 22, 1963.
Hardness: Maximum, 842 ppm Apr. 5-6, 1962; minimum, 106 ppm Sept. 8-25, 1962.
Specific conductance; MaXimum daily, 4,410 micromhos Apr, 6, 1962; minimum daily, 262 micromhos Sept. B, 1962,
Water temperatures (1962): Maximum, 92°F Aug. 4, 1962,

REMARKS . --Records of specific conductance of daily samples available in district office at Austin, Texas. No flow Oct. 1-7, 21-28, Nov. 12-30, Dec. 1-3,

15-24, Jan. 12-31, Feb. 1 to Apr, 27, May 16-21, July 1 to Sept. 30.

Chemical analyses, in parts per million, water year October 1962 to September 1963
Dissolved solids Hardness
i (calculated) as CaCO, | So- Sp::;‘_“"
Mag- Po- Car- dium
Date - . - - Ni- - -
Moan  lgiical Tron | S0 | e- | Bodium | tas~| E277 | bon- | Sullite | Chioride [Fl20]NL- | Bo Cal- ad- | et
of discharge (s10,)| (Fe) clum 1 (Na) 1 bon- ata (80.) () ride |trate | ron Pait Tons Tons prtentl Non- ance | pH
collection (cts) 8 [ (cay | oM s ate - (F) |(NOy)| (B) per " car- [P9"P-(micro-
(Mg) (K) (Coy . per per Mag- tion
€ HCO 5 -
( s million | #cTe day ne.. | bon abis imhos at
foot gium | 28 X 25°C)
Oct. B-9, 1962.... 62.5 —— e baic = 140 61 127 —-— - — - —-— 204 90 - 742( 7.4
Oct. 10-20, 29-31. 3.4|12 95 27 161 122 65 375 0.3 1.2 796| 1.08 7.31 348 248| 3.8 1500| 7.0
Nov. 1-11
Dec. 4—i4 , 25-31 4112 75 17 168 63 82 304 == 1.0 722 .98 .78 256 151 4.6 1300| 7.4
Jan, 1-11, 1963,... 1] 5.0 146 38 237 140 118 565 - .5 1180( 1.60 .32 520 406| 4.5 2180 7.8
Apr, 28-29,.....440 106 5.4 - —— 73 62 51 154 -=| 3.5 - i - 165 114| 2.5 726(6.7
APr. 30 wewin siiig 14.0| 5.9 82 25 131 63 120 295 - .8 691 .94 26.1 308 256| 3.2 12701 6.7
MeY IeodBy . vvuiiaaga 3.0| 6.5 89 27 135 93 113 305 .4 2.2 724 .98 5.86 333 257| 3.2 1300/ 6.9
May 22, ..0000000an 1330 8.2 38 4.7 19 110 14 38 ==| 1.5 177 .24 636 114 24 .8 316| 7.4
May 23-27, . 48,7 8.9 51 12 91 88 32 189 -~ 1.8 429 .58 56.4 176 104| 3.0 792| 7.1
May 28-31. E 939 10 38 5.9 24 107 18 44 -1 2.2 195 27 494 119 31| 1.0 348| 7.6
June 1-11.......4. 20.1112 43 8.4 36 120 25 65 .4| 2,5 251 .34 13.6 142 44( 1.3 448| 7.1
June 12=13.....64% 49.5| 9.6 - - 60 108 29 121 - 2.0 - e - 161 72| 2.1 628| 7.5
June 14-16........ 5.9 |1 48 > 1 & 62 107 30 128 -=| 1.5 346 .47 5.51 165 78| 2.1 634(7.0
June 17-30........ 24.0( 8.7 60 16 95 104 46 205 - .8 482 .66 31.2 216 130| 2.8 917| 6.8
Weighted average al7.7| 9.5 42 7.5 37 106 24 73 - 2,0 248| 0.34 38.0 136 48 I.Iﬁ 449 7.3
Time-weighted
BAVETAEC .. eunss -1 9.7 77 20 130 a8 70 273 - 1.4 636 - - 271 177] 3.4 11700 7.1
Tons per day... -=| 1.5 6.6 1.2 5.8 16 3.7 11 --| 0.3 - - - - - - -l -—

a Mean discharge based on 365 days; mean discharge for 114 days of actual flow, 57.6 cfs,



== = = T = — . = = = |= [7& o 0 et | |zo |z'o 0'0| - *crfwp xad suol
——" 6°9 |0gSL S°8 |0¥8T |0¥6T |-~ = 082y = =i 0LGE g0t 91T 998 191 | 218 0T == fftt*radeieaw
= ISy |y e PojydTom-owL L
_— 0°L (0988 9L |0BZT [0BET |00°9 ¥2°F (0218 — o 0981 29 eoT I%9 80T | 89¢ e's L0 rmuh&>d Po1ySToy
b L°9 |0FL8 I°6 |(06TZ |0B2Z |¥E°TX LL"9 | 0B6¥ 80°0|0" e 000E 9Z1 B80T 0001 96T | 069 YO T .-“.....OHINM
8 'g-T "adag
60" |S°9 |0zss £°6 (0012 ([008% (2E£°T 99°9 [006% 9° i 0662 0at a1t 0001 861 | 0498 5 i el ..vﬂlﬂm
‘1g-£1°6-1 “3ny
L0 [T°L |OZEL T°6 |0TLT |00BT |L3°% TL°S | 002V b - 0252 28 20T 9°'g £68 9%T | 0BY ST 2 1€-T ATnr
S0" |72 0909 T°6 |oLgr |09t T°TT 99°'F |0E¥E e = 0502 231 arT SLL 10T | 8.8 gT|2 1T "0g=£T eunp
s 0° L |OFEE B8°S (GO¥ ¥o¥ 9°19 69°T |o¥er €T |B*° ZeL 28 8 oL 687 62 BT TI| ¥°81 SESEtgT-TIY eunp
ET" [F"L |06E¥ L"9 |6T6 0201 |28'€ TIZ2°C |09€e {6 SN 0LET 9 ag1 96¥% 8 SLE £T| 9° “fttCt0I-1 eunp
= ¥'L |D9EE g* 09¥% 0¥S £26°8 £L'T |0LET S°'T |g°0 0ZL 0g L6 TLE G6E asT '8 |9°2 = ettt Aen
L "9 |0BEY¥ "L |8LS 096 L°LE L1°€ |0OEEZ 0°T | == 0BET (44 00T arg Tz 892 £'8 [0'9 b "0£=%¢ Ael
o, VL (0BLO T°8 |029T |[0ZLT [L0°E S1°¢ |06LE o i 00E£T £¥ LZT 0LL 6ET | 09% gT| e’ » "tTe-T Ael
o ‘g |0LLe 8°8 |0¥ST |0£9T (91°¢ 02°¢ |ogs8e e = 00ET 86 PIT (48} 811 | 09¥% IT| 8" = “rrog tady
il "g {00€g 1°2 (OEET (0EET £ LY L6°E [og6a Q°T (== OFLT 65 o1t £65 aotT | 09g 1°6 (0°9 . “62-28 ‘ady
] L°L |[0TLE 6°8 (0922 |09EZ |9%°C 88°9 |090S = s 080¢ 82T 91T 666 LBT | 029 9'8 (¥ N “rtog~1 Cady
e 0°L |oTS8 ¢°6 |DETE |0¥2% |66°C 69°9 |0Z6¥ - -y 0568 TET 82T 966 08T | 009 S’y | &7 = “TIE-T "JeR
a0" ‘9 lowpes €8 |0ETE |0%EZ |6L°€ 9€°9 |0B9¥ B 'Y == 008T £2T S¥T 006 T6T | S8¢g L'g |e” - L
¥0°0 B 9 |0T1Z8 €8 |00TZ |06TZ |86°¥% LZ"9 |0TOF 0%g |~- 08LE 911 601 568 68T | S9¢ a°R | £96T ‘TE-T "uepr
] "L |O¥EL 0°'8 |0£8T |0£6T |9g°¢ 09°C6 |0Z1I¥F — - oLve 90T P11 oB 29T | so0g 9'g |g' FETTUALE~T oo
—— £°2 |0LTL LB ]0ZLY JOIBTI ¥c°¢C 8G°S |00T¥ - e 0sve 80T £TT 6¥8 0ST | 08% 8°8 |g'0 Z9BT ‘0E~T "AON
8
(0052 |opes| o1@ | ¥ j005 | uoyr
1 i
(Sawl e ooy | won | 20 ) A% aoe| CO0B) (5, (3w)
i -OXTW)_ 4000l ~xe0 || xod zad | (4) [(FoN)| (1) v M omye| (e (18) | onge | ®0) | (0. (OMBY (539) uoRRaTIod
-oy1ns 8 wmpo suoy, (1) (*og) | _ ¥ N) ¥ (a) 'y 92
Stoz| HA | eowe 170 oy i ouoL | eamg | UOX loyexy | opua | o | o | ~uoq (ot wnp | oy | wnpo | o [0y | eBaeyosip j0
bl 4w | s -og | -IN [-onta -xeo |70 PO |-uong e | 10 -mig | ueapy ereq
TA3TY um_.whum -0g | fopen s (po3ernoTED) L
seoupIEy SPIIOB PaAlosEYq

E96T Ioqualdag o3 ZOGT JI0QUeAoN ‘UOTLLTW aad S308d uf ‘sesATRUE TEOTWOY)

“IT-6 ‘2-v "3deg ‘1e-57 ‘zg ‘GT-9 "Buy MOTJ ON  ‘xoy ‘UTISNY j® 20TFyo IDFIISTP UT STQETTEAR sofdwes AT{ep JO 90UB}ONPUOD OTFFoads JO SPI02aY--*SHUVWAU
‘gT ‘uer jupod Jurzeox) ‘mnuwiurw {9 - Any 4,98 ‘unmixel :seanjmiadmo) Jajep
‘ST eunp soyuoJoTW QpL£'z ‘ATTeRp wnmIUTm fpT ‘Sny SoymwoIdm Hp‘6 ‘ATTEP WNWIXEW  oDUEIONPUOD o1 JI0adg
"ET-TT sunp wdd y9y ‘wnurtutm {gg-1 ‘ady wmdd 09€'g ‘wnmixeR :Ssoupieq
"eT-11 2unp wdd opg‘Y ‘wnmrutw {9g-1 ‘Idy wdd ogo'‘c ‘wnuixe§ :spyros POATOSST(--"£9-Z961 ‘SANTULXT
"£961 Toquwairdeg o1 ROGT LOqUOAON  saanjeaadwal Jajepy
"£96T Jaqualdeg o1 gogl Joquasoy ‘sesfuue (RO TWRUI-- *TTHVTIVAY STHOJAH
"S9TTW axenbs pRE--' VANV ADVNIVHA
“yavan
PIBQUNH Fuodd 3TBE wol¥ weaalsdn SeTiw 9°T PuU® ‘43uUno) pIozToyoBYS ‘Aueqly Jo 1SeOYINOS SoTfW L°T ‘0BE KemuydtH "§°N uo afpraq 3w uotrjeys durded 3y--°NOILVIOT

XAL CANVETY VAN NATHO qMVHENH YO HIMON ¢ Tog-g
PenUIINOD-~NISVE HAATH SOZVHE

94 -



‘S¥0 9°T ‘MmOTF [En3Oo® Jo sAep Z8Z I0J o3ivyosTp upow {siep gog uUo paseq aFIBYISTP UBAR ®

e [ e T =T — - 6 0°0 |- 0'c ¥'0 1 8T ol o 1 00 |-- ***rfep aad suoy,
1°L|026¥F 6°9 |0ETT |O¥EBL |[-— e OLLE T |~ 0SSt 0ST BET 69¢ 801 oze ¥ |- DR+ LR ET Y
Pojydtem-amy
1°L |0oz8E S*'9 |TEB BE6 00°6 L8°% |0TIZ T°T |=- 08TT £0T 0ET [0} 8L L¥G 6°8 [2°Te adexare pojydtapy
6°9 |062% 8°9 [2¥6 0E0T (0E°T 9Z°c |00¥%2 0 - 0BET 06 80T S08 a8 892 £T| 2" sorerrecergey LInp
879 |088E v'9 |vo8 006 65°6 ¥8°Z |0602 G €* 0021 £9 LIT ovy oL €ve IT|L°T SrrETtCCtOE-PI eung
T"L (0E6E 8°9 |B6L ¥L8 z2°62 88°2 |0212 QFE  |== 0881 or £6 £9¥% ¥9 ove ST|TI°¢ e = L T
T°L|09L2 2°g |oss ¥S9 0°9T 10°2 |(0B¥%T g = [114:] (44 92T ¥ot T8 8LT IT|0°¥% feTstfttrZI-1 eunp
T°L |0G82 §*g |v¥ag 9¥%9 0°ze L0°2 |o0Zet 8'T (g0 Go8 9% 66 vee 6% 8LT 0°'8 |8°L Trerrrrrere-gg ARl
9L [OL¥T i 4214 9¥E 6%1T $0°T |99L = - S6E LG CTT — i el o 0°ZL it terrege LeN
8°9 (0BZL Z2°8 |006T |086T |(0E°Z 0L"S |0SZ¥ = - oegse 69T 96 ac8 LLY %0s 8°8 |8 e "TUIE-T AEN
2°L |082L ¥°'8 |00BT |068BT T°LY ¥9°6 |0ST¥V - - (1444 eST OTT gER 65T G6¥ £°8 |8V = ‘0g-6g “ady
2°L (081G 0°L |0Z3T [0ZET |6%°9 96°E |016% g* = 0¥9T vLY 9Tt 989 LTT SEE £°G6 [B° a “°gg-1 "ady
1°LJ00TS 6°9 |0TZT |OOET (29°F B88°t |0S8BE g'rT |- 0T19T 991 60T 8996 LTI BZE z't (9° e “f1E-T ‘"IN
T°L |091S S°9 |0T2T (O¥ET (06°9 98°€t |0¥BT g* —— 06ST 28T goT 6%¢ 0zt ove 8°¢ (6" R ARRST, Loy
G°L [OFVIS 9°9 |08TT |OEET |L9°L 98°F |0¥8Z 0°Y |=— 08ST o¥I 88T agg SIT G¥E 6°L (0°T “TCE96T 'IE-1 “uep
0L |0£0S C°9 [0SIT |0BZT [8BS"6 TIL°E |0ELZ o ) o¥ST 0£T PST 344 ITT (41544 6°6 |E°T S oTrETRie—T Sdeg
2" L |068Y 0°8 |0LOT |OTZT |LO°8 LO'Y |066T G . 0Z2ST vig PLT ¥¥o ¥0T SIE 6°8 (0°T rens el 0g=1 "AoON
T*L |009F 2°L |086 060T |66°8 8¥°E |09¢E g°E |- 0S¥PT 80T PET £vS ¥6 BT EI|E"T "TUE96T ‘TE-T "31920
umyg
(0,82 e 100)
o opyex -au Lep L VO[T
bt 2] v PO B ol ' AR PO I B Coo) (09M)| () ) | - W
-d.os ‘ampo | suog, maeq (10) | (os) | o wnis| (en) | wmgs | %0) | ag) |eoig)| o (8 L

HA | soue |7 —uoy 85 suoy, uox | ayexy DK | gy | ayeyme | -uoq | U4 -5 | wmypog | -ou | ™R | uoxp woyp 23TEUOSID 10

S -og | <IN fonig —xeg] "% | Loq e | "TEO ey ayeq

U«M.%Mnm -o5 | “ooeD se (pejeTnored) g

s8aup.IEl SPYIO8 POATORETY

£96T Xoquajdag 0} ZOGT I9Q0300 JBOA JojBM 'UOT[TIW Iad sSjaed ur ‘sasAiieur TEOoTmay)

"0g-1 "3deg ‘1e-1 *Iny ‘1g-0T LInr MOT¥ ON ‘X8l 'UTrisny 38 90TFFO JOTFJILSTP UT O[qeITeA® sordwes ATTep Jo aoduwjonpuon ofjyoads JO SpIodsy--"gNUVNIY
"£96T ‘ST wer jutod Butzealy ‘wnwyutw {Z9ET ‘TT 9NV 1,96 ‘UNmMIXEW seanjexadma) Jajey
"E96T ‘0T aunp soymoIstw 692 ‘ATTep wnwiuim {ggeT ‘Z ‘T ABN SoymoIotm 0¥9°‘L ‘ATTED unmixe :eouwlonpuod OTyToadg
' "Z96T ‘0T eung wdd 0oz ‘wnmrurm fg9eT ‘1Z-1 AeN wdd 0g6‘T ‘UnWTXEN :sSoupaey
'g96T ‘0T oung wdd ,6¢ ‘wnmiuTm {£96T ‘Tz-T ABN wdd 0Gz‘y ‘WNNTXEN :SPEIOS PAATOSSTO--'£9BT Joquojdes 03 ZOET AIENIqe] * SHNAHIXT
“gT ‘uer uo jurod Burzesx] ‘UNMNTUTH {pouTmIL}SP 30U UMMmMTXER :saanjexadmay) Iajep
"ge AeW soywmoxoTw QOLF‘T ‘ArTEp wnmiutw ‘g ‘T AN SoymwoloTw QF9‘s ‘ATTED UNWTXER {oouejonpuod 2j3roadg
g% AeW opg ‘wnmiutw f7g-y Aey wdd 0g6‘T ‘momTxeN :sseupiuy
'gg AeN wdd goy ‘ummtuym {fg-T AN wdd 0GZ'p ‘UNWEXER SPTTOS PAATOSSTA--'£9-ZO6T ‘SANTHLXT
"£961 Joquardeg 031 g9RT Areniged :sainjeradwa) Iajepy
*(PenuUTIUoDSTP) £96T Ioqumajdeg 03 Z96T AIenIqed SosATEuB TEOTWAUD--"TTAVIIVAY SQUODTY
"SerTw axenbs 9IT-- VAUV AOVNIVHA
*Ayuno) prozreyoeys ‘AuBqy JO }SBOYINOS SOTIW Z°g
Pue ‘yjnow worg weoarjsdn seTrw 6°'p ‘yoord DIBQQNH IO YJION WOIF WBAIJSUMOP SoTTm 2°'7Z ‘T09 Aemydty waed o))< uo 28ptTaq 1% uotrlels Aurded y--°NOLLVOOT

TXAL CANVETY HVAN NA9HD QUVEENH DNOMd LIVS 'Z98-8

PaNUTIUO)--NISVH HIAIH SOZVHH

95



96

BRAZOS RIVER BASIN--Continued

8-863. BIG SANDY CREEK NEAR BRECKENRIDGE, TEX,

LOCATION.--At gaging station at bridge on State Farm Highway 576, 1.5 miles downstream from Battle Creek, and 8.2 miles southwest of Breckenridge, Stephens

County.

DRAINAGE AREA,--298 square miles.
RECORDS AVAILABLE.--Chemical analyses:

Water temperatures:

EXTREMES, 1962-63.--Dissolved solids:

Specific conductance:
EXTREMES, February 1962 to September 1963.--Dissolved solids:

February 1962 to September 1963.

February 1962 to September 1963.

Maximum, 2,450 ppm June 22-25, July 11; minimum, 86 ppm May 30-31,
Hardness: Maximum, 908 ppm June 22-25, July 11; minimum, 56 ppm May 30-31.

Hardness: Maximum, 2,550 ppm Apr, 1-2, 1962; minimum, 56 ppm May 30-31, 1963.

Specific conductance:

Water temperatures (1962):

Maximum daily,

13,300 micromhos Apr. 6
Maximum, B9°F July 21,
REMARKS.--Records of specific conductance of daily samples available in district office at Austin, Tex.

Feb, 1, 3-10, 26-28, Mar, 1-10, 18-31, Apr. 1-25, May 15-21, June 26-30, July 1-10, 12-31, Aug. 1-9,

Chemical analyses, in parts per million, water year October 1962

1962,

1962; minimum daily, 108 micromhos May

Maximum daily, 4,680 micromhos June 24; minimum daily, 109 micromhos May 23.
Maximum, 6,730 ppm Apr, 1-2, 1962; minimum, 86 ppm May 30-31, 1963.

23, 1963.

12, 23-31, Sept. 1-11, 14, 22-30.

to September 1963

No flow OQet, 1-7, 18-19, 23-27, Nov, 4-23, Jan,

10-31,

Dissolved solids Hardness
Bi- (calculated) as CaCO, | So- Sp::f_ic
_ | Mag- Po- _ |Car- A wie " dium 5
Den Mean lgiical wron | S2° | he- | Sodtum | tas-| £2° | bon-| Sulfate | Chloride [fo|ae | DO Cal- ad- | Qe
of discharge cium bon- ride |trate | ron Tons Non- ance | pH
(51Q,)| (Fe) sium | (Na) |sium ate | (SO,) (c1) Parts Tons clum, sorp-
collection (cfs) (Ca) ate (F) |(NOg| (B) per car- (micro-
(Mg) (K) (COy . per per Mag- tion
(HCO,) million | 2€Te- i bon- mhos at
foot ¥ o | ate [FaHo| 25°C)
sium
Oct. 8-13, 1962... 91.0| 9.2 32 3.7 21 87 11 40 0.3| 2.2 162 | 0.22 39.8 95 24| 0.9 307|7.0
Oct., 14-17, 20-22. Y — - - - 96 18 96 - - - -- --| 130 52| -= 504(7.1
Oct, 28-=31....i.% 12,1 - - - - 101 23 66 -—| == - - -=1 120 37| - 424(7.2
NOV. 1=3, e oeeusnes .4 - - - - 23 29 140 .4 - - t—— — 147 71 - 650(7.0
Nov. 24-30........ 3 - - - - a7 87 530 - - - —— - 418 338 - 1990|7.5
Dec, L1-4.cuvvpuses 1.3| 7.9 124 23 241 116 67 540 4l .2 1060 | 1,44 3,72 | 404| 309| 5.2| 2020(7.0
Dec, 5-19...... 4] 7.8 250 a4 521 126 109 1220 - .0 2210 3.01 2.39| 805| 702| 8.0| 4090(7.1
Dec. 20-21...,.... 30.7( -~ —- - - - -— - == - - - - - -—] - -] ==
DEC. B2.crminesiios 1.4 -- - - - 64 29 126 —| == - - -] 136 84| -- 610(7.1
Dec. 23-Jan. 9. .11 7.0 78 14 123 91 44 282 —_— .0 593 .81 .16 252 178| 3.4 11801|6.9
Feb, 2, 11-25.. B B - - - - - - =] == - - - - - - — -
Mar. Ll.i.iseaneasis 42.0 — = — i el - G ol e o — o = —— | v
Mar, 12-17..,,.... 2.2 7.7 70 11 137 121 43 260 1.0| 5.7 595 | .81 3.53| 220| 120 4.0| 1120|7.4
Apr. 26-27, 29-30. 110 12 38 4.2 37 87 16 72 3| 8.2 226 | .31 67.1 112 41| 1.5 410|7.1
1260 - - -- - - - —_—| =] == - -= - - =] = -
3.5 |13 69 9.5 | 104 110 27 225 i3] 12 503 | .68 4,75| 211 121 3.1 933(7.7
2203 |21 22 2.7 13 74 4.8 19 -] 1.8 120 | .16 714 66 5| 193(7.5
94.8 [12 62 8.6 81 93 21 190 --| 1.5 422 | .57 108 190 | 114 2.6 790|7.5
1131 17 19 2.1 3.9 62 .8 3.5| —| 9.8 86| .12 263 56 5| 2.3 151(7.3
27.5 |25 56 7.9 64 122 24 131 - 2.2 370| .50 275 172 72| 2.1 647|7.6
1.7 b7 111 20 189 145 55 420 .30 1.0 884 | 1,20 4.06 | 360 240| 4.3| 1610(7.4
50.6 [20 52 9.4 69 98 17 155 - 2.2 373| .51 60.0 168 88| 2.3 693(7.5
7.3 14 31 25 243 105 38 590 --| 1.0 1090 ( 1.48 21.5 430 | 344| 5,1| 2050|7.3
. .4 12 62 62 576 113 62 1420 -1 1.5 2450 | 3,33 2.65| 908| 816 8.3| 4380|7.2
Aug. 10-11, 13-22, 29.4 [10 Fs:& 8.6 82 95 26 170 5] 1.8 400 | .54 31.8 170 92 |27 77216.7
sept, 12-13, 15-17 10,9 po - - 18 61 8.0 27 1.1] 4.0 - - = 63 13| 1.0 2147.3
Sept, 18-21....... .2 14 32 8. 32 86 13 56 ~| 2,2 195 [ .27 ol 95 25| 1.4 355(7.0
Weighted average aZ28,5 |17 28 23 76 7.4 43 -] 3.6 162| 0.22 27.0 85 22| 1.3 286| 7.3
Time-weighted

average..... . - |10 95 17 166 106 42 377 -—| 1.5 759 - --| 304| 217| 3,8 1410/7.1
Tons per day.... --| 2.8 4.7 0.6 3.8 13 1.2 7.3] =«| 0.8 - - - -- o --} - ==

a Mean discharge based on 365 days; mean discharge

for 166 days

of actual flow, 62,6 cfs.
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BRAZOS RIVER BASIN--Continued

8-886. BRAZOS RIVER AT POSSUM KINGDOM DAM, NEAR GRAFORD, TEX,

LOCATION, -~Immediately below Possum Kingdom Dam, 2.6 miles
upstream from gaging station near Palo Pinto,

DRAINAGE AREA.--22,550 square miles, approximately, of which 9,240 square miles is probably noncontributing,

RECORDS AVAILABLE,--Chemical analyses:

Water temperatures:

EXTREMES, 1962-63.--Dissolved solids:

Hardness:

Specific conductance:;

EXTREMES, 1942-63.--Dissolved solids:

Hardness:

8pecific conductance:

near Palo Pinto,.

January 1942 to September 1963.
October 1949 to September 1955.
Maximum, 1,520 ppm Mar, 1-31; minimum, 966 ppm Oct., 1-31.
Maximum, 464 ppm Mar, 1-31; minimum, 322 ppm Oct, 1-31,
Maximum daily, 2,760 micromhos Mar. 11, 12; minimum daily, 1,250 micromhos Oct. 4.

Maximum, 3,770 ppm Feb. 18-20, 1961; minimum, 331 ppm Apr. 26-30, May 1-10, 1957,
Maximum, 928 ppm Feb. 18-20, 1961; minimum, 135 ppm Apr, 26-30, May 1-10, 1957,
Maximum daily, 6,110 micromhos Feb, 20, 1961; minimum daily, 494 micromhos May 4, 1957.
REMARKS.--Records of specific conductance of daily samples available in district office at Austin, Tex,
No appreciable inflow between dam and gaging station except during periods of heavy

Chemical analyses, in parts per million, water year October 1

upstream from Loving Creek, 11.3 miles southwest of Graford, Palo Pinto County, and 20 miles

Records of discharge are given for gaging station

local rains.

)62 to September 1963

Dissolved solids Hardness
(calculated) as CaCo So- Specific
Mag Po- | Bi~ |car 2 {dlum| ©o7-
Date Mean Cal- il = - " - Ni- - um i
% o Silica| Iron nie- | Sodium | tas-| por | bon- | Sulfate | Chloride [F1i0q Ni- | Bo Cal- aite:| SR
discharge clum bon- ride trate | ron Tons Non- ance | pH
(SiQ,)| (Fe) slum | (Na) |sium ate | (S0,) (cy) Parts Tons clum, jsorp-~
collection (cts) (Ca) ate (F) |(NOy)| (B) per car- (micro-
(Mg) () (HCO (Coy s per ‘. per Mag- tion
s) million | #6Te day ne- | bon= | atio [Phos at
o
foot sfum | ate 25°C)
Oct. 1-31, 1962... 727 12 101 17 220 106 222 340 0.4| 1.5 966 | 1.31 1900 322 235] 5.3 1680|7.3
Nov. 1=30..resesea 691 12 104 20 244 117 236 375 .4 .9 1050 | 1.43 1960 342 246| 5.7 1800|7.3
DEEs: drBlainuisuas 1045 12 124 24 305 126 284 475 .4 .2 1290| 1,75 3640 408 304| 6.6 2210(7.3
Jan. 1-31, 1963,... 778 12 122 24 306 126 286 472 4] 1.5 1290 | 1.75 2710 403 300| 6.6 2160 7.4
Fabh, 1-28,..c0000en 400 10 128 24 334 127 292 520 .3 1.8 1370| 1.86 1480 418 314| 7.1 2330(7.2
Mari L=3%i.ceuenes 144 9.7 138 29 371 134 312 592 .4 .8 1520 2,07 591 464 354| 7.5 2560(7.2
Apr. 1-30.,,.0004s 319 11 136 28 367 135 310 580 -4 .5 1500| 2.04 1290 454 344| 7.5 2520(7.6
Moy ‘1r81. s vuazesnms 773 11 125 26 314 130 276 500 .5 .5 1320| 1.80 2750 419 312) 6.7 2220(7.3
June 1-30...... S 3690 9.8 130 26 330 126 292 525 .4 .2 1380 1.88 13750 432 328| 6.9 2320|7.3
July: 1=31:0;iaaars 960 12 138 28 340 6.9 121 322 555 -3 .8 1460 | 1,99 3780 460 360 6.9 2430|6.7
AUg. L=3d..0envmes 641 11 134 28 329 124 316 520 - .8 1400| 1.90 2420 450 348| 6.7 2380|6.8
Sept. 1-30....0404 238 12 134 24 334 129 308 520 - .5 1400 | 1.90 900 433 328| 7.0 2370|7.3
Weighted average B67 11 126 25 314 124 286 496 0.4]| 0.6 1320 | 1.80 3100 417 315| 6.7 2230|7.2
Time-weighted
AVerage..sease - 11 126 25 316 125 288 498 0,4 0.8 1330 - - 417 314| 6.7 2250|7.1
Tons per day.... - 26 295 58 734 201 670 1160 0.9 1.4 —_ - —_ - — -— R
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