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CHEMICAL COMPOSITION OF

TEXAS SURFACE WATERS, 1961

INTRODUCTION

This report contains data on the chemical quality of the surface waters of
Texas for the water year 1961. Results are presented for chemical apalyses of
water samples obtained daily from selected points throughout the State and also
the results for miscellaneous samples obtained at various points during the
period October 1, 1960, to September 30, 1961.

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

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

COOPERATION

This is the sixteenth in a series of annual reports for water years 1946
through 1961 covering surface waters of Texas prepared by the U. S. Geological
Survey in cooperation with the Texas Water Commission (formerly the Texas Board
of Water Engineers). 1In addition to the annual reports, two earlier compilations
were issued providing data for the water years 1938 through 1944 and 1938 through
1945, respectively. These reports may be obtained by writing the Texas Water
Commission, Austin, Texas.

Other agencies cooperating in the collection of these data were the Brazos
River Authority, the Canadian River Municipal Water Authority, the Chambers-
Liberty Counties Navigation District, the cities of Dallas, Fort Worth, and
Wichita Falls, the Colorado River Municipal Water District, the Greembelt Munici-
pal and Industrial Water Association, the Lower Colorado River Authority, the
Lower Neches Valley Authority, the Red Bluff Water Power Control District, the
Sabine River Authority, the Tarrant County Water Control and Improvement District
No. 1, the Texas Electric Service Company, the U. S. Corps of Engineers, the West
Central Texas Municipal Water District, and the Wichita County Water 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. 5.
Department of Agriculture, in cooperation with the Internmational Boundary and
Water Commission.

COLLECTION AND ANALYSIS OF SAMPLES

The samples for which data are given were collected from October 1, 1960,
to September 30, 1961. 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, ex-
tremes of dissolved solids, hardness, specific conductance, water temperature,
and other pertinent data. Records of discharge of the stream at or near the
sampling point for the sampling period are included in most tables of analyses.

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

During the period covered by this report samples were collected daily at
45 points on Texas streams and twice weekly at four sampling points in Trinity
Bay near the mouth of the Trinity River. Samples were collected twice monthly
at five points in a small area on Salt Croton and Haystack Creeks near Aspermont.
In addition to the data on chemical quality included in this report, temperature
data for streams at 38 of the sampling stations and sediment data for one of the
sampling stations are available in the files of the U. S. Geological Survey,
Austin, Texas. Records of chemical quality of streams at 54 additional sampling
points for varying lengths of time have been published in previous reports of
this series. The locations of the active and inactive stations are shown on the
accompanying map, Plate 1, and the periods of operation of all the stations are
shown on the bar graph (Figure 4). The five sampling points on Salt Croton and
Haystack Creeks are indicated as a single location (44) on the map.

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

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

This report includes chemical quality records for 10 statioms in the Rio
Grande Basin where samples were collected by the Intermational Boundary and
Water Commission and analyses made by the U. S. Department of Agriculture,




Agricultural Research Service, U. §. Salinity Laboratory, Riverside, California.
At 2 of the stations, samples were collected daily; at the others, from 1 to 31
samples were collected each month. A single monthly composite sample was made
for analysis by taking from each individual sample an amount of water propor-
tional to the volume of river flow represented by the sample. Results of these
analyses are also published in equivalents per million in Water Bulletin Number
31 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.

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 evaporaticn and for more than 1,000 ppm are sums of
determined constituents unless noted otherwise. In obtaining the sum, the bicar-
bonate is calculated as carbonate by dividing by 2.03.

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

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

+
SAR = N3 y
cat + Mgt
2

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

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

A water having a pH of 7.0 is considered to be neutral; less than 7.0 in-
creasingly acidic; and greater than 7.0 increasingly alkaline.
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Sodium and potassium are reported as sodium unless listed separately in the
tables.

Hardness due to calcium and magnesium, and noncarbonate hardness are re-
ported as calcium carbonate (CaC03).

The discharge-weighted averages of analyses are reported for daily sampling
stations for which discharge records are available. The weighted-average value
represents the approximate composition of water that would be found in a reser-
voir 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.l

SURFACE-WATER RUNOFF AND CHEMICAL-QUALITY CONDITIONS

Rainfall and surface-water runoff were excessive for the southeast quarter
of the State and were near median for the balance of the State during the 1961
water year. Moderate to locally large floods occurred somewhere in the State
nearly every month. Only the western part of the State did not receive the
heavy rains of October which kept base flow of streams high for the following
few months. There were heavy rains over much of the State in June, and in Sep-
tember the effects of Hurricane Carla were felt in the coastal areas. Mean dis-
charges for selected stations for the 1960 and 1961 water years, as well as for
the period of record, are shown in Figure 2. On many streams, changes in
dissolved-solids concentration are closely related to the rate of discharge, and
low flows are likely to be considerably more mineralized than are flood flows
in the same stream. However, for streams whose discharge is controlled by re-
servoirs, the chemical composition of the water may remain relatively constant
despite large fluctuations in discharge. Streams that are subject to pollution
by oil fields or other sources of salts may show marked increases in dissolved
solids at times when moderate storm runoff flushes oil-field wastes or salt re-
sidues from evaporation of water into the streams.

In Table 1 are listed the mean discharges and the maximum, minimum, and
weighted-average concentrations of dissolved solids for stations operated under
the Texas Water Commission-U. S. Geological Survey sampling program during the
1961 water year.

Canadian River Basin

Rainfall in the Canadian River Basin in Texas, although above normal, was
extremely erratic during the 1961 water year. At Amarillo, 50 percent of the
year's total precipitation fell on a few days during the months of October, May,

Y Rainwater, F. H., and Thatcher, L. L., 1960, Methods of collection and anal-
ysis of water samples: U. S. Geological Survey Water-Supply Paper 1454, Amer-
ican Public Health Association and others, 1960, Standard methods for the exam-
ination of water, sewage and industrial wastes.

= 5 =




Canadian River near Amarillo
24 years of record

Red River near Gainesville
25 years of record

Sabine River near Ruliff
37 years of record

Neches River near Alto
17 years of recor d

Neches River at Evadale
42 years of record

Trinity River near Rosser
24 years of record

Trinity River at Romayor
37 years of record

Brazos River at Possum Kingdom Dam [T

37 years of record

Brazos River at Richmond
41 years of record

Colorade River near San Saba
43 years of record

Colorado River at Wharton
28 years of record

Guadalupe River at Victoria
26 years of record

Nueces River near Mathis
22 years of record

Pecos River near Orla
24 years of record

Rio Grande at Lareda
37 years of record

MEAN DISCHARGE, IN CUBIC FEET PER SECOND
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Figure 2.- Mean discharge at selected stations for the 1960 and [96| water years

and for the period of record
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Table 1.--Mean discharge and maximum, minimum, and welghted-average concentrations of
dissolved solids for the 1961 water year for stations operated under the
Texas Water Commission--U. §. Geological Survey sampling program.

Mean Dissolved solids (ppm)
Sampling station discharge
(cfs) Maximum Minimum Weighted
average

CANADIAN RIVER BASIN

Canadian River near Amarillo 287 1,670 317 776
RED RIVER BASIN

Salt Fork Red River near Hedley -- 968 347 -

Little Wichita River near Henrletta 51.4 2,440 59 243

Little Wichita River near Ringgold 80.6 1,340 55 187

Red River near Gainesville 3,044 5,630 463 1,820

Red River at Denison Dam near Denison 4,299 1,320 1,170 1,230
SULPHUR RIVER BASIN

South Sulphur River near Cooper 387 1,040 68 129
SABINE RIVER BASIN

Sabine River near Tatum 3,104 334 88 146

Sabine River near Ruliff 12,410 216 40 90
NECHES RIVER BASIN

Neches River near Alto 2,327 304 42 94

Angelina River near Lufkin 2,353 267 42 74

Neches River at Evadale 10,410 128 46 77
TRINITY RIVER BASIN

Trinity River near Rosser 1,582 701 233 328

Chambers Creek near Corsicana (a) 769 == -- --

Richland Creek near Fairfield -- 7,900 102 --

Trinity River at Romayor 10,440 665 83 185

Trinity River near Moss Bluff -- 528 86 --

0ld River near Cove -- 887 104 ==

Trinity River at Anahuac == -- - -

Trinity Bay near Anahuac -- == - —--
BRAZOS RIVER BASIN

Double Mountain Fork Brazos River near Aspermont 398 6,450 761 1,180

Croton Creek near Jayton 31.4 -- -- --

Salt Croton Creek near Aspermont 9.95 -- -- --

Salt Fork Brazos River near Aspermont 253 114,000 1,230 5,030

Brazos River at Seymour 807 17,200 723 2,270

Hubbard Creek near Breckenridge 134 2,220 112 300

Brazos River at Possum Kingdom Dam near Graford 1,409 3,770 1,220 1,800

Brazos River at Whitney Dam near Whitney 2,054 1,430 783 1,040

Lampasas River at Youngsport (a) 717 - -- --

Little River at Cameron 4,154 391 168 279

Brazos River at State Highway 21 near Bryan (b) 10,190 == == ==

Yegua Creek near Somerville (a) 862 -- -- -

Navasota River near Bryan 1,373 1,380 52 143

Brazos River at Richmond 16,130 837 159 312
COLORADO RIVER BASIN

Colorado River near Ira 43.5 57,900 234 660

Colorado River at Colorado City 71.9 48,600 302 1,010

Beals Creek near Westbrook 42,7 6,780 170 481

Colorade River near Silver 159 15,000 204 653

Colorado River near San Saba 1,073 817 156 357

Colorado River at Austin 2,502 297 258 276

Colorado River at Wharton 5,390 337 128 223
LAVACA RIVER BASIN

Navidad River near Ganado 1,508 490 44 107
GUADALUPE RIVER BASIN

Guadalupe River at Victoria 3,865 416 100 258
SAN ANTONIO RIVER BASIN

San Antonio River at Goliad 994 725 85 347
SAN ANTONIO-NUECES COASTAL AREA

Mission River at Refugio (a) 198 -- =3 =
NUECES RIVER BASIN

Nueces River near Mathis 847 332 200 266
RIQ GRANDE BASIN

Pecos River below Red Bluff Dam near Orla cl2s 7,460 5,120 6,270

Pecos River near Girvin 33.5 18,300 1,410 12,600

a Station operation began in September 1961.
b Station operation began in August 1961.

¢ Discharge values adjusted to exclude inflow from Salt (Screwbcan) Draw which enters Pecos River

between sampling point and gaging station.




and July. Runoff of the Canadian River near Amarillo was only about half of
that for the previous year and only about 60 percent of the 24-year average.
Although there were days when the water was of better quality than at any time
during the previous water year, the weighted average of dissolved-solids con-
centrations increased from 548 ppm in 1960 to 776 ppm in 1961.

Extremely low flow is maintained by drainage of sewage effluent down East
Amarillo Creek from the Amarillo sewage disposal plant, and, in the past, analy-
ses often showed nitrate concentrations in excess of 50 ppm. During the 1961
water year, however, only 4 composite samples had concentrations above 20 ppm,
and the weighted average of nitrate concentrations was 7.5 ppm.

Red River Basin

Streamflow in the Red River Basin in Texas was near median during the 1961
water year, in spite of the heavy, statewide rains occurring in the last half of
October and heavy local rains in December and June. The water of the Red River
upstream from Lake Texoma, except during the flood periods, is of poor quality
because of the presence of oil-field brines and drainage from natural deposits
of salt and gypsum. The Little Wichita River, however, contributes water of
good quality except during periods of low flow. The weighted averages of
dissolved-solids concentrations for the two sampling stations on the Little
Wichita River were 243 ppm near Henrietta and 187 ppm near Ringgold.

At the Gainesville station, just upstream from Lake Texoma, streamflow in
1961 was slightly greater than in 1960, but only 95 percent of the 25-year aver-
age. The weighted average of dissolved-solids concentrations, however, increased
from 1,660 ppm in 1960 to 1,820 ppm in 1961. At Denison Dam, just below Lake
Texoma, discharge was only 83 percent of the near average discharge of 1960 and
the minimum dissolved-solids concentration for the year was higher than the maxi-
mum dissolved-solids concentration for the previous year. The weighted average
was 1,230 ppm, the highest in the 18 years of chemical-quality record.

Sulphur River Basin

The results of sampling at the station on the South Sulphur River near
Cooper shows water of good quality. The dissolved-solids concentrations ranged
from 68 ppm, a new minimum for the period of record, to 1,040 ppm. Streamflow
was about equal to the long-term average and the weighted average of dissolved-
solids concentrations was 129 ppm.

Sabine River Basin

The Sabine River Basin drains an area of high rainfall in East Texas and
Western Louisiana,. and runoff was generally excessive during the 1961 water year.
Heavy rainfall during the first few months of the water year resulted in average
or excessive streamflow even during periods of normal or deficient precipitation.
Deliberate impoundment of water in Lake Tawakoni, a new reservoir on the upper
Sabine River, began on October 7 and by the end of the water year, contents had
increased to 423,100 acre-feet, 45 percent of capacity.




The water of the basin is almost always low in dissolved solids, although
often high in organic color and turbidity. At the Tatum station, where stream-
flow for the 1961 water year was 116 percent of the 23-year average, the weight-
ed average of dissolved-solids concentrations was 146 ppm. At the downstream
station near Ruliff, streamflow was 141 percent of the 36-year average, almost
twice that of 1960; the weighted average of dissolved-solids concentrations de-
creased from 117 ppm in 1960 to 90 ppm in 1961l. Since the beginning of chemical-
quality records, water of better quality was available only in 1953, 1957, and
1958. A duration curve for the Sabine River near Ruliff (Figure 3) shows the
percentage of time specific concentrations of dissolved solids were equaled or
exceeded during the 1961 water year.

Neches River Basin

Rainfall in the Neches River Basin was well above normal during the 1961
water year, and streamflow was over twice that occurring in 1960. Heavy rains
in mid-October ended 6 months of receding and deficient streamflow. Again, in
December, January, and February, heavy rains caused minor flooding in the entire
basin; in June, rains of 6 to 8 inches fell in a 2-day period on the 19th and
20th. In the lower basin the effects of Hurricane Carla were felt in September
when Port Arthur had the highest tides on record for that city.

The water in the entire Neches River Basin is usually of good quality ex-
cept where polluted by oil-field or other industrial wastes. A decrease in the
weighted average of dissolved-solids concentrations accompanied the 1961 in-
crease in runoff. At the station on the Neches River near Alto the weighted
average dropped from 122 ppm in 1960 to 94 ppm in 1961 when streamflow was 183
percent of the long-term average. Downstream, on the Angelina River near Lufkin,
the weighted average of dissolved-solids concentrations was 74 ppm, the lowest
since chemical-quality records began in 1954. Streamflow was 182 percent of the
long-term average. At the station on the Neches River at Evadale, dissolved-
solids concentrations ranged from a minimum of 46 ppm to a maximum of 128 ppm
with a weighted average of 77 ppm. Since chemical-quality records began in
1947, water of better quality was available only in the 1953 water year. A dur-
ation curve for the Neches River at Evadale is given in Figure 3 and shows the
percentage of time during which specified concentrations of dissolved solids
were equaled or exceeded during the 1961 water year.

Trinity River Basin

During the 1961 water year, streamflow in the upper Trinity River Basin
above Fort Worth and Dallas was deficient to the extent that many small streams
were completely dry for long periods. Ordinarily, flow in the lower basin is
partially controlled by reservoirs located above these two cities. In 1961,
however, extremely high rainfall in the Fort Worth-Dallas area during December,
January, and June. together with severe flooding in the Richland and Chambers
Creeks area from December through March and during July produced excessive flow
in the lower Trinity River Basin.

At the station on the Trinity River near Rosser, below Fort Worth and
Dallas but above Richland and Chambers Creeks, streamflow was only about 60 per-
cent of the long-term average. Because the cities of Fort Worth and Dallas
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divert considerable water for municipal supply and return about 60 percent of
it as sewage effluent, samples of low flow taken at Rossér in past years have
shown nitrate concentrations in excess of 100 ppm. In 1961, however, nitrate
concentrations ranged only from 0.2 ppm to 51 ppm with a weighted average of

9.0 ppm. The weighted average of dissolved-solids concentrations was 328 ppm.

A new sampling station was placed in operation in September 1961 on Cham-
bers Creek near Corsicana.

Downstream, at the station on the Trinity River at Romayor, average dis-
charge was 10,440 cfs as compared with the 1960 average of 6,621 cfs and the
37-year average of 7,450 cfs. The minimum dissolved-solids concentration was
83 ppm, the maximum was 665 ppm, and the weighted average was 185 ppm. A dura-
tion curve for the station showing the percentage of time during which specified
concentrations of dissolved solids were equaled or exceeded during the 1961
water year is given in Figure 3.

Brazos River Basin

Rainfall and streamflow in the Brazos River Basin were generally excessive
during the 1961 water year, and in most streams throughout the basin water of
better quality was availdble than in the 1960 water year.

Streamflow of the Double Mountain Fork Brazos River near Aspermont during
1961 was 215 percent of the long-term average and 267 percent of the 1960 mean
discharge. The weighted average of dissolved-solids concentrations, however,
increased from 977 ppm in 1960 to 1,180 ppm in 1961. Over 35 percent of the
year's total flow occurred during a 2-day period in October as a result of heavy
rainstorms in the area. At the station near Aspermont on the Salt Fork Brazos
River, almost 35 percent of the year's total discharge also occurred during the
same 2-day period. For the year, flow was 164 percent of the long-term average,
and the weighted average of dissolved-solids concentrations decreased from
5,660 ppm in 1960 to 5,030 ppm in 1961.

Streamflow of the Brazos River at Seymour, downstream from the junction of
the Double Mountain and Salt Forks of the Brazos River, was 183 percent of the
long-term average flow. This excessive discharge and the improved quality of
the water contributed by the Salt Fork Brazos River resulted in a decrease in
the weighted average of dissolved-solids concentrations from 2,510 ppm in 1960
to 2,270 ppm in 1961. At the station on Hubbard Creek near Breckenridge,
dissolved-solids concentrations ranged from 112 ppm to 2,220 ppm with a weighted
average of 300 ppm.

Inflow to Possum Kingdom Reservoir in 1961 was well above the long-term
average and outflow was 188 percent of that in 1960. However, the weighted aver-
age of dissolved-solids concentrations in the water released from the reservoir
increased from 1,400 ppm to 1,800 ppm, the highest in the 19 years of chemical-
quality records. Increases in discharge and in dissolved-solids concentrations
also were characteristic of the water released from Lake Whitney, although the
Lake Whitney water is generally of better quality than that stored in Possum
Kingdom Reservoir,
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Three new sampling stations in the Brazos River Basin were placed in opera-
tion in August and September 1961. They were Lampasas River at Youngsport,
Brazos River at State Highway 21 near Bryan, and Yegua Creek near Somerville.

Water discharge of the Brazos River at Richmond for the 1961 water year
was more than twice the average for the 4l-year period of record and 182 per-
cent of the 1960 average. Flood flows occurred in several months during the
year. In September heavy rains occurring to the east of the center of Hurricane
Carla caused some flooding. The weighted average of dissolved-solids concentra-
tions was 312 ppm with concentrations ranging from 159 ppm to 837 ppm. A dura-
tion curve for the station showing the percentage of time during which specified
concentrations of dissolved solids were equaled or exceeded during the 1961
water year is given in Figure 3.

Colorado River Basin

Streamflow for the 1961 water year was near average in the upper Colorado
River Basin, deficient in the middle portion of the basin, and excessive in the
coastal section. TFlash floods and major rises occurred in the upper Colorado
River Basin in October, June, and July owing to heavy rains in the area. On
October 19, Lake J. B. Thomas began to spill for the first time since construc-
tion was completed in September 1952. It spilled again in July. Downstream
from Lake J. B. Thomas on the Colorado River near Ira, the weighted average of
dissolved-solids concentrations was 660 ppm, a considerable decrease from the
3,930 ppm of 1960 and the 4,990 ppm of 1959. Streamflow of the Colorado River
at Colorado City was six times that of 1960, but only 114 percent of the long-
time average; the weighted average of dissolved-solids concentrations decreased
from 2,570 ppm in 1960 to 1,010 ppm in 1961.

Beals Creek is less mineralized than the upstream part of the Colorado
River; at Westbrook the dissolved-solids concentrations ranged from 170 ppm to
6,780 ppm with a weighted average of 481 ppm. Downstream from Beals Creek on
the Colorado River near Silver, streamflow for the year was 313 percent of that
for 1960 and the weighted average of dissolved-solids concentrations decreased
from 1,000 ppm to 653 ppm.

The station on the Colorado River near San Saba measures inflow to Lake
Buchanan, the uppermost of the six Highland lakes. During 14 years of chemical-
quality records, the weighted average of dissolved-solids concentrations has
ranged from 184 ppm to 380 ppm. For 1961 the weighted average was 357 ppm.

The station at Austin measures the chemical quality of water that has been
thoroughly mixed by passage through the six Highland lakes. It has been ob-
served that only gradual changes occur. Water discharge for the 1961 water year
was almost equal to the 63-year average; dissolved-solids concentrations ranged
from 258 ppm to 297 ppm with a weighted average of 276 ppm.

Streamflow below Austin is ordinarily maintained by releases from the High-
land lakes. In the 1961 water year, however, rainfall was heavy in the lower
basin and streamflow of the Colorado River at Wharton was 177 percent of the
long-term average. Any inflow from tributary streams is of the same good qual-
ity as that released from the lakes so there ig little significant change in the
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chemical composition. The weighted average of dissolved-solids concentrations
was 223 ppm, only slightly less than the 231 ppm of 1960.

Lavaca River Basin

The only station in operation in the Lavaca River Basin during the 1961
water year was near Ganado on the Navidad River. This was only the second year
of chemical-quality record, but there are 22 years of streamflow records.
Streamflow for the year was 185 percent of that in 1960 and almost three times
the long-term average mainly owing to heavy rains occurring in October and Feb-
ruary and the rains accompanying Hurricane Carla in September. There were no
record-breaking floods caused by the hurricane because the rains were of low in-
tensity and fell over a 3-day period. Dissolved-solids concentrations at Ganado
ranged from 44 ppm to 490 ppm with a weighted average of 107 ppm.

Guadalupe River Basin

The Guadalupe River heads in the Edwards Plateau and flows southeasterly
across the Balcones fault zone. A relatively high base flow is maintained by
natural springs in the drainage area. Streamflow of the Guadalupe River at
Victoria was more than twice the 26-year average, mainly owing to heavy local
rains in October and June. October was the wettest month in Victoria's history
with 17.25 inches of rain. Again in June rains of 3 to 9 inches fell in the
lower basin.

Water in the Guadalupe River is of the calcium bicarbonate type and is al-
most always of good quality. During the 1961 water year dissolved-solids con-
centrations ranged from 100 ppm to 416 ppm with a weighted average of 258 ppm.
Water of better average quality was available only in 1957 when drouth-breaking
rains occurred.

San Antonio River Basin

The San Antonio River flows roughly parallel to the Guadalupe River and the
two streams intersect a few miles upstream from the mouth of the Guadalupe River.
Heavy rains caused flash floods and major rises in the San Antonio River Basin
in October, but by June the need for moisture was critical after an extremely
dry March through May period. There were other flood periods in June and July;
average streamflow for the year was excessive.

Dissolved-solids concentrations of the San Antonio River at Goliad ranged
from 85 ppm to 725 ppm. The weighted average for 1961 was 347 ppm compared with
the 460 ppm of 1960.

San Antonio-Nueces Coastal Area

In September 1961 a new sampling station was placed in operation on the
Mission River at Refugio. Twenty-two years of streamflow records are available
for this station; streamflow for the 1961 water year was 198 cfs which is almost
250 percent of the long-term average. However, sampling was during a 2-week
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period of low flow and the water had high concentrations of sodium and chloride
probably because of oil-field drainage.

Nueces River Basin

Rainfall in the Nueces River Basin was well above average during the 1961
water year. The only sampling station in the basin, Nueces River near Mathis,
measures the quality of the water released from Lake Corpus Christi. Storage in
the reservoir was at or above spillway level from October 17 through March 20,
and during at least a part of every other month during the year except May and
September. At the end of the water year the storage in the lake was 169,600
acre-feet, or about 90 percent of capacity. Mean discharge for the year was 98
percent of the long-term average.

Past records indicate that considerable variation in chemical quality occurs
at upstream points in the Nueces River Basin, but mixing of flood flows in Lake
Corpus Christi results in water that is always of good quality. The weighted
averages for the 14 years of chemical-quality record have ranged from 208 ppm
to 343 ppm. The weighted average for the 1961 water year was 266 ppm.

Rio Grande Basin

During the 1961 water year streamflow in the Rio Grande Basin was deficient
although it was greater than during the 1960 water year. Discharge of the Pecos
River below Red Bluff Dam mear Orla was only about 50 percent of the 24-year
average, but about twice as great as in 1960, Storage in Red Bluff Reservoir
increased for the first 5 months of the water year from 85,400 acre-feet to
131,800 acre-feet, but decreased during the remainder of the year to 50,000
acre-feet. The quality of the stored water, although always moderately saline,
was better than for the previous year. The weighted average of dissolved-solids
concentrations decreased from 7,710 ppm in 1960 to 6,270 ppm in 1961, Downstream
on the Pecos River near Girvin, the water was more saline, with a weighted aver-
age of 12,600 ppm.

With near-normal rainfall in the lower Rio Grande Basin, the quality of the
water remained at about the same level as in 1960. The range is dissolved-solids
concentrations of the outflow from Falcon Reservoir was from 503 ppm to 596 ppm
in the 1960 water year and from 509 ppm to 575 ppm in the 1961 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
1960 to September 1961" has been used throughout the following tables. These
tables have been prepared utilizing pre-printed forms with this heading appear-
ing thereon,

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

Date of collection

Mean discharge (cfs)

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

Percent sodium

Sodium-adsorption ratio

Specific Conductance (micromhos at 25°C)

pH

Density at 20°C [Brazos River Basin]
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LOCATION,--At gaging staticn at bridge on U. S. Highways 87 and 287,
north of Amarillo, Potter County,
DRAINAGE AREA.--19,445 square miles,
RECORDS AVAILABLE.--Chemical amalyses:
Water temperatures: August 1949 to September 1961.
Sediment records: August 1949 te September 1952,
EXTREMES, 1960-61.--Dissolved solids

Hardness; Maximum, 506 ppm Jan. 21-31; minimum, 62 ppm Aug. 19.
Maximum daily, 2,960 micromhos Jan. 27; minimum daily, 473 micromhos Aug. 19.

Specific conductance:

CANADIAN RIVER BASIN

2275. OANADIAN RIVER NEAR AMARILLO, TEX.

1,500 feet downstream from Pitcher Creek, 1.7 miles downstresm from Panhandle & Santa Fe Railway Co. bridge, and 19 miles

Water temperatures: Maximum, 73°F July 17, Aug. 11, 18; minimum, freezing point on
minimum, 252
Hardness: Maximum, 974 ppm Mar. 21, 1957; minimum, 62 ppm Aug. 19, 1961.
Maximum daily, 4,490 micromhos Mar. 21, 1957; minimum daily,

EXTREMES, 1948-61

Specific conductance:

Dissolved solids:

Water temperatures (1949-61):
REMARKS.--Values reported for dissolved solids concentrations less than 1,000 ppm are
Records of specific conductance of daily samples available
Surface Water Records of Texas, Ceological Survey Basic Data Release.

unless otherwise noted.

Maximum, 3,000 ppm Mar, 21, 195

Maximum, 95°F June 29, 1951; minimum, freezing point

Chemical analyses, in parts

of which 4,069 square miles is probably noncontributing.
July 1948 to October 1949, February 1950 to September 1961.

Maximum, 1,670 ppm Jan. 21-31; minimum, 317 ppm Aug. 19.

many days during winter months.
ppm Sept. 21-30, 1957.

359 micromhos July 6, 1958,

on many days during winter months.
residues on evaporation and for concentratioss more than 1,000 are cal
in district office at Austin, Tex.

per million, water year October

1960 to September 1961

culated from determined constituents
Records of discharge for water year October 1960 to September 1961 given in

Diszsolved solids Hardoesa Specific

_ﬂ.wan Mag- Pe- | Bicar. | Sul- | Chloe | Fluo- Bo- as CaCO, Per- condact-
Date of collection chargo et i | bonate | fate | side | ride ron | Parts | Tons Cal- [ | e | o1

(cfs) (Mg) (k) | (BCON | S0 | (Cn) (F) (B) P L S| carbon. | dium mhoa at

mil- acre magne- sta 28' C)

lion foot sium

Qct. 1-15, 1960-=anmmaad] 88.1 33 303 220 306 345 0.9 Li 1,220 1.66 34z 162 66 2,010 7.0
Qct. 16-17, 21-25=mcanaq 671 13 141 180 132 114 .6 1] 551 75 144 0 68 918 15
Oct. 1B-20------ccceemnd 5 513 7.7 94 166 76 51 -5 2 a3s7 47 86 0 70 584 e e |
Qct. 26-3l---meomcnannd 287 25 207 220 237 202 o7 3 887 1.21 272 92 62 1,440 7.3
L 1.4 34 327 253 328 360 .8 1 1,300 1.77 360 152 (13 2,120 7.3
Nov, 11-20--ceemmmcaaans. 46.5 38 368 288 348 415 L. 7 1,440 1.96 391 155 67 2,30 7.3
Nov. 21-30=-mmemmemenaal) 44.0 39 395 302 382 442 1.0 0 1,540 2.09 412 165 68 2,490 7.4
Dec, l- mememanaa 78.0 39 383 255 384 440 1.0 1,510 2.05 410 201 67 2,470 1.2
Dec. 12-20---=smmmmeaens| 342 3 302 270 320 298 .9 1,190 1.62 327 106 57 1,970 | 7.6
Dec. 21-3l-===ccccaaaaad| 150 32 314 280 344 3o8 .9 1,250 351 122 65 2,040 7.2
Jan, 1-10, 196lecenaaaan 93.3 38 33s 286 376 350 .9 1,380 1.88 406 172 64 2,220 7.3
Jan. LL=20=--ccmmmanana.| 64.9 41 349 280 382 382 L.0 1,430 1.94 423 194 64 2,320 1.2
Jan. 21-3leccccccmceaa 44 .1 49 402 309 442 460 1.0 1,670 2.27 508 253 63 2,660 6.9
Feb., l-9mecmmmmmmea | 89.7 41 365 279 382 412 .9 1,480 2.0L 428 200 65 2,390 7.6
Feb, L0-20-====cscacanaaq 49.5 36 326 257 368 340 -9 1,320 1.80 378 167 65 2,140 7.4
Feb, 21-22-==azaa- 357 30 245 224 328 220 .7 1,030 1.40 308 124 63 1,650 8.1
Feb. 23-28---==munn 529 28 165 196 280 135 .6 818 1.11 290 129 55 1,270 7.6
Mar., l-10--ccccmcmacmnnn 318 33 166 202 299 150 .6 895 1.22 335 170 52 1,380 7:5
Mar, 11-20--cceccnmmmnaas 397 32 190 210 298 188 6 959 1.30 341 169 55 1,500 7.2
Mar. 21-25, 27-3Ll---=-==- 476 26 210 229 273 178 .8 900 L.22 272 84 63 1,440 7.5
Mar, 26------=sccccmann] 575 - - 21% - Loo - - - 193 14 - 985 7.6
Apr. l-10----cuc--- 209 33 243 250 296 242 1.0 1,050 1.43 335 130 61 1,710 7.0
Apr. 11-20----neu- 218 34 272 251 356 248 9 1,140 1.55 344 139 63 1,840 7.X
Apr. 21-30-------mmoao 207 34 218 218 384 188 .8 1,020 1.39 354 176 57 1,600 7.0
May L-ld=--ccccccmcaaand 180 38 237 218 392 210 .8 1,100 1.50 376 198 58 1,740 7.7
May 15+30-=m-mmmmcmcmano 47.9 [ 287 222 408 295 1.0 1,260 1.71 406 224 6L 2,080 6.9
May 3l-----ceoeen - 323 16 -- 245 68 46 -— - - 181 ] - 581 7.0
June l-3--cecnceeas - 23.9 18 85 190 94 78 1.2 493 .67 192 36 49 2.7 791 6.8
June 4-13eeacecaacaancs 57.5 35 262 210 138 265 1.0 : 1,130 1.54 344 1712 62 6.1 | 1,820 | 7.7
June 14=17wmeeen e 16.5 28 140 274 109 130 1.8 732 1.00 260 35 64 3.8 | 1,200 | 6.8
June 1B=30-=nnmaenn 124 a0 279 220 334 250 1.0 1,110 1.51 286 105 68 7.2 1,780 6.6
July L&, Lle-emnnnns 381 28 213 245 220 222 1.4 978 1.33 307 106 60 5.3 | 1,550 | 7.0
July 5+10-mm-mmcmmn- 537 21 129 247 115 110 1.5 661 .50 231 28 s5 3.7 | 1,070 | 7.2
July 12, 15=-=cececaaaaa| 2,255 10 7 171 61 51 .8 a3is 46 1L 0 60 3.2 560 7.7
July 13-14, 16-31- = 393 17 187 211 202 140 1.0 734 1.00 182 10 69 6.0 1,190 T3
Aug. l-13---ccocmcnaaaao 2.7 28 188 248 203 185 1.8 35 920 1.25 300 96 58 4.7 1,420 6.7
14 154 174 177 111 .8 2.8 a599 .81 152 10 69 5.4 980 7.5
. 110 166 57 3 6| 3.0 317 43 62 0 79 6.1 433 | 1.8
16 172 196 219 117 1.1 5.8 708 .96 186 26 67 5.5 [ 1,130 | 7.4
Aug., 25-3l---=-<s 86.1 25 232 210 280 212 L.3 14 976 1.33 212 100 65 6.1 1,490 7.1
Sept. l=l0==ce=e 512 22 160 184 265 109 .8 5.6 7182 L.06 240 89 59 4.5 1,170 7.6
Sept. l1-20--===ccccuun. 523 19 158 188 227 104 .9 5.7 693 .94 200 46 63 4.9 1,080 7.5
Sept. 21=30==s=caccaaaaq 517 23 143 182 248 101 .8 3.8 748 1.02 244 95 56 4.0 1,090 7.6
Weighted averag 287 22 180 206 221 153 0.8 TN 776 1.06 232 64 63 5.1 1,240 -

a Calculated from determined constituents.
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RED RIVER BASIN
2999.3. SALT FORK RED RIVER NEAR HEDLEY, TEX.

LOCATION.--One mile downstream from Whitefish Creek and 9.5 miles northeast of Hedley, Donley County.

DRAINAGE AREA.--868 square miles, of which 209 square miles is probably mnancontributing.

RECORDS AVAILABLE.--Chemical analyses: March 1956 to July 1961,
Water temperatures: March 1956 to July 1961.

EXTREMES, 1960-61.--Dissolved solids: Maximum, 968 ppm June 26-29, July 6; winimum, 347 ppm Oct. 10-16.
Hardness: Maximum, 447 ppm May 19-24; minimum, 174 ppm Oct. 10-16.
Specific conductance: Maximum daily, 1,780 micromhos Jan. 25; minimum daily, 519 micromhos Oct. 10.
Water temperatures: Maximum, 95°F May 22; wminimum, freezing point Jan. 10, 25-27, Feb. 2.

EXTREMES, 1956-61.--Dissalved sclids: Maximum, 2,600 ppm Apr. 30, 1956; minimum, 231 ppm Aug. 29, 1957.
Hardness: Maximum, 1,640 ppm Apr. 30, 1956; minimum, 126 ppm Aug. 29, 1957.
Specific conductance: Maximum daily, 3,530 micromhos Jan. 25, 1957; minimum daily, 373 micromhos June 7-8, 1960,
Water temperatures: Maximum, 97°F June 2, 1960; minimum, freezing point on several days during winter months.

REMARKS.--Records of specific conductance of daily sacples available in districe office at Austin, Tex. No discharge records available for this station.

Chemical analyses, in parts per million, October 1960 to July 1961

No flow during much of the period.

Dissolved solids Hardness Specific
Mean Mag P - a3 CaCO, So-
di siki Cal- % So- o Bicar- Sul. Chlo- | Fluo- | Ni- Bo- (residue at 180°C) Per- | o | comduct
18- Iron ’

Date of collection ciom | P | diwm | " | bomate | fate | ride | ride | tate | ron | Parts | Toms Cal- Cemt | ndsorp. | 22 | pH

charge (Si0,) (Fe) sium sium Tons p Non- s0- . (micro-

(cfs) (Ca) | cpgy | (Na) (K) | ®CC) | (s0) (cn (F) | Moy | (B) per per cium, | von- | diom | Bem | b
=1 per - " o8 at
m acre- a magmne. g ratio 25 C)
Lion foot o sium
Oct. 35 &9 as 126 118 339 132 0.8 2.0 841 L.14 366 270 43 2.9 1,230 7.7
Oct. 28 92 29 110 158 288 | 110 .6 1.2 751 1.02 348 219 4 2.6 1,120 7.7
Oct. 19 50 12 49 135 90 52 6 | 2.8 347 .47 174 64 a8 | 1.6 | 565 | 7.6
Oct. 34 S0 29 110 152 284 114 5 1.2 788 1.07 344 219 41 2.8 1,130 7.6
Nov. 40 81 28 122 164 244 135 6 1.8 754 1.03 7 182 46 3.0 | 1,180 | 7.8
e ] {

Dec. 28 90 30 135 189 256 152 .7 3.2 829 1.13 348 193 46 3. [ 1,280 | 7.7
Jan 24 104 32 131 202 276 156 .6 1.8 865 1.18 391 226 42 2.8 + 1,310 7.6
Jan. 25 92 30 128 186 264 142 7 2.0 820 L.12 353 200 44 3.0 1,220 | 7.6
Jan. 25 108 34 134 208 300 152 7 1.8 893 1.21 410 239 42 2.9 1,330 1 7.6
Feb. -- -- = = 147 -- 109 - - .. =i 252 132 == | -= 948 749
Feb. 27 59 37 133 144 316 151 .8 1.5 893 1.21 374 256 L4 3.0 1,300 7.8
Feb. 26 71 27 114 152 224 124 -7 2.2 698 .95 288 164 L6 2.9 1,050 7.9
Feb. 31 81 34 130 160 230 148 .8 2.5 831 1.13 342 211 &5 3 1,230 7.7
Feb. 30 79 34 131 155 274 148 -8 2.2 828 1.13 337 210 45 3.1 1,220 7.8
Mar. 32 91 40 144 176 332 | 148 7 4.5 893 1.21 392 248 L 3.2 1,310 | 7.6
Mar. 29 94 38 122 188 294 135 -8 4.5 845 1.15 391 237 40 2.7 1,260 7.8
Mar. 29 84 35 132 178 284 137 -7 4.2 €05 1.09 354 208 45 3.0 1,220 | 7.7
Apr 38 60 35 132 114 272 142 .8 2.2 a758 1.03 254 200 49 3.4 1,150 7.7
May 19-24--- 49 100 48 129 78 460 128 1.0 .8 2954 1.30 auy 383 38 2.7 1,380 | 7.6
June 3-8- 44 T4 29 109 108 264 122 9 1.8 742 1.01 304 215 [ 2.7 1,080 | 7.7
June 9-14 43 91 43 153 Bl 412 169 -8 .5 2852 1.29 404 338 45 3.3 1,610 | 7.5
June 15-20-- a2 73 22 92 151 192 102 .8 2.8 629 .86 272 149 42 2.4 931 7.8
June 26-29, July 6 46 92 39 143 76 380 169 .8 -3 968 1.32 390 326 4b 3.1 1,370 | 2.5

a Calculated from determined constituents.
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RED RIVER BASIN--Continued
3150. LITTLE WICHITA RIVER NEAR HENRIETTA, TEX.

LOCATION.--At gaging station at bridge on State Highway 148, 1.5 miles northwest of Henrietca, Clay County, and 4 miles upstream from Turkey Creek.
DRAINACE AREA.--1,037 square miles.
RECORDS AVAILABLE.--Chemical analyses: December 1952 to January 1956, March 1959 to September 1951.
Water temperatures: December 1952 to January 1956, March 1959 to September 1961.
EXTREMES, 1960-6l.--Dissolved solids: Maximum, 2,440 ppm June 1-8; minimum, 59 ppm Oct. 15-16.
Hardness: Maximum, 666 ppm June 1-8; minimum, 29 ppm Oct. 15-16.
Specific conductance: Maximum daily, 5,050 micromhos May 31; minimum daily, 66 micromhos Oct. 15.
EXTREMES, 1952-56, 1959-61.--Dissolved solids: Maximum, 4,120 ppm June 2, 1960; minimum, 57 ppm May 19, 1955.
Hardness: Maximum, 1,060 ppm June 2, 1960; minimum, 25 ppm Feb. 20, 1955.
Specific conductance: Maximum daily, 7,520 micromhos June 2, 196 inimum daily, 66 micromhos Ocr. 15, 1960.
REMARKS . - -Records of specific conductance of daily samples available in district office at Austin, Tex. Records of discharge for water year October 1960 to September 1961 given in Surface
Water Records of Texas, Geological Survey Basic Data Release.

Chemical analyses, in parts per million, water year October 1960 to September 1961

Dissolved salids Hardoess Specific
Meen || g | O [ M| e | Po | B | sa | CMe | Flee | N | Bo- ) s i Per. | gior, | conduct-
Date of colleetion cum | ™ | ghem | ™" | bonste | fate | ride | ride | tmte | rom | Parts | Toms Cal- cent | dsorp. | 0750
charge | (SI0,) | (Fe) sium sium Tons z Non- - - (micro-
(chs) (©a) | (pggy | (M) | (x) | @GO | S04 | (€h | (F) | G | (B) | P po per | " | carbon. | dium | Uo7 | mhosat
mil- acre- aa magne- ratio 25 C)
lion foot o stum o <
Oct. 1-14, 1960----=-==|  al.2l| == < - - | 140 A P - = -- 100 12 = s 645 | 7.6
oct. 15-16- 789 7.3 6.8 | 2.9 8.8 4.0 g2l aia | ais 59 | 0.08 | 126 29 1 w | 0.7 104 | 6.6
Oct. 17-18-- 429 9.4 9.8 | 3.1 14 5.2 15 Sl ne 83 A1) %61 37 o 45 | 1.0 146 | 6.6
Oct. 20-25---mnmn 260 10 21 5.5 53 6.4 78 3| 1s 5232 32 | 163 75 3 61 | 251 ay | 7.4
336 16 12 3.4 14 4.2 12 -3 1.2 93 13 B4.4 44 o 40 L9 154 7
176 1 22 6.4 58 9.2 30 40 als b257 35 | 122 81 13 61 | 2.8 ass | 7.0
s.eal 15 26 7.3 61 92 7.6 | 102 & | Hso b280 38 | 4.26 a5 19 58 so6 | 7.
Pt e = = = 104 - | ‘xos ool = = e | 101 16 32 RN U
o 12 28 8.1 66 103 7.2 | 108 3| 1.0 2306 .42 - | 103 19 58 sio |7
148 5.9 18 6.0 44 80 6.0 84 3 22 189 26 | 5.5 70 s 58 359 | 7.
312 8.1 12 4.0 23 55 5.2 31 & | 113 as | ss.2 46 1 52 214 | 7.
295 95 3 | 1 142 74 98 | 282 & | ks 511 69 | 413 135 74 70 1,000 | 7.
164 1 19 6.1 48 64 6.6 82 a2 206 28 | 912 72 20 59 400 | 7.
2.54 -- == - - 74 - 80 - - - - - 76 15 - - 405 7.
Jan. 16.5 | 12 26 7.3 61 90 7.8 | 1m 3| ae 262 a6 | 1.7 95 21 se | 2.7 495 | 7.9
Jan 95.0 8.6 16 3.5 29 62 6.2 40 3 2.8 137 .19 35.1 54 4 53 1.7 246 7.6
Jan. 149 | s 30 9.4 84 90 9.0 | 148 3| 2.8 337 w6 | 13.6 114 40 62 | 3.4 629 | 7.8
Jan. a 43| 8.8 28 8.7 73 107 g2 | 118 A 1s 300 41 s | o1oe 18 60 | 3.1 569 | 7.9
Feb. a 30| 8.6 28 8.4 67 106 8.0 | 109 o Bt 282 238 23 | 104 18 8 | 2.9 535 | 7.7
Feb. 78.2 | 9.0 35 3.2 100 88 9.6 | 182 3| 28 391 53 | B2ue 126 54 63 | 3.9 768 | 7.4
Feb. 126 9.7 w | 12 137 % | 1 270 3| 3.8 524 71 | 1e 160 99 65 | 37 | 1,000 | 7.5
Feb. 2.61| 1 32 8.6 86 s | 10 152 Al e 347 w1 | zas | 1 @ 62 | 3.5 666 | 7.5
0 - s 97 = | asy ] e - N =1 s &2 i3 = 699 | 7.
o - s 104 e - | - = = -~ | 125 prs i - 720" | <32
102 9.5 2 8.2 5 88 g2 | 162 | 22 356 48 | 8.0 114 42 66 | 3.7 695 | 7
17.2 | 10 25 6.6 62 83 7.8 | 106 4| o200 259 35 | 12.0 30 22 60 | 2.8 506 | 6.
s0.0 | 9.9 15 48 40 74 6.8 60 ] a0 179 24 | 435 67 6 s | 2 31 | 7
201 11 30 5.0 74 85 | 15 130 | . 310 .42 | 168 108 38 60 | 3.1 se4 | 6.
s2.5 | 11 39 |12 127 70 | 10 250 a1 1.0 484 .66 | 121 147 20 65 | 4.6 983 | 6.
203 | 12 28 8.6 89 8 | 10 154 3 -8 344 47 | 18.9 106 35 65 | 3.8 675 | .
a 77| 10 34 | 10 103 a1 | 10 186 3] 1 398 .54 83 | 126 52 s | .0 89 | 6.
o | 12 33 | 1 107 ur | ou 190 3] s 425 .58 2| 10 “9 62 | 3.9 83z | 7.

a Includes days of less than 0.05 cubic foot per second discharge.
wxnmnaswusmﬁuvaﬂun»cu&nwmc.n.
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RED RIVER BASIN--Continued

3150. LITTLE WICHITA RIVER NEAR HENRIETTA, TEX.--Continued

Chemical analyses, in parts per million, water year October 1960 to September 196l--Continued
Dissolved solids Hardness Specific
Meas - e | Gt | M| se Po- | Bicar. | Su | Chlo. | Fluo- | Ni | Bo- {calculated) i Ce00 Por [ g | conduct.
Dats of collection charge | 5100 | (Foy | U™ | o | dum | 2% | bonate | fate | ride | vide | wate | ron | Pars | Toms Toms | S | Nom | oot | adsorp. [ Emee

(cfs) (€2) | (pg) | (Na) (K) | ®Co | (so) (cn (F) | (NO,) | (B) :;r per o ciom, | on | die | B0 v _"‘t

ton | feer | 7 | Tmem | ae i)
May 1-4, 7-9, 1961 24.7 9.2 18 5.4 32 92 8.6 3l 0.6 | 1.8 149 0.20 9.9 67 0 49 1.5 262 7.8
May 5-6-- 3.55 9.0 il 9.1 73 114 10 118 2 2.2 308 .42 2.95 115 22 58 3.0 587 7.7
May 10-26 a .46 8.8 54 15 140 136 13 265 -4 1.2 564 =77 .70 196 84 61 4.4 1,090 7.7
Moy 27=====s=a=ss 2.70 L. 82 23 = 152 - 490 == - =5 == == 299 174 - = 1,780 7.6
May 28-31 .25 - 160 47 == 116 e 1,170 - - 2= — A 592 498 - L33 3,850 7.0
June a .50 == L - = 94 LT 1,450 - ok 2,440 3.32 3.29 666 589 - - 4,590 7.0
June 17.9 5.7 108 a7 483 104 17 970 5] 12 1,670 2.27 | 80.7 422 336 7| 10 3,220 | 7.1
June 108 == T == C et =z 455 e o = = = 208 150 - -- 1,600 7.0
June 86.6 7.9 26 7.9 92 76 8.0 158 3 2.2 339 .4b 79.3 98 35 67 4.0 651 7.3
June 141 8.3 25 7.5 66 68 8.0 122 3 1.2 270 .37 103 94 38 60 3.0 526 5.8
June 1,130 6.3 10 3.2 16 42 2.8 24 2 1.2 85 .12 | 259 38 & 48 1.1 159 6.8
July 1.99| 13 30 8.8 91 84 9.2 162 3 1.8 357 49 1.92 111 42 64 3.8 680 Tl
July 126 12 74 21 306 L14 17 580 .6 6.9 1,070 L.46 | 364 271 178 7 8.1 2,030 7.5
July 35.8 12 28 8.4 104 112 8.4 160 -5 2.8 b399 .54 38.6 104 12 68 4.4 729 7.5
July ak.29 11 46 14 188 108 9.2 342 .4 1.5 b726 .99 8.4L 172 84 70 6.2 L,290 7.4
Aug. 0 L4 46 13 169 154 10 282 -5 .2 b&60 .90 - 168 42 69 5.7 1,170 o |
Aug. 13.4 8.9 16 4.6 43 76 6.0 57 4 1.8 bl9l .26 6.91 59 0 61 2.4 325 6.9
Aug 35.0 s 9.2 2.7 19 52 4.6 20 - -— -— -— = 34 Q 55 1.4 171 6.4
Aug. 11 25 6.9 61 114 6.0 a7 b 2 ¥267 .36 - 91 1} 59 2.8 475 7.0
Sept. al.30| 13 26 8.3 66 126 7.0 92 4 1.8 b294 .40 1.03 99 0 59 2.9 516 7.3
Sept. 104 8.5 16 5.2 32 78 4.2 42 3 2.8 149 .20 41.8 61 0 53 1.8 288 6.5
Sept. 6 (12 p.m.-12 m 358 8.6 63 16 255 92 16 480 5 7.3 891 L.21 | 861 223 148 n 7.4 1,700 7.4

Sept. 6 (12 m.-

12 p.m.), 7-12- 86.6 9.6 24 6.6 67 97 6.0 102 4 25 b291 .40 68.0 87 8 63 3.1 512 7.2
276 91 15 3.8 29 73 4.0 3s ] 3.0 135 .18 101 53 0 54 1.7 252 6.9
662 8.8 E) 7.7 95 104 9.2 154 ] 2.8 360 49 | 643 109 2% 65 4.0 693 7.2
508 11 22 5.6 47 88 4.6 71 3 3.0 208 .28 | 285 78 6 57 2.3 398 7.2
ab .71 12 24 5.7 43 96 4.6 65 .3 2.2 204 .28 2.59 85 5 53 2.1 386 6.9
51.4 9.3 22 6.2 59 71 6.6 L00 0.3 2.2 243 0.33 33.7 80 22 61 2.9 458 ==

a Includes days of less than 0.05 cubic foot per second discharge.
b Residue on evaporation at 180°C.
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RED RIVER BASIN--Continued
3154, LITTLE WICKITA RIVER NEAR RINGGOLD, TEX.

LOCATION.--At gaging station at bridge on County Road (abandoned) 2 miles dowmstream trom East Ferk Little Wichita River, about 8 miles northwest of Ringgold, Montague County, and about
11.5 miles upstream from mouth.

DRAINAGE AREA.--1,350 square miles, approximately.

RECORDS AVAILABLE,--Chemical analyses: March 1959 to September 1961.

EXTREMES, 1960-61.--Dissolved solids: Maximum, 1,340 ppm Qct. 8-15; minimum, 55 ppm Ot le-ai.
Hardness: Maximum, 316 ppm Oct. 8-15; minimum, 26 ppm Oct. 16-17.
Specific conductance: Maximum daily, 3,120 micromhos June 1l; minimum daily, 93 micromhos Oct. 16.

EXTREMES, 1959-61.--Dissolved solids: Maximum, 4,440 ppm June 3, 1960; minimum, 38 ppm Sept. &, 1959,
Hardness: Maximum, 1,150 ppm June 3, 1960; minimum, 19 ppm Sept. 4, 1959.
Specific conductance: Maximum daily, 7,860 micromhos June 3, 1960; minimum daily. 60 micromhos Sepr. &, 1959.

REMARKS .--Records of specific conductance of daily samples available in district ofiice at Austin. Tex. Records of discharge for water year October 1960 to September 1961 given in Surface Water
Records of Texas, Geological Survey Basic Data Release.

Chemical analyses, in parts per million, water year October 1960 to September 1961.

1 Dissolved solids Hardness Specific
a3 CaCO, So-

“:l'.““ o on | €& Mag- So- Po- | RBicar. | sul Chlo- | Fluo- | Ni- Bo- (calculated) 2 Per- | g | cenduct

Date of collection el b (Foy | Do | dmm | S| bonate | fate ride | ride | trate | von | Parts | Toms | o Cal- T [ -dﬁ-:;p— Sy

(efs) (Ca) (Mg) (Na) (K) (HCO,) (50.) {cn (F) (NO,) | (B) per per per Gum, carbions: | e . mhos at

mil- acre- a magne- e ratio 25 C)

lion foot anid sium e

oct. 18.6 | 5.2 24 5 82 | e | 127 0.4 | 4.0 2323 | 0.44 16.2 89 12 | 67 3.8 588 | 7.1
Oct. 13.4 | 9.0 48 14 236 78 0 430 .5 .5 2876 | 1.19 3.7 180 16 | 7& 7.6 1,530 [6.9
Oct. §.80| -- = = oo % | = | a8s 52 - = ZE = 86 22 | - = 766 [ 6.8
Oet. 26.0 | 6.4 89 23 395 85 is 770 .4 2 1,350 | 1.82 94.1 316 27 | 73 9.7 2,570 | 6.7
Oet. 1,046 7.4 6.5 2.4 8.4 32 4.2 8.0 3| 2.2 55 .07 | 155 26 0o |4 7 39 | 6.6
oct. 558 9.4 1 2 22 47 4.2 31 3| 1.2 105 a6 | 158 41 2 | 54 75 192 | 6.5
Oct. 436 10 20 5.7 50 80 6.0 76 3| 1.8 209 28 | 245 73 8 | 60 2.5 350 | 6.6
Oct. 623 9.9 12 34 20 E ah 25 .3 .8 103 a6 | 173 64 o | 49 1.3 185 | 6.6
Qct. 163 10 17 4.7 33 70 se 46 & | 15 156 .21 67.8 62 4 | s4 1.8 290 | 7.3
Nov. 9.36| 12 24 5.8 47 3 6.8 81 3| 1.0 219 .30 5.53 88 21 | s4 2.2 420 | 7.1
Nov. b .42| 11 29 8.5 57 38 6.6 | 101 o 2 262 .36 .30 107 27 | 53 2.4 507 | 7.2
Nov. 0 12 34 10 63 131 66 | 105 2 2 295 .40 25 126 18 | 52 2.4 573 | 6.9
Dec. 0 13 35 11 63 136 5.6 | 106 & .5 302 .41 %5 132 21 | 51 2.4 581 | 6.5
Dec. 288 8.3 17 5.4 e U 6.6 60 | [0S 172 .23 | 134 65 8 | 57 2.1 335 | 6.5
Dec. 1,180 7.5 1 3.3 20 56 £ 2 & | 2.5 99 a3 | 31 41 o | 51 1.4 186 | 6.8
Dec. 80.5 | 9.5 20 5.8 &2 24 7.6 67 3l im 190 .26 41.3 74 13 |55 2.1 367 | 6.6
Jan. 27.6 | 11 23 7.0 50 7% £.8 86 3| 2.0 225 .31 16.8 86 26 | 56 2.3 618 | 7.3
Jan. 224 12 17 4.5 30 e E.4 45 S 149 .20 30.1 61 8 | 52 1.7 264 | 7.5
Jan. 20.7 | 10 37 1 108 &9 86 | 215 P R 428 .58 23.9 136 81 | 63 4.0 832 | 7.6
Jan. 1.95] 10 27 72 59 81 8.4 | 104 R ] 258 .35 1.36 97 29 | 57 2.6 491 | 7.3
Feb. 5.69| 9.3 20 7.8 56 93 9.2 | 102 Eh e 263 .36 4.04 106 28 | 55 2.5 502 | 7.3
Feb. 52.6 | 9.7 38 9.8 115 28 13 210 al as 442 60 | 111 136 64 | 65 4.3 845 | 7.2
Feb. 17-28-===-- 3.96| 9.7 34 2.0 86 100 12 150 Al iz 351 .48 3.75 122 0 | 60 3.4 675 | 7.2
Mar. 1-16-c-sssssssenne b 17| 9.2 35 1 85 118 12 126 .4 .5 358 .43 .16 132 36 | 58 352 695 | 6.8
Mar. 17-1B---ceeoseas 26.0 2= 44 13 = 30 -~ | 327 B - -- - 164 9 | 60 3.1 1,320 | 7.3
Mar. 19-27, 29-30--- 89.5 | 8.4 31 8.1 81 9 11 142 5| a5 328 .45 79.3 11 37 | 61 3.3 655 | 6.9
MaT. 2B--cmeoeessans 26.0 | 11 51 1 161 32 15 306 5| 28 598 .81 42.0 172 %6 | 67 5.3 1,240 | 7.4
Mar. 31, Apr. le----- 520 10 16 5.1 30 5 5.5 44 2.1 25 149 .20 | 209 61 8 | 52 1.7 279 | 7.4
Apr. 2- e 11 24 5.0 55 75 22 39 4 e 246 .33 | 160 3 31 | 57 2.5 476 | 7.2
66.7 | 10 39 13 116 82 i2 228 LR 461 .63 83.0 151 81 | 63 4.1 921 | 7.0
b&.03| 11 32 9.9 77 110 12 130 il R 328 .45 3.57 120 30 | s8 3.1 642 | 6.9
b1.30| 7.6 37 12 85 140 12 160 3 .8 365 .50 1.28 142 28 | 57 3 706 | 6.9
513 o= - = - 56 == 91 -- - s = = 66 el e < 403 | 7.1
146 5.1 12 4. 24 61 7.6 29 1| et 118 .16 45.9 48 0 | sz 1.5 209 | 6.9
132 5.8 18 5.8 6 5 £.8 62 1| 2:8 170 .23 60.6 69 20 | 53 1.5 321 | 6.8
9.38| 12 26 5.5 50 114 5.8 7 o 2256 .35 6.49 100 6 | 52 B2 438 | 7.0
8.95| -- 13 6.3 24 e 2.0 24 =il s - - 50 o |51 1.5 211 |72
May 22-31--- .38{ 11 54 16 218 [ 21 405 || ik 776 | 1.05 .79 200 124 | 70 6.7 1,500 | 7.1

a Residue on evaporatiom at 180°C.
b Includes days of less than 0.05 cubic foot per second discharge.
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RED RIVER BASIN--Continued

3160. RED RIVER NEAR GAINESVILLE, TEX.

LOCATION.--At geging station at bridge on U. S. Highway 77, a quarter of a mile downstream from Gulf, Colorado and Santa Fe Railway Co. bridge, 5 miles downstream from Fish Creek, 7 miles

north of Gainesville, Cooke County.
DRAINAGE AREA.--30,782 square miles, of which 5,936 square miles is probably noncontributing.
RECORDS AVAILABLE.--Chemical analyses: May 1944 to April 1946, October 1952 to September 1961.
Water temperatures: October 1952 to September 1961.
EXTREMES, 1960-61.--Dissolved solids: Maximum, 5,630 ppm July 16-18; minimum, 463 ppm Sept. 16-20.
Hardness: Maximum, 1,450 ppm July 16-18; minimum, 168 ppm Sept. 16-20.
Specific conductance: Maximum daily, 8,400 micromhos July 16-17; minimum daily, 683 micromhos Sept. 19.
Water temperatures: Maximum, B7°F Aug. 27-29, 31; wminimum, freezing point Jan. 26.
EXTREMES, 1944-46, 1952-61.--Dissolved solids: Maximum, 6,480 ppm Apr. 11, 1953; minimum, 115 ppm Nov. &4, 1957.
Hardness: Maximum, 1,510 ppm Apr. 11, 1953; minimum, 83 ppm Nov. 4, 1957.
Specific conductance: Maximuz daily, 9,890 micromhos Apr. 11, 1953; minimum daily, 176 micromhos Nov. 4, 1957.
Water temperatures (1952-61): Maximum, 95°F July 13, 1954; minimum, freezing point on several days during winter months.

REMARKS ,--Records of specific conductance of daily samples for period May 1944 to April 1946 available in district office at Austin, Tex. Records of specific conductance of dailv samples
for period October 1952 to September 1961 available in district office at Oklahoma City, Okla. Records of discharge for water year October 1960 to September 1961 given in Surface Water

Records of Texas, Geological Survey Basic Data Release.

Chemical analyses, in parts

per million, water year October

1960 tc September 1961

Dissolved solids Hardness o Specific

n:;“ sili e Mag- | 5o Po- | Bicar- | Sul- | Chle- | Flue- | Ni- | Be- (residue ar 180°C) =1, CaC0: Ber-/|_ . |conduct:
Date of callection | s o | = e | diwm | 2| bonate | fate vide | ride | trate | rom | Parts | Toms | o Cal- rome || T2t | sdeorpe| 2SR |

(cfs) (Ca) | imgy | Mad | gy | Q) [ S04 | (€D | (F) | (BOD| (B) | P i per | S | carbon. | diwm | | mhosat

mil- acre- 3 magne- i ratio 25° C)

lion foot b sium o
Oct. 1-2, 1960---- 1,480 - = 134 38 426 116 292 720 - | 3.2 -- | 1,750 2.38 6,990 490 395 | 65 8.4 2,870 | 8.0
Oct. 3-10==mmmcmnm 649 -- -- 228 51 717 134 556 1,170 - - --| 2,910 3.96 5,100 780 670 | 67 11 4,640 | 7.9
-- -~ | 210 38 552 148 496 860 - 1.8 -- | 2,350 3.20 | 10,060 680 358 | 64 9.2 3,770 | 8.1
14 0.00 | 110 28 206 | &.0] 122 260 340 | 0.3 | 2.5 | 0.46| 1,070 1.46 | 68,120 390 290 | 53 4.5 1,730 | 7.9
-- -- 164 35 360 146 398 580 -- 2.0 -~ | 1,680 2.28 | 42,220 570 450 | 58 6.6 2,700 | 8.0
4,780 -- -- 244 54 557 al92 561 920 - L. -~ | 2,690 3.66 | 34,720 830 672 59 8.4 3,950 | 8.3
3,880 -- - 166 40 357 156 392 580 -- 3.0 --| 1,830 2.49 19,170 580 452 57 6.4 2,690 | 5.2
1,931 15 .00 | 264 73 690 | 9.0 198 708 | 1,150 o3 -- .66 | 3,150 4,28 16,420 960 798 | 6l 9.7 4,810 | 7.9
1,030 - e 294 7% 815 176 767 | 1,340 - -- --| 3,710 5.05 | 10,320| 1,060 916 | 63 1 5,450 | §.0
i
1,128 - -- 274 82 823 b212 g1z | 1,270 -- - ---| @570 4.86 10,870 1,020 846 | 64 | 11 5,200 | B.3
4,880 -- -- 192 59 540 b166 494 880 e= | 2.3 -- | 2,430 3.30 | 32,020 720 584 | 62 8.8 3,650 | 6.3
6,440 -- -- 147 38 3% b148 346 640 -- | 3.0 -- | 1,730 2.35 | 30,080 525 406 | 62 7.5 2,710 | 8.3
8,284 -- -- 91 26 230 128 184 380 i -- | 1,030 1.40 | 23,040 335 230 | 60 5.5 1,710 | 8.1
2,960 -- -- 264 | 112 1,060 5192 817 1,710 - - -- | 4,320 5.88 | 34,530 1,120 962 67 14 6,450 ;| B.3
2,820 -- -- 120 43 488 5172 444 800 - -- | 2,210 3.00 | 16,830 650 509 | 63 8.5 3,420 | £.3
2,470 - -- 274 62 793 <196 675 | 1,280 -- -- | 3,380 4.60 | 22,540 940 779 | 85 11 5,040 | 8.4
2,17 - - &5 24 221 134 161 360 -- -- 958 1.30 5,610 310 200 | 61 5.4 1,590 | 8.2
1,620 18 .00 | 300 71 940 | 6.3]c232 741 1,520 3 -- .76 | 3,920 5.33 | 17,150 1,040 8350 | 66 13 5,910 | 8.3
1,210 -- -- 192 48 545 b210 468 850 -- 2.9 -~ | 2,380 3.18 7,640 675 502 64 9.1 3,560 | 5.3
1,695 - -- 262 70 816 242 655 | 1,300 -- -- -- | 3,370 4.58 | 17,240 940 742 65 | 12 5,100 | 7.4
2,418 - - 198 53 563 206 450 920 - A -- | 2,370 3.22 15,470 710 541 63 9.2 3,760 | 7.1
2,260 - == 256 61 770 208 634 | 1,230 -- -- -- 1 3,210 4.37 19,590 850 720 | &5 11 4,940 | £.0
1,870 -- - 196 50 617 180 471 990 - | 3.2 -- | 2,500 3.40 | 12,620 695 548 | 66 10 3,980 | 8.2
1,283 14 .00 | 280 64 760 | 6.7| 236 654 | 1,260 <3 - 76 | 3,440 4.68 | 11,920 960 766 | 63 11 5,150 | 7.8
911 -- -- 298 9 926 268 886 1,420 -- -- -- | 3,820 5.20 9,400 1,130 910 | 64 | 12 5,780 | 7.9
823 -- -- 258 89 782 az60 652 | 1,290 -- i -- | 3,420 4.65 | 7,600| 1,010 796 | 63 11 5,150 | 8.5
898 -- -- 180 55 531 €190 440 860 - 2.6 -- | 2,380 3:18 | 5;670 675 519 | 63 g.9 3,620 | B.4
1,351 7.8 00 | 248 68 3% | 5.5 232 617 | 1,180 3 -- .61 | 3,220 4.38 11,750 900 710 | 64 11 4,810 | 7.7
930 -- -- 166 4 462 c194 410 720 - | 4.8 -- | 2,000 2.72 5,020 600 441 63 8.2 3,130 | 8.6
1,392 -- -- 260 64 716 €230 616 | 1,160 - -- -- | 3,140 4.27 | 11,800 910 721 63 10 4,780 | 8.4
983 10 .00 | 258 82 ss0 | 7.4 204 714 1,350 .3 -- 54 | 3,610 4.91 9,580 980 813 | 65 | 12 5,430 | 7.9
886 -- -- 200 61 516 £180 503 850 - | 2.2 - | 2,470 3.36 5,920 750 602 | 60 B.2 3,770 | 8.5
4 996 - -- 82 16 58 d192 127 75 1.4 -- 497 .68 1,340 270 112 32 1:5 783 | 8.5
. 19-20--==- 4,200 -- - 236 74 738 176 569 | 1,250 -- -- | 3,210 4.37 | 36,400 895 751 | 64 11 4,830 | &.0
Mar. 21-27---- -1 6,39 - -- 143 46 366 alsz 354 600 -- 2.3 -- | 1,720 2.34 29,700 545 420 39 6.8 2,710 | 8.4
Includes the equivalent of &4 parts per millien of carbonate (COa).
Includes the equivalent of 2 parts per million of carbonate (CO3) -

Includes the
Includes the

a
b
¢ Includes the
d
e
f Includes the

equivalent
equivalent
equivalent
equivalent

of 6 parts

per million of carbenate (COz).
of 12 parts per million of carbenate (C0.).
of 8 parts per million of carbonate (COa).
of 10 parts per million of carbonate {(COs).
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RED RIVER BASIN--Continued

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

LOCATION.--Immediately below Denison Dam, 1.7 miles upstream from Sand Creek, 4 miles northwest of Denison, Grayson County, and 3 miles upstream from gaging station near Colbert

Bryan County, Okla.
DRAINAGE AREA.--39,719 square miles above dam, 39,777 square miles above gaging starion, of which 5,936 square miles is probably noncontributing.
RECORDS AVAILABLE.--Chemical analyses: May 1944 to September 1961.

Water temperatures: October 1945 to September 1961.

EXTREMES, 1960-61.--Dissolved solids: Maximum, 1,320 ppm Sept. 1-30; minimum, 1,170 ppm Oct. 1-31.

Hardness: Maximum, 452 ppm Sept. 1-30; minimum, 408 ppm Feb. 1-28.

Specific conductance: Maximum daily, 2,340 micromhos Jan. 11; minimum daily, 1,940 micromhos Oct. 3, 9, 11.

EXTREMES, 1944-61.--Dissolved solids: Maximum, 1,430 ppm Aug. 11-20, Sept. 1-10, 1944; minimum, 464 ppm Oct. 21-31, 1945.

Hardness: Maximum, 522 ppm Aug. 11-20, Sept. 1-10, 1944; minimum, 233 ppm Dec. 21-31, 1945, Jan. 11-20, 1946,

Specific conductance: Maximum daily, 3,520 micromhos Aug. 14, 1944; minimum daily, 656 micromhos Oct. 16, 1945.

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

Chemical analyses, in parts per million, water year October 1960 to September 1961

Records of discharge for gaging station near Colbert, Okla. for water vear October 1960

to September 1961 given in Surface Water Records of Texas, Geological Survey Basic Data Release. No appreciable inflow between dam and gaging station except during periods of heavy local rains.

Dissolved solids Hardness Spocific
M | Cal. | Mag- | 5o | Po | gy | Su | Chle | Flue | Ni. | Bo- (ealeulated) e Per- conduct-
Dete of collection ha | | i | e g | Ll ) B | A |G trate | ron | Parts | Toms Cal- iy ance | pH
rge (8i0;) (Fe} sium sium - Tons % Non- 20 (micro-
(efs) (C2) | (M) | M) | gy [ @CO) | s00 | (e | (F) | moy | (B) 5] L per S | carbon. | dium mhos at
mil- acre- d magne- te 25 ©)
lion foot o sium -
Oct. 1-31, 1960- 12,040 9.4 110 13 263 128 286 410 -~ | 0.4 1,170 1.59 | 38,030 410 1305 58 2,010 | 7.6
3,244 6.6 110 13 275 123 291 428 0.2 .8 1,200 1.63 | 10,510 410 309 50 2,060 | 7.8
4,998 | 10 114 31 273 124 290 425 i3 | s 1,210 1,65 | 16,330 412 310 59 2,080 | 7.7
4,950 9.9 117 33 278 130 304 430 4] o1 1,240 1.69 | 16,600 428 321 59 2,120 | 7.8
2,126 | 11 114 30 274 131 298 415 .5 5 1,210 1.65 | 6,940 408 100 59 2,050 | 7.5
2,697 | 13 118 34 274 135 306 425 | i 1,240 1.69 | 9,030 434 324 56 2,110 | 7.7
6,077 9.4 122 30 281 140 298 435 4 .5 1,250 1.70 | 20,510 628 314 5% 2,150 | 7.5
2,433 9.6 119 35 285 143 310 280 4| 2.2 1,270 1.73 | 8,360 441 324 59 2,170 | 7.4
3,016 | 10 124 13 289 146 304 450 4| 2.8 1,290 1.75 | 10,500 450 326 59 2,160 | 7.5
1]
3,415 | 11 121 13 288 146 296 450 4 .8 1,270 1.73 | 11,710 438 318 59 21700 | 21
2,745 | 10 125 32 292 150 304 452 4] 1.0 1,290 1.75 | 9,560 P 320 59 2,140 | 7.8
3,503 | 11 120 37 300 138 312 470 3 #m 1,320 1.80 | 12810 452 338 59 2,210 | 7.7
Weighted average----- 4,299 9.9 117 33 278 134 297 431 03 s 1,230 1.67 | 14,280 428 318 59 2,100 | --
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SULPHUR RIVER BASIN
3425. SOUTH SULPHUR RIVER NEAR COOPER, TEX.

LOCATION.--At gaging station at bridge on State Highway 154, 0.6 mile downstream from Big Creek, 1.0 mile upstream from Brushy Creek, and 5.7 miles southeast of Cooper,
Delta County.
DRAINAGE AREA.--327 square miles.
RECORDS AVAILABLE.--Chemical analyses: October 1958 to September 1961.
Water temperatures: October 1958 to September 1961.
EXTREMES, 1960-61.--Dissolved solids: Maximum, 1,040 ppm Oct. 27; minimum, 68 ppm June 24-25.
Hardness: Maxioum, 340 ppm Feb. 1-5; minimum, 42 ppm June 24-25.
Specific conductance: Maximum daily, 1,690 micromhes Oct. 27; mimimum daily, 92 micromhos Dec. lL.
Water temperatures: Maximum, 94°F Aug. 2, 6-7; minimum, 40°F Jan. 28.
EXTREMES, 1958-61.--Dissolved solids: Maximum, 1,120 ppm Nov. 1, 1959; minimum, 68 ppm June 24-25, 1961.
Hardness: Maximum, 340 ppm Feb. 1-5, 196l; minimum, 42 ppm June 24-25, 1961.
Specific conductance: Maximum daily, 2,040 micromhos Nov. 1, 1959; minimum daily, 92 micromhos Dec. 11, 1960.
Water temperatures: Maximum, 97°F Aug. 6, 1960; minimum, 40°F Mar. 2, 4, 1960, Jan. 28, 1961.
REMARKS .--Records of specific conductance of daily samples available in district office at Austin, Tex. Records of discharge for water year Dcrober 1960 to September 1961 given in
Surface Water Records of Texas, Geological Survey Basic Data Release.

Chemical analyses, in parts per million, water year October 1960 to September 1961

Dissolved. solids Hardness Specific

zwnu o ea | S+ Mag- | g, Po | Bicar | Sul | Chle- | Fluo | Ni- | Be- (calculated) a8 cacs: Per- Mﬂu conduct-
Date of collection o] [t cum | ™ | dium | '** | bonate | fate ride | ride | wate | ron | Parts | Toms sidnorpe | 22EL | M

2 (Fe) sium sium . (micro-

(cf) (€a) | (g | M) | (xy | ®CO [ S99 | (€D | (F) | (NOJ | (B) per per tion | eat

mil- acre- ratio 25 C

lion foot )
Oct. l-4, 1960--=------| 15.5 | 17 38 3.5 33 130 25 32 0.5 | 2.8 216 | 0.29 355 744
Qct. 5--=-=mm===c-----=i 633 10 - - -- 68 9.8 5.0 - -- - o= - 151 7.0
Oct. B-10--=ss==enn-=msf 117 13 32 2.6 19 116 14 13 e 156 | .21 253 7.4
Oct. 1l-19=-=-mn=--m=- 5.76| 12 46 4.0 27 161 24 22 .5 .8 215 | .29 | 370 | 7.7
Oct. 20-26m-mmmssn= 2.81] 10 53 4.7 95 252 68 56 26 | 1S as3z | .59 690 | 7.5
Ocr. 27-m=mmm-emmmmmmon 5.70 -- -- -- -- 167 -- | 415 -- -- 1,040 | .41 I | 1,690 75
Oct. 28-3l-mncannn -12,185 9.8 23 1.9 13 82 30 | Twis 4| 1.8 109 | .15 | 179 | 7.2
Nov. L=13--m-=smm-----of  23.0 | 10 42 26 148 32 17 3 .8 206 | .28 1.0 352 | 7.4
Nov. 16-30--==-===-cn== 3o 11 48 35 176 36 26 3 .8 a272 |+ .37 raa 428 | 7.1
Dec. l-4, 17-21-------- 2.4 | 12 57 39 187 43 38 @ is 2302 | al 1.3 497 7
Dec. 5-7, 15-16, 30-31-|1,837 9.2 28 12 90 19 9.0 s sl 126 17 | 22 7.0
Dec. B-lbé-emm-mm-==-====| 6,225 8.8 18 6.9 64 9.2 4.0 4 | 1.0 8 | .11 ke R 7.0
Dec. 22-29--==========s|  30.1 12 87 284 56 4l i3] .5 auoB | .35 1.2 | 663 7.5

| | | i
Jan. 1-14, 1961--------|1,879 9.6 33 L7 115 22 9.5 3 | e is2 | .2y 95 0 28 8 i 7.3
Jan. 15-20=m===mmmmness 52.8 | 12 56 35 222 52 23 i3 2 305 | .81 194 12 28 1.1 | 7.6
Jan. 21-31--=-ce--=meme|  20.0 | 12 104 57 347 84 42 3 2 ak98 | 68 _ 309 24 28 1.4 1.6
Feb, l=3=m-mmmmmmanenns 18:2 | 12 113 75 351 112 61 a5 asgz | .81 | 340 4 32 1.8 | 7.6
Feb. f-ll---===m=======| 1,145 11 12 16 98 28 9.5 & il 28 | 150 | .20 | 3L il 28 | s3 72
Feb. 12-20-nmememnm== 55.3 | 12 72 39 I 223 59 34 & | L 2348 A 47 213 21 38 | ka2 4 7.4
Feb. 21-28 ceememeen| 222 il 55 29 174 46 23 4 -8 2280 | .38 | 162 20 28 1.0 7:2
| i |

Mar, l-17-meeem=smmmco- 29.7 10 86 50 267 5 38 4 .8 a4h2 | .80 260 24 29 1.4 7.8
Mar. 1B=2l--=-=------=-| 600 10 36 19 113 32051 0 12 4 | B.B 172 | 23 105 12 28 8l 7.3
Mar. 22-26-=m-s--snamo 57.2 | 12 54 29 180 as 21 4| 1.8 258 | 35 162 14 28 1.0 7.5
Mar. 27-3l-mmeuenn 8.4 25 1 85 15 5.0 4| 1.8 TR s 7 2 25 6 7.1
apr. 1-4, 9-1l=--- 8.8 | 42 21 140 34 14 4| L8 a212 .29 126 11 27 8 339 | 7.8
ape. 598, ladigewssnoec| Alan]l T4 64 33 | 218 47 | 22 4| LB a3l | .42 188 10 | 28 1.0 | 4%0 | 7.7
Apr. 17-30----sesmnsnme- 6.69] 12 80 50 282 87 36 4 .0 ak00 54 266 1 o1& | 1) 14 ﬂ 667 | 7.7

| | i 1
May I-3e-----iasesm--ec| 1820 | 10 | 70 70 270 86 48 4 8 431 4 59 228 5 40 2.0 | 754 | s
Yay 4-13--=-=--=n T ol O 1| | =2 40 176 s0 | 28 4| 3.0 a290 ;.39 153 E] 36 | 1.6 | web 1.6
May 14-23------ 72| 11 _ 86 56 302 67 | 42 4 .8 a436 m .59 256 8 320 | aigss | 703 | 1.5
May 24-3l------ R ) 135 || 40 36 140 41 22 6| 4.8 2260 .33 116 2 40 | 1.5 3L | 7.0
June 1-6- Soseen 1.03| 12 | &7 33 169 39 21 .6 .8 2254 .35 139 0 36 1.2 399 | 7.3
Juge F-B8=mm--m-m----me-i 436 18 ﬁ 33 20 109 22 13 J1 50 168 .23 93 - B 32 9 263 | 7.4
Tige 9el0--~scsimaamsas| Q0L | 17 10 52 9.6 4.5 &l 3id 89 12 49 0 32 .6 143 | 6.8

a Residue on evaporation at 180°C.
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SABINE RIVER BASIN
220. SABINE RIVER NEAR TATUM, TEX.

LOCATION.--At gaging station at bridge on State Highway 43, 5 miles upstream from Potter Creek, 5.2 miles northeast of Tatum, Rusk County, 7 miles downstream from Cherokee Bayou,
and at mile 339.
DRAINAGE AREA.--3,493 square miles (revised).
RECORDS AVAILABLE.--Chemical analyses: February 1952 to September 1961.
Water temperatures: February 1952 to September 1961.
EXTREMES, 1960-61.--Dissolved solids: Maximum, 334 ppm Oct. 21-31, Sept. 1-12; winimum, 88 ppm Dec. 8-25.
Hardness: Maximum, 76 ppm June 1-10; minimum, 26 ppm Dec. 8-25.
Specific conductance: Maximum daily, 764 micromhos June 6; minimum daily, 141 micromhos Dec. 12.
Water temperatures: Maximum, B9°F Aug. 10-12; minimum, 42°F Jan. 26, 28-29.
EXTREMES, 1952-61.--Dissolved solids: Maximum, 936 ppm Aug. 21-31, 1956; minimum, 74 ppm Apr. 24-30, 19537.
Hardness: Maximum, 121 ppm Oct. 20, 1958; minimum, 22 ppm Apr. 24-30, 1957.
Specific conductance: Maximum daily, 1,850 micromhos Oect. 25, 1954, Aug. 31, 1956; minimem daily, 98 micromhos Apr. 29, 1957.
Water temperatures: Maximum, 98°F Aug. 13, 1956; minimum, 40°F Jan. 6, 1959, Mar. 1, 1960,
REMARKS .--Records of specific conductance of daily samples available in district office at Austin, Tex. Records of discharge for water year October 1960 to September 1961 given in
Surface Water Records of Texas, Geological Survey Basic Data Release.

Chemical analyses, in parts per million, water year October 1960 to Seprember 1961

Diasolved solids Hardzess Specific

e (ool (O - ot B Po- | Bicar- | Sul- | Chle | Fle- [ Ni- | Bo- (calcylated) S Por- | giog, | comduct-

Date of collection d:':'n oy | (rey | T | siem | | bomate | fate | ride | ride | mate | ron | Parts | Tom | o, Cal | nom | oot | adeerp- | M5

{efs) {Ca) (Mg) {Na) (K) (HCO,) (80.) (Cl) (F) (NO,) (B) per per 22 cium, chvhea: |kt tian ks il

mil- acre- da magne- i ratio 25-C)

lion foot b5 siem

Qct. 1-6, 1960-------- [ 1,308 13 16 5.0 67 48 22 101 —~| 18 250 0.34 883 50 21 71 3.8 W68 7.0
Qce. 7-10-- 720 11 10 3.3 40 30 18 58 sz4| 145 157 .21 305 38 14 70 2.8 267 6.9
Oct. 11-20- - 318 10 16 5.4 70 50 20 108 -- 5 2280 .38 240 62 21 7 3.9 489 6.7
Ocr. 21-31-e- - 441 15 16 5.8 87 40 19 162 -- 8 2334 .45 398 64 31 75 4.7 585 6.6
Nov. 1-16-- P— 751 14 14 6.7 69 28 20 114 -- 8 250 .34 507 54 3 7% 4.1 473 6.5
Nov. 17-20, 24-30-----| 1,153 13 13 6.0 61 24 30 98 -- 8 236 .32 728 57 37 70 3.5 438 5.6
Nov. 21-23--n-nm-nn- ««| 1,323 15 10 4.3 45 2 20 71 - 8 177 .24 632 43 25 9 3.0 327 5.6
16 14 5.6 50 23 29 83 -- 8 209 .28 764 58 39 65 2.9 387 6.1
1.4 6.5 | 2.5 20 12 13 32 -- 8 88 12 | 3,370 26 17 62 1.7 | 163 5.6
13 10 4.3 40 18 2 64 -- 2 164 .22 | 2,960 43 | 28 67 2.7 TS 5.6
15 11 4.3 37 14 28 60 -- 5 163 22 | 1,950 45 | 3t 54 2.4 302 6.3
16 16 6.2 56 16 43 92 -- 8 238 .32 | 2,510 65 52 65 3.0 440 6.5
11 9.2 | 3.4 31 16 2 46 -- i 133 18 | 2,460 37 24 64 2.2 282 6.3
13 11 4.1 36 17 28 56 -- 2 156 21 | 2,640 4 0 64 2.6 | 287 6.3
15 13 6.2 43 13 38 72 = .5 194 26 | 2,010 58 47 62 25 | 3 5.0
12 13 5.0 34 A 1 54 -- 5 162 .22 | 2,100 53 9 56 2.0 288 6.1
12 9.8 | 4.3 27 15 | 25 44 -- -5 130 B | 2,760 42 0 58 1.8 234 6.0
13 12 4.7 33 20 | 29 sz = .5 154 221 | 2,500 49 13 59 2.0 274 6.3
17 14 6.0 45 22 34 7 == .8 202 27 | 1,350 60 a2 62 2.5 367 6.2
11 8.2 | 3.3 27 16 17 43 -- .8 118 .16 | 1,820 34 21 63 2.0 211 6.7
13 12 5.0 36 22 29 56 -- -8 163 22 | 2,590 50 32 60 2.2 283 6.2
8.9 9.5 | 3.5 28 30 20 38 = 32 123 17 | 2,200 38 16’ 62 2.0 215 6.5
13 13 5.4 34 26 29 54 -- .8 162 .22 | 1,820 55 33 57 2.0 105 6.0
14 13 6.2 47 28 29 7% -- 2 2216 .29 615 58 3s 64 2.7 375 6.2
19 13 6.2 50 24 27 86 sz | 1wz 212 .29 579 58 8 65 2.9 401 6.1
19 16 7.5 7 32 36 115 -- .8 279 .38 457 n 45 68 3.7 529 6.1
18 15 6.6 77 33 27 125 -] 1.2 2310 .42 44 65 38 72 4.2 547 6.1
June 466 15 18 7.6 82 32 39 133 s« 1.0 312 .42 393 76 50 70 6.1 600 6.2
June 419 16 15 6.6 77 35 26 124 w | or2 283 .38 120 64 15 72 4.2 542 6.5
June 2,885 11 8.2 43 46 13 17 7% =1 i3 167 .23 | 1,300 34 23 75 3.4 327 6.1
June 3,915 12 7.8 | 3.1 27 16 17 42 -- s 117 .16 | 1,240 2 19 64 2.1 215 6.4
June 3,020 12 12 4.7 62 20 29 97 -- 8 228 31 | 1,860 49 33 73 19 433 6.4
July 3,915 9.9 9.2 | 3.6 29 30 18 41 -- .2 126 Sz -|rizas0 38 13 63 2.0 226 6.4
July 1,317 15 9.8 | 4.1 41 29 15 64 -- 8 164 .22 583 4l 18 68 2.8 297 6.3
July 2,590 7.8 6.8 | 2.7 28 23 11 4l -- 2 108 .15 755 28 9 68 P) 198 5.9
July 1,046, 16 10 4.0 47 28 16 73 -] 1.0 181 .25 511 41 18 71 3.2 330 5.8
Aug. 389 16 14 5.2 66 40 20 104 . 2 2269 .31 283 56 24 72 3.8 461 6.3
Aug. 351 18 12 4.6 60 35 18 93 - .8 a245 .33 232 49 20 73 3.7 414 6.2
176 17 1% 5.6 93 38 18 148 0.3 .8 2334 .45 159 58 27 78 5.3 599 6.2
701 16 - -- 63 3s 16 91 4] 1. -- -- -- 38 9 78 4 404 6.9
1,591 14 8.5 | 3.6 45 19 14 72 2| R 168 .23 722 36 20 73 3.3 313 6.0
o 397 18 16 5.9 86 26 25 140 -2 .8 4330 .45 354 59 38 76 4.9 574 5.3
Weighted average---- | 3,104 11 10 4.0 13 19 23 53 | o 146 0.20 | 1,220 41 26 64 2.3 266 --

a2 Residue on evaporation at 1BO°C.
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SABINE RIVER BASIN--Continued
305. SABINE RIVER NEAR RULIFF, TEX.

LOCATION.--At gaging station at bridge on State Highway 12, 2.4 miles north of Ruliff, Newton County, 4.2 miles upstream from The Kansas City Southern Railway Co. bridge, 4.5 miles
downstream from Cypress Creek, and at mile 40.
DRAINAGE AREA.--9,329 square miles (revised).
RECORDS AVAILABLE,--Chemical analyses: October 1945 to September 1946, October 1947 to September 1961.
Water temperatures: October 1947 to September 1961.
EXTREMES, 1960-61.--Dissolved sclids: Maximum, 216 ppm Oct. 2-3, 5; minimum, 40 ppm Sept. 15-18.
Hardness: Maximum, 46 ppm June 1-15; minimum, 10 ppm Sept. 15-18.
Specific conductance: Maximum daily, 423 micromhos Oct. 3; minimum daily, 54 micromhos Sept. 17.
Water temperatures Maximum, 86°F Aug. 22, Sept. 7-8; minimum, 41°F Jan. 26, Feb. 1.
EXTREMES, 1945-46, 1947-61.--Dissolved solids: Maximum, 411 ppm Dec. 26-27, 1948; minimum, 32 ppm Sept. 23-26, 28-30, 1958.
Hardness: Maximum, 65 ppm Dec. 21-22, 1954; minimum, B ppm May 20-24, 1953.
Specific conductance: Maximum daily, 774 micromhos Dec. 26, 1948; minimum daily, 33 micromhos May 22, 1953.
Water temperatures (1947-61): Maximum, 95°F Aug. 12, 1953; minimum, 34°F Jan. 28, 1948.
REMARKS.--Records of specific conductance of daily samples available in district office at Austin, Tex. Records of discharge for water year October 1960 to Scptember 1961 given in
Surface Water Records of Texas, Geological Survey Basic Data Release.

Chemical analyses, in parts per million, water year October 1%60 to September 1961

Dissolved solids Hardneas i Specific

Masn . how | SO Mag- | g, Po- | Bicar- | Sul- | Chle- | Fluo- | Ni- | Be- (calculated) zrCace: Per- | i | comduct-
Date of collection nr.w.rn Sikcs cum | ® | diwm | ™ | bomate | fate ride | ride | trate | ron | Parts | Toms Cal- et | adsorp. | 27 | pH

e (Si0:) | (Fe) e sium sium Tons 3 Non- so- o (micro-

(efs) (Ca) (Mg) (Na) (K) (HCO,) (s0, (cn (F) (NO,) | (B) per per per chim, carbon- | diem n mbios ab

‘mil. acre. i magne- ate ratio 25° C)

lion foot ¥y sium

Occ. 1, &, 6-10, 1960- | 2,671 | 8.8 7.0 2.9 36 26 12 56 0.5 134 0.18 966 30 10 73 2.9 204 | 6.8
Oct. 2-3, 5- 2,540 | 12 10 3.9 63 35 16 94 i 2 216 .20 1,480 a1 12 77 4.3 w2 6.8
Oct. 11-20-- 1.761 | 12 8.0| 2.8 38 21 15 58 .5 144 .20 685 32 14 73 2.9 257 | 6.6
Oct. 21-29---momonm- 1,640 | 12 7.8| 2.5 36 23 12 56 = .8 136 .18 602 a0 11 2 2.9 44 | 6.5
[P I - 3,175 | 13 6.0 2.1 25 21 10 35 = 8 102 14 874 24 & 70 500 162 | 6.7
¥ou. L-Bommmmmmmmecme= | 3,803 | 7.4 52100 5.0 22 17 8.8 | 32 .- .8 86 12 883 22 5 69 2.0 158 | 6.2
Nov. F-ll--=-=--===-== | 2,090 | 13 9.5| 3.4 45 30 14 68 - .8 169 .23 954 38 13 72 3.2 310 | 6.6
Nov. 12-19-=----==c--= | 3,709 | 10 6.8| 2.9 3 17 14 50 E .8 126 17 1,260 29 15 7 2.7 230 | 6.4
Nov. 20-30-----n- 7,562 | 10 5.5 2.6 2 15 13 33 .8 s .13 1,920 26 12 67 2.0 168 | 6.4
TR I 5,635 | 14 8.5 4.0 29 18 20 46 - .5 131 .18 1,920 38 22 63 2.0 233 | 6.3
Deci: Llessmnnnsans 9,950 -- il == 12 - | 28 - - - - -- 26 16 A -- 151 | 5.0
Dec. 12-20-cwnes 19,860 | 9.1 45| 28 1 9 12 18 - .5 62 .08 3,320 22 14 53 1.0 102 | 5.8
Dec. 21-31-n- -—-| 25,300 | 8.3 5.8 2.5 13 14 9.2 | 22 o .5 68 .09 4,640 25 16 52 il 122 | 5.9
Jan. 1-8, 1961-------- | 33,590 | 12 6.0 2.3 = 15 - o= 0.2 .8 - . - 2 12 =2 o 125 | 6.2
Jan. 9-11------ - | 47,070 | 54 9.5| 2.4 21 1.9 53 9.2 | 18 3| a2 144 .20 | 18,300 34 0 56 1.6 168 | 7.4
Jan. 12-17------—=--== | 44,670 | &1 7.0| 2.1 13 2.0 36 8.8 | 12 2 5 105 a4 | 12,660 26 0 50 3.1 18 | 6.9
Jan. 1B-24emmeemncmne | 34,170 | 31 7:2 | 2 16 2.3 28 14 19 3 o5 107 .15 9,670 28 5 53 1.3 145 | 6.7
Jan. 25-31-=----ceece- | 26,500 | 38 9.0| 2.8 19 2.3 36 15 22 3 .5 127 <17 9,000 34 4 53 1.4 172 | 6.8
Feb. 1-10----- 19,730 | 11 6.5 2.5 20 14 17 29 - 2 93 .13 4,950 26 15 62 1.7 166 | 6.2
Feb. 11-17---- | 15,310 | 12 7.8 | 2.9 25 15 22 35 v i 112 .15 4,630 32 19 &3 1.9 196 | 6.2
Feb. 1Beemcececcesaana | 19 500 e i i 5 11 o | 28 .- i = “e . 23 14 - - 138 | 6.4
Eeb. LOsPBessiossaces | 28.970 | 'Bi7 62| 1.8 12 12 11 15 - .2 59 .08 4,650 17 7 60 1.3 99 | 6.0
Mz, Loh e (9 S [ 6.0 2.5 14 14 16 21 5 76 .10 4,450 26 14 54 142 127 | 5.8
Mar. 6-18------ 15,990 | 14 g.2| 3.6 20 20 19 10 - & 106 14 4,580 6 19 55 1.4 186 | 6.4
Mar. 19-20, 27-31- 21,230 | 9.7 5.8 2.3 13 15 12 19 .8 70 .10 4,010 24 12 54 12 122 | 6.5
Mar. 2%e2Bes-wscecnnes | 285200 | 8.3 40| 1.7 8.6 1.4 12 B.6 | 13 -- 8 52 .07 4,000 17 7 49 .9 85 | 5.8
Apr. I-3-----==c---meo | 22,100 | 5.8 LH | B 20 20 14 2 -- .5 82 11 4,890 23 6 65 1.8 11 | 6.4
ADr. beGommomeamoee 24,080 | 9.2 42| 2.3 14 18 1 17 - 8 68 .09 4,420 20 5 61 1.4 116 | 5.8
Apr. 10-13------z---=s | 23,680 | 7.5 5.0 3.1 17 21 14 22 - - 78 11 5,050 25 8 50 1.5 139 | 7.1
Apr: (619 mcammenauns | 207330 |00 £b | 2y 20 22 14 24 = .5 89 12 4,890 24 6 63 1.8 148 | 5.8
APr. 20-30---=- --| 8,915 |13 7.8| 3.9 28 28 19 37 -- .5 123 17 2,960 36 12 63 2.0 21 | 5.8
May 1e10ws-seemmmmmeun | 4,562 | 16 5.2 | 3.7 27 31 17 38 2 .2 126 .17 1,550 38 12 61 1.9 215 | 6.5
May 11-20=--=== 3,350 |17 10 4.3 32 1 17 48 2 .2 146 .20 1,320 4 16 62 2.1 256 | 6.4
May 21-3l-ssesmeeseees | 2,385 |16 10 4.1 34 38 16 47 3 &% 147 .20 931 42 1 63 28 252 | 6.6




NECHES RIVER BASIN
325. NECHES RIVER NEAR ALTO, TEX.

LOCATION.--At gaging station at bridge on State Highway 21, 600 feet downstream from Bowles Creek, 7% miles southwest of Alto, Cherokee County, and at mile 274.
DRAINAGE AREA.--1,945 square miles (revised).
RECORDS AVAILABLE.--Chemical analyses: October 195% to September 1961.
Water temperatures: October 1959 to September 1961.
EXTREMES, 1960-61.--Dissolved solids: Maximum, 304 ppm Oct. 2; minimum, 42 ppm June 19-20.
Hardness: Maximum, 61 ppm Oct. 2; minimum, 14 ppm June 1§-20.
Specific conductance: Maximum daily, 508 micromhos Oct. 2; minimum daily, 56 micromhos June 20.
Water temperatures: Maximum, 85°F Aug. minimum, 41°F Jan. 28-29.
EXTREMES, 1959-61.--Dissolved solids: Maximum, 304 ppm Oct. 2, 1960; minimum, 42 ppm June 19-20, 1961.
Hardness: Maximm, 61 ppm Oct. 2, 1960; minimum, 14 ppm June 19-20, 1961.
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Specific conductance: Maximum daily, 508 micremhos Oct. 2, 1960; minimum daily, 56 micromhos June 20, 1961. 2
Water temperatures: Maximum, 87°F Aug. 5, 1960; minimum, 41°F Jan. 28-29, 1961. Specific
REMARKS.--Records of specific conductance of daily samples available in district office at Austin, Tex. Records of discharge for water year October 1960 to September 1961 given in cenduct-
Surface Water Records of Texas, Geolopgical Survey Basic Data Release. ance
{micro-
Chemical analyses, in parts per million, water year October 1960 tc September 1961 mhos at
Dissolved solids Hardneas - Specific e
M | ron | C* So- Po- | Biear- | Sul- | Chle- | Flue-| Ni- | Bo fcalculated) s CaCO, Per | g | conduct- =
Date of collection nmo.ﬂ cium dium | 2% | bonate ride | ride | wate | von | Parts | Tons Cal- et | adsorp. | 27 | pH 115
charge 2) (Fe) sium Tons = Non- 20~ B (micro- 150
(cf2) (ca) (No) | () | mcow) @) | (F) | moy | (B) | per B per | U™ | corbon. | dium | P2 | mhosat
mil- acre- d magne- i ratio 25' C) 175
lion foot Gid sium www
Oct. i, 3-5, 1960------ 274 23 4.4 34 26 25 49 Cc.1 1.0 160 0.22 a3 22 ! e3 23 266 Zad
Occ. 2 234 - - - - 25 .- 122 [ - 304 .61 I3 20 . e 508 7.0 158
Oct. & 409 16 8.0 3.9 22 17 24 31 B 114 .16 36 22 57 1.6 191 | 6.5 192
Oct. 21- == 579 18 8.5 4.2 31 21 20 48 1.0 141 .19 38 | 1 ok 2.2 210 6.4 188
Nov. 1-6, 25-30-------- 996 21 ! 9.8 £.3 32 22 23 49 Fe ales .22 L2 L i 62 2.1 | 24 6.1 201
Nov. 7-20=---ssscocerann 572 20 i 9.0 |~ 4.3 24 23 20 37 1.0 i 126 W17 4t i i 57 1.6 210 6.4 95
Nov. 21-24-- ] 2,685 13 | 5.2 3.2 13 & 14 19 -8 LA .10 26 1 5 | 52 1.1 120 BT | 59
1 | i i I i ! 158
Dec. l=-5--r--m--m=- 926 21 11 4.9 27 23 27 42 .1 -5 144 .20 ! 1) 2 : 55 1.7 | 242 |6 T
Dec. §-B-mmmmmmnmnn 2,663 | 18 7.5 | 3.3 16 16 19 24 2! .8 97 13 32 19| 53 1 1.2 148 | 6.4 e
Dee. §-17--------------1 11,020 9.6 6.2 2.0 12 10 12 16 o § -5 61 .08 3 19 ' 10 1 57 12 102 62
Dec. 18-23-- S 7,288 10 5.0 3.l 10 10 16 16 .1 .2 65 .09 i 25 i 7 a7 94 113 r 6.0
Dec. 24-31----=--=-----| 3,094 17 7.8 3.5 17 15 22 25 A .2 100 .14 H &. | 22 52 1.3 | 168 6 1
Jan. 1-7, 10, 1961----- 2,904 20 9.5 4.9 19 16 26 32 b ] .2 al32 .18 | L \ 31 49 1.2 § 199 i 6.2
Jan. Be9-esvoncmronannn 6,450 12 4.3 3.2 2 I3 156 15 2 2 63 | .09 24 13 s1 | 3 1 Sl ) ) | 6.4
Jan. 11-20-===s=nnmomans 8,507 12 6.5 2.9 14 12 18 20 2 .2 80 211 28 18 51 _ 1.2 ; 127 6.1
Jan. 21-3l-m=s=--=-=--= | 5,075 13 7.0 | 3.8 14 14 20 22 ) .2 87 .12 11,190 33 22 S 6.0
Feb. 1-10-==-v-mococnes 3,564 15 8.2 3.9 18 17 25 25 .1 .8 104 .14 1,000 I 36 : 23 | 52 1.3 | 17} 7.0
Feb. 11-2l-m=me-cmoooon | 3,527 13 10 4.1 20 18 29 28 d a5 114 .16 {1,090 B ey 51 143 191 6.5
Feb. 22-28--mccmoooanen 6,387 8.4 8.0 3.5 18 18 21 26 Bl -2 94 13 1,620 34 £ 20 53 3 e 151 6.3
Mar. 1-10------ = 4,237 13 9.0 3.9 18 22 22 25 2 -8 103 14 1,180 i 38 1 20 50 1.3 168 6.6
Mar. 11-20--- ————— 2,724 14 10 4.6 18 26 22 27 .2 1.0 110 .15 809 : 4i 23 48 1.2 181 6.7
Mar. 21-27-- —-m-- | 4,986 13 8.0 | 3.6 16 22 16 24 2 .8 93 13 | 1,250 3% ¢ 17 . S0 1.2 156 6.6
Mar. 28-3l-------=-----| B,550 5.7 6.5 | 2.8 12 19 14 16 .2 .8 71 .10 | 1,640 28 12 | a9 1.0 118 6.5
Apr. 1-11- ————— 4,247 14 9.0 4.2 15 24 18 24 -- ] 97 .13 1,110 40 20 45 | 1.0 164 6.5
Apr. 12-13--------moemn 3,045 18 8.0 5.0 13 26 18 20 -- .8 96 .13 789 40 19 4l 9 1 136 6.7
Apr. lb4-2b-ccmcemmmaman 1,834 16 9.2 5.0 19 m 28 19 23 - .5 112 Y 555 i 44 21 48 1.2 | 193 I 6.1
Apr. 25-30 S 1,065 18 11 5.3 19 I} 31 18 32 - .8 119 .1e 352 49 24 45 1.2 | 206 | 6.6
May 1-15-sssccommmonann 827 22 9.5 4.6 21 32 16 31 2 1.2 122 .17 272 43 16 52 1.4 | 198 ' 6.8
May 16-31--======coce-- 451 21 9.2 3.5 25 34 15 33 <2 1.2 125 .17 152 i 37 10 58 1.8 | 204 6.7
June 1-15- i 286 21 9.2 3.3 28 33 15 38 2 L2 alds .20 112 | 36 | 9 63 2.0 208 6.4
June 16-18-----mommmum- 1,055 16 6.8 2.7 19 b ] 15 27 o2 .8 96 .13 28 12 60 1.6 153 6.3
June 4,400 6.4 3.0 | 1.6 | 6.4 | 2.0 11 8.6 7.8 .2 &5 42 .06 16 5 45 3 62 6.2
June 4,296 1z 5.5 2.6 15 15 13 ) =2 =5 7 .10 24 _ 12 57 1.3 117 5.9
June 2,298 19 9.2 3.9 22 20 22 33 2 - 120 .16 39 i 23 53 1.5 189 6.6
July 1,097 20 9.8 3.6 23 26 20 33 .2 1.0 124 .17 39 i 18 56 1.6 | 194 6.1
July 501 22 10 4.1 25 34 15 36 -2 2.2 132 .18 4 \ 14 57 1.7 _ 203 6.5
i 1
Aug. l=10sccmmeocnmacan 254 24 10 4.0 29 38 12 42 a2 1.0 141 .19 4l i 10 60 2.0 234 6.8
Aug. 11-20-------"m-ou 204 22 9.0 3.8 28 3s 11 38 .2 1:5 132 .18 38 s 61 2.0 227 6.5
Aug. 21-3l----c-sssenn- 200 21 9.2 3.9 32 38 14 43 o 1.2 la4 .20 39 ' 8 64 2.2 242 6.8
Sept. 1-1l---cmvo-enonon 174 19 10 3.B 31 38 17 41 2 1.0 alsl .21 41 i g 62 i | 231 6.5
Sept. 12-lb-e-ecomeommn 568 15 9.0 2.3 17 35 10 21 +2 -8 92 .13 41 | 3z 3 4 Pl 136 o d
Sept. 15-18-=---ce-o--- 725 17 Bg.0 3.4 39 32 17 53 22 3 154 =21 301 34 i & 72 2.9 249 5.6
Sept. 19-30---==-=ecaua 303 19 9.5 3.6 31 45 16 36 & -5 138 .19 113 38 2 63 2.2 214 6.6
Weighted average----- 2,327 14 7.5 3.5 17 18 19 24 0.2 0.5 94 0.13 591 33 18 53 1.3 153 -

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

ANGELINA RIVER NEAR LUFKIN, TEX.--Continued

Chemical analyses, in parts per millien, water year October 1960 to September 1961--Continued

Dissolved solida Hardness Specif

Moa! e - Cal. | Mag- | go Po- | Bicar. | Sul- | Chlo- | Flue | Ni- | Be (alrolated) 82.CeC0: Per. | g | conduet-
. 3- ilica ron . ne- o tas- . . cent ance H

Date of collection charge | (Si0:) | (Fe) cium | o dium T bonate fate ride ride trate Ton Parts Tons Tons r.;;l- New: i ld.?arp- (i P
(cfa) (Ca) | (mgy | (N8 | (k) | ®COJ | (500 < (F) | Moy | (B) per per v cium, | o | e | Bom Lo =
mil- acre- da magne- s ratio 25° C)
lion foot & sium
June 1-10, 1961 224 16 7.2 6.2 21 3% 15 27 ERC ) 108 0.15 65.31 3% 7 57 1.5 176 7.8
June 11-20----- 404 19 8.5 3.9 18 28 15 22 - | 1.0 99 13 108 | 32 9 5e 1.4 149 6.2
June 2,907 13 6.2 3.5 15 12 21 22 - .0 87 12 683 30 20 s Az 162 6.0
July 2,189 16 s.of 4.3 22 24 16 34 - ) 112 15 062 i 38 1€ 55 1 1.6 185 6.4
July 850 18 g.2| 4.4 23 29 17 33 - 8 118 .16 271 L 3w 15 57 1 1.6 191 6.2
July s71 7 pHIR 18 28 15 23 - 2 98 13 I ] 55 1.4 155 6.4
!
aug. 276 21 8.5| 4.8 26 33 15 38 0.3 .5 130 .18 96.9| 4l 14 58 1.8 222 6.3
Aug. 139 20 13 3. 20 35 13 24 3 8 106 14 39.8 3 5 56 1.5 166 6.3
Sept. 1-12 135 18 7.0| 3.2 23 32 12 31 2 .8 12 .15 41.1 33 o 61 1.7 184 6.9
Sepr. 13-- 656 13 -- -- 20 23 14 2 B .8 -- - -- 24 s 65 1.8 145 6.9
Sept. la-17- 1,490 13 35| 2.0 11 10 15 1L 2 i< 61 08 245 17 4 se 1.2 90 6.1
Sepz. 18-30-- 1,143 16 7.5] 3.9 28 12 20 46 -2 .2 128 17 395 35 25 64 i 2.1 223 6.2
T

Weighted average-- 2,353 14 5:2) 33 12 18 13 17 - | o0 74 .10 470 26 2 50 1.0 116 -
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NECHES RIVER BASIN--Continued
410. NECHES RIVER AT EVADALE, TEX.

LOCATION.--At gaging station at bridge on U. S. Highway 96, 200 feet upstream from Gulf, Colorado & Santa Fe R.li}\nfy Co. bridge at Evadale, Jasper County, 600 feet downstream from Mill Creek,
15 miles upstream from Village Creek and at mile 55.
DRAINAGE AREA.--7,952 square miles (revised).
RECORDS AVAILABLE.--Chemical analyses: October 1947 to September 1961.
Water temperatures: October 1947 to September 1961.
EXTREMES, 1960-61.--Dissolved solids: Maximum, 128 ppm Oct. 1-10; minimum, 46 ppm Jan. 11-20.
Hardness: Maximum, 42 ppm June 1-15; minimum, 14 ppm Jan. 11-20,
Specific conductance: Maximum daily, 264 micromhos Nov. 13; minimum daily, 68 micromhos Jan. 15,
Water temperatures: Minimum, 44°F Jan. 28-31.
EXTREMES, 1947-61.--Dissolved solids: Maximum, 222 ppm Oct. 21-31, 1956; minimum, 35 ppm Sept. 21-22, 24, 1958.
Hardness: Maximum, 70 ppm Nov. 1-10, 1947; minimum, 14 ppm May 3-15, Oct. 27-31, 1957, Sept. 21-22, 24, 1958, Jan. 11-20, 1961.
Specific conductance: Maximum daily, 422 micromhos Jan. 25, 1957; minimum daily, 44 micromhos Sept. 22, 1958,
Water temperatures: Minimum, 37°F Jan. 30-31, 1948, Jan. 31, 1949.
REMARKS .--Records of specific conductance of daily samples available in district office at Austin, Tex. Records of discharge for water year October 1960 to September 1961 given in Surface
Water Records of Texas, Geological Survey Basic Data Release.

Chemical analyses, in parts per million, water year October 1950 to September 1961

Dissclved solids Hardness = Specific

5:';"’ i ; Cal. | Mag- | o Po- | Bicar- | Sul. | Chlo- | Fluo- | Ni- | Bo- (caleulated) = CaCO, Per- | g | conduet.

Date of collection =1..':;¢ t;;:,‘) (:’:’ cium | O | dium ‘_“‘“"m bonate | fate ride vide | trate | ron | Parts | Toms = Cal- . ‘:‘ nd‘.wrp e

(cfs) (Ca) | (mgy | (Na) | () | @meon | oy | ccn (F) | @0y | (B) per Pax per S carbon- | dium [ V" | mhos at

mil- acre- d magne- s ratio 25° C)

lion foot R sium
Oct. 1-10, 1960-- 1,966 | 15 8.8 | 3.8 28 35 18 36 0.2 | 0.8 126 0.17 679 38 9 62 2.0 23 | 6.8
Oct. 1l-18- 2,921 | 14 7.8 | 3.4 27 32 17 34 2 .8 120 .16 946 3¢ 8 64 2.0 06 | 6.6
Oct. 19-30- 2131 | 9.6 7.0 | 3.0 25 2% 15 36 1 8 106 14 610 30 10 L 3.0 | 193 |
Oct. 3,674 | 11 7.2 | 3.0 16 20 14 23 .1 .8 85 .12 843 30 14 53 1.3 | 145 | e.a
Nov. 2,599 | 13 8.0 | 3.7 22 23 18 32 1 5 108 15 758 35 16 58 1.6 | 189 |62
Nov. 6,55 | 12 7.0 | 3.2 15 18 16 22 1 5 85 12 | 1,500 30 16 52 1.2 | 141 le.w
5,866 | 13 6.5 | 2.4 16 17 18 20 3 84 a1 | z.010 26 12 58 | 1.4 Lo |63
22,990 | 12 45 | Gy 12 10 15 14 .2 65 .09 | 4,030 18 10 59| 1.2 100 | 5.8
32,140 | 10 5.0 | 1.8 14 3 15 20 .2 70 10 | 6,070 20 12 61 1.4 122 | 5.7
23,520 | 9.8 40 | 1.6 11 3 13 164 4 58 .08 | 3,680 16 9 60 1.2 % | 5.9
35,650 | 8.7 15 | 1.5 6.7 L.y 9 11 8.5 1 46 .06 | 4,430 14 7 47 .8 15 | 5.9
33,740 ‘ 10 4.5 | 2.0 8.4 2.3 10 15 12 1 5a .08 | 5,370 19 1 46 8 0 9% |59
|

17,470 | 12 6.5 | 2.4 19 12 20 25 2 | [3) 13 | 4,300 26 16 51 1.6 | 154 |6.2
14,380 | 12 72 | B 17 16 21 21 32 89 .12 | 3,460 29 16 55 | 1.4 148 | 6.6
20,830 | 9.6 5.2 | 17 13 14 16 16 2 67 .09 | 3,770 20 g 58 1.3 10 | 6.1
Mar. 19,690 | 11 6.0 | 2.5 14 18 18 16 2 77 .10 | 4,090 28 12 52 | 1.2 125 |82
Mar. 10-16, 18-22 14,980 ‘ 12 B | A 17 22 19 22 2 93 13 | 3,760 3 16 st i 1.3 155 | 6.1
Mar, 17------ 13,400 - . -- - 50 -- 24 < - -- -- 36 0 - | - 220 | 7.0
Mar. 23-31---- | 21,870 | 7 5.8 | 2.4 12 18 14 14 2 I s .09 | 3,860 2 10 51 ‘ 1.1 116 | 6.0
17,320 | 9.0 6.0 | 3.1 19 24 17 21 1 90 12 | 4,210 28 5 60 1.6 | 143 |59
17,680 | 11 5.2 | 2.8 17 22 15 18 1 81 (11 | 3,870 24 6 60 I 1.5 | 130 | 5.9
7,155 | 12 7.2 | 3.5 21 28 18 24 1 100 .14 | 1,930 12 10 59 1.6 | 163 | 6.0
5,314 | 16 8.8 | 4.1 24 36 19 28 a 118 .16 | 1,690 39 11 s7 1 17 | o187 |6
4,023 | 15 8.2 | 4.0 23 0 18 27 i 112 .15 | 1,220 37 11 57 1.6 185 | 6.8
2,176 | 15 8.8 | 4.1 25 34 19 30 1 120 .16 705 38 11 59 157 195 | 6.5
June 1-15-- 1,427 | 16 10 4.0 25 36 18 13 2 .8 125 17 w82 42 12 57 1.7 207 | 6.7
2,691 | 13 9.2 | 3.4 22 30 16 30 2 .8 110 .15 799 37 12 56 1.6 | 182 6.6
3,986 | 14 9.0 | 3.5 2 32 16 32 2 8 116 .16 | 1,250 a7 11 8 | 1.7 | 191 |6.5
7,825 | 13 8.0 | 2.9 19 19 20 26 2 .8 99 .13 | 2,090 32 16 s7 | 1.5 160 | 5.8
July 16-31- 4,072 | 13 8.2 | 2.7 17 22 15 24 2 B 92 3 | 1,010 32 14 sa | 1.3 150 | 5.9
Aug. 1-15-seeens - 1,8 |17 9.0 | 3.2 19 32 14 24 3| 1.0 104 14 500 36 10 56 1.4 163 | 6.8
Aug. 16-31- - 1,566 | 18 9.0 | 3.4 21 37 14 26 3 .8 110 .15 465 36 6 56 1.5 180 | 6.1
sept. 1-13 - 1103 | 19 9.5 | 3.4 23 40 13 28 23 5 117 .16 348 38 4 57 1.6 189 | 6.3
Sept. 14-15 .| s.565 | 15 6.5 | 2.5 19 24 1 25 .3 8 52 .13 | 1,380 26 7 61 1.6 168 | 6.5
Sept. 16-19- -| 12,850 | 13 55 | 2a 17 20 10 22 3 8 81 .11 | 2,810 22 6 63 1.6 133 | 6.1
Sept. 20-30---- 4,456 | 15 6.0 | 2.2 14 21 12 16 .3 8 76 .10 914 24 7 55 1D 112 [ 6.2
Heighted average----- 10,610 | 11 5.8 | 2.4 15 17 16 18 0.2 | 0.4 77 0.10 | 2,160 24 10 57 1.3 126 --
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TRINITY RIVER BASIN--Continued
645. CHAMBERS CREEK NEAR CORSICANA, TEX.

LOCATION.--At gaging station at bridge on State Highway 31, 500 feet upstream from St. Louis Southwestern Railway Lines bridge, 6 miles east of Corsicana, Navarro County, and 17 miles
upstream from Rickland Creek.

DRAINAGE AREA.--971 square miles.

RECORDS AVAILABLE,--Chemical analyses: September 1961.
Water temperatures: September 1961.

REMARKS .--Recozds of specific conductance of daily samples available in district office at Austin, Tex. Reccrds of discharge for water year October 1960 tc September 1961 given in
Surface Water Records of Texas, Geological Survey Basic Data Release.
Chemical analyses, in parts per milliom, September 1961 .
Dissolved solids | Hardness =
5 - < CaCO,
N:l‘.“‘ e ron | S Mag- | 5o :’- Bicar- | Sul- Chlo- | Fluo- | Ni- | Be- (residue at 1607C) 5 + Per- | gium
. lis- ilica . ne- S 3- . . cent
Date of collection charge | (500 | (Fe) c:;.m i dium frai bonate fate ride ride trate ron P.::; Tnnrl o :::.:. o = lci;::p—
(cfa) (C2) | (mg) (Na) (K) {HCO,) {50.) (cn (F) (RO, | (B) F_| pe) e cium, | 4on. | dium .
mils acre- day magne- ate ratio
lion foot sium
Sept. 1-10, 1961~ 0.70 10 64 4.4 39 176 69 32 0.6 0.5 320 l .46 | 0.00 | 178 34 33 1.3 7.3
Sept. l1-18- 88.7 11 62 4.3 39 164 75 29 b 2.8 320 | Lbh : 76.t 172 38 33 1.3 7.2
Sept. 19-30- 9.70 9.4 86 5.5 54 152 161 41 .6 2.8 458 | .62 | 12.0 H 237 112 33 125 7.1
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TRINITY RIVER BASIN--Continued

RICHLAND CREEK NEAR FAIRFIELD, TEX.

LOCATION.--At bridge on State Farm Highway 488, 4 miles upstream from mouth, 4 miles downstream from Chambers Creek and 16 miles north of Fairfield, Freestone County.
RECORDS AVAILABLE,--Chemical analyses:
Water temperatures: April 1956 to September 1961,
EXTREMES, 1960-61.--Dissolved solids:
Hardness: Maximum, 355 ppm Aug. 24-29; minimum, 60 ppm Jan. 19.
Maximum daily, 13,100 micromhos Oct. l; minimum daily, 166 micromhos Jan. 9.
Water temperatures: Maximum, 99°F Aug. 14; minimum, 40°F Jan. 30.
EXTREMES, 1956-61.--Dissolved solids:
Hardness: Maximum, 460 ppm Oct. 1B, 1956; minimum, 60 ppm Jan. 19, 1961.
Maximum daily, 22,000 micromhos Aug. 22, 1956; minimum daily, 157 micromhos Apr. 25, 1957.
Water temperatures: Maximum, 99°F Aug. 14, 1961; minimum, freezing point Jan. 3-4, 1959,
REMARKS ,--Values reported for dissolved solids concentrations less than 1,000 ppm are residues on evaporation and for concentrations more than 1,000 ppm are calculated from determined
constituents unless otherwise noted.

Specific conductance:

Specific conductance:

Chemical analyses, in parts per

April 1956 to September 1961,

Maximum, 7,900 ppm Oct. l; minimum, 102 ppm Jan. 19.

Maximum, 13,500 ppm Aug. 11-31, 1956; minimum, 102 ppm Jan. 19, 1961.

Records of specific conductance of daily samples available in district office at Austin, Tex.

million, water year October 1960 to September 1961

No discharge records available for this starion.

Dissolved solids Hardneas S Specific
l:;.h Silk. Tron Cal. | Mag- So- Po- Bicar- Sul. Chlo- Fluo- Ni- Bo- as CeCO, Per- dium conduet-
Date of collection | charge | ©0) | (Fey | U7 | dium | G | Gy | Bonmte | fate | xide | wide | owte | ron | Parte [ Tom [ g 1T Ca [ T | adiers | R | eH
(cfs) (€a) (Mg) | (Na) (K) (C0s) (80 «n (F} | MOy | (B) L per per ST | carbon- | dium o mhos at
mil- acre- d magne- "y ratio 25° C)
lion foot e sium
- - -- - 404 - 4,460 -- -- 7,900 10.8 254 0 -- -- 13,100 7.6
9.2 39 5.1 268 127 53 382 0.5 2.0 899 1.22 118 14 83 11 1,520 7.7
- -- = - 249 - 1,340 - - - -- 231 27 - - 4,560 7.6
Oct. 20-21 it 9.4 37 3.3 39 118 38 36 .5 1.8 236 .32 106 ) 44 1.6 379 7.6
Qct. 22, 24-26, 29-31,

Nov. l-2------mcmennn 12 &40 3.5 72 122 35 94 b 1.8 344 W47 114 14 58 2.9 573 7.4
Nov. 3-4, b---- 14 63 7.9 370 176 69 550 W4 2.0 1,160 1.58 190 46 8l 12 2,140 7.6
Nov. 7, 10-16 13 64 12 981 248 46 1,480 -6 2.5 2,720 3.70 209 (] 91 30 4,940 7.8

- -- - - 237 - 1,030 - - - -- 22 29 -- E= 3,630 7.6

11 33 6.1 339 151 29 488 5 1.0 a982 1.34 108 0 87 14 1,850 7.6

13 38 4.6 80 120 40 104 b 1.5 360 49 114 16 60 3.3 613 7.5

- -- -- - 190 - 425 -- - =2 - 191 36 - 2= 1,750 7.7

14 8l 11 667 268 61 1,000 6 3.2 1,970 2.68 247 28 85 18 3,530 7.8

11 27 2.4 118 131 b B g 146 3 2.5 407 55 8 0 77 5.8 712 7.5

11 28 2.2 17 91 21 12 o 2.2 allg .19 79 4 32 8 239 7.5

12 4l 3.3 36 13l 34 39 4 3.2 a236 .32 123 16 39 1.4 400 7.6

Jan. 4-5, 7, 1961------ 11 65 4.4 52 170 59 62 .3 4.8 362 W49 180 40 39 1.7 596 7.6
Jan. 8, 9 at 5:30 p.m.,

10-mmmrm e e 12 24 1.7 14 82 14 9.8 -3 1.0 ally .16 67 0 31 .7 200 -2
Jan. 9 at 5:20 p.m.==-- =-- - - -- 147 - 23 -- o i) = 143 23 - -- 395 7.6
Jan. 12, 14 39 2.7 13 115 28 7.5 3 2.2 177 .24 108 14 21 3 276 7.5
Jan. 17-18, 14 50 3. 28 144 41 26 «3 3.0 247 .34 140 22 30 1.0 400 | 7.4
Jan. 19- = = - - 76 -- 8.5 - -- al02 .14 60 0 - == 175 7.2

15 82 5.2 56 216 65 69 .3 6.3 417 .57 226 49 35 1.6 696 7.7
13 68 5.5 66 162 81 79 - 8.2 430 .58 192 59 43 2.1 687 7.9
10 42 2.8 23 134 27 18 - 2.8 al92 .26 116 6 30 .9 332 | 7.3
12 63 3.8 31 173 51 29 - 5.6 300 4l 173 31 28 1.0 473 1.7
= = == e 230 e 78 - —— == - 248 60 -- -- 768 7.8
13 79 6.2 74 191 86 93 b 7.0 473 .64 222 66 42 2.2 84 7.8
12 94 7.6 116 226 108 152 .3 6.7 634 .86 266 81 49 3.1 1,050 7.9
- 12 58 3.7 29 3.6 120 79 33 - -2 a278 .38 160 62 28 1.0 457 6.0
8.1 54 4.6 41 149 49 57 .2 2.8 318 W43 154 32 40 1.6 528 7.5
-- -- -- -- 106 20 9.8 -- -- -- - 92 5 - -- 251 | 7.5
9.5 46 3.5 22 131 41 17 .3 1.5 222 .30 129 22 27 .8 3s1 1.5

a Calculated from determined constituents.




TRINITY RIVER BASIN--Continued
646, RICHLAND CREEK NEAR FAIRFIELD, TEX.--Continued

Chemical analyses, in parts per million, water year Qctober 1960 to September 1961--Continued

-8-17-

Dissalved solids Hardness = Specific

. L fon | Col | Mas | so Po- | Bicar. | Sul. | Chlo- |Flwo- | Ni- | Be- fhDhar: Dok [\ hwe, | epadect:
Date of collection chunge | Tsion | ooy | o | o | g 2o | bonate | fate | ride  |vide | wate | ron [ Parts | Tome [ o Cob | jom | o | adwrp- | 22°% | pH

(cfs) (Ca) (Mg) (Na) (K) (HCO.) (504} (n {F) (NO,) (B) per per per «cium, carbon- | dium tion TR

mil- acre- s magne- Y ratio 25- C)

lien foot i sium
Apr. 1-3, 1961-- 1 60 | 5.3 35 164 52 w2 |05 | 0.2 312 | 0.4 172 37 a1 | 1.2 soo| 7.7
Apc. 4-3, 7-10, 12- 1L 62 | 9.9 36 Lad 36 130 &) a2 513 .70 195 77 2| 30 BsL| 7.6
Apr. 16-22, 26-28-- 5.1 70| 96 189 152 | 118 265 5| 28 791 1.08 214 30 6 | 5.6 1,350 7.6
May 1-6, 8-11, 14-16,

18-20-- 1 6 | 7.8 244 180 94 sgo. | .5 | v 878 | 1.19 1% 49 3| 7 1,560 | 7.6
May 22-25 9.2 7| 12 495 186 | 135 720 | 6| 3.8 1,50 | 2.00 234 83 82 | 14 2.860| 7.8
12 53 | 6.6 220 162 77 3s 5| B 2778 | 1.06 184 51 72 7.1 1,430 7.8
26 2 | 38 a7 113 58 48 .6 .8 301 .4l 120 28 6 | 1.9 42| 7.5
14 st | 3. 119 162 56 isa: | .6 | @i8 k75 .65 143 26 6. | 4.3 8ss| 7.8
e = - = 156 - 1B [V mes || e=2 = = 147 15 = = 876 | 7.7
June 3-7, 9, 16-17 1 s6 | 5.7 210 186 56 289 g | 3.0 751 | 1.02 163 10 %o | 7.2 1,350| 7.5
June 18-21---- 11 a5 | a3 20 106 29 16 5| 28 a169 .23 100 13 30 .5 202| 7.3
June 13 E 29 134 55 25 5| 2.8 263 3% 1644 34 30 | 1.0 23| 7.5
July 15 65 | 5.1 64 165 70 78 & | 2.8 9 54 183 48 2| 21 69| 7.6
Tuly 16 10 | 3.3 17 126 29 9.5 .5 1.5 188 26 113 10 24 ) 201 7.5
July 16 52 | 4.3 51 140 st 63 5| L 333 45 147 2 a | 19 536 | 7.6
Jaly == 86 | 5.4 Ex 185 65 LTl ) g 22 i 192 39 = — 8s1| 7.5
July 10 88 | 9.1 a4k 238 | 103 552 ERIR 1,420 | 1.93 257 62 79 | 12 2,530 7.7
Aug- 1 | 13 884 226 g0 | 1,340 | 6| 1.0 2,530 | 3.46 268 &3 89 | 24 4,570 8.0
i 10 s0 | 5.6 251 157 s0 362 sl s 831 | 1.13 148 20 79 | 9.0 1,500 7.8
Aug. 7.2 722 | 81 220 215 7 620 | 6| 18 1,310 | 1.78 213 37 8L | 13 2.430| 7.8
Aug- 5.5 1l | 19 1,630 340 ot | egseo |o@| - 4510 | 6.13 355 76 a | 38 7.960| 7.7
Sept. 6.5 9% | 17 1,580 314 ss | 2,830 | B | e 4,360 | 5.90 310 52 %2 | 39 7,690 | 7.8
Sept. 12-14, 16-2L 14 58 | s.8 165 162 77 220 | 1| 3.5 641 .87 168 36 6 | 5.5 1,090| 7.9
Sept. 22-- 12 68 | 6.7 281 195 90 390 | .8 | 3.5 a%ts | 1.28 197 37 76 | 87 1.760| 8.0
Sept. 23-30- 8.1 8 | 12 837 254 72 | veev |7 | 1.5 2,390 | 3.25 244 36 88 | 23 ¢,350| 7.9

a Calculated from determined constituents.
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TRINITY RIVER BASIN--Continued
665. TRINITY RIVER AT ROMAYOR, TEX.

LOCATION.--At gaging station at bridge on State Highway 105, 1.9 miles south of Romayor, Libercy County, 2.0 miles downstream from Gulf, Colorade & Santa Fe Railway Co. bridge, and at mile 94.
DRAINAGE AREA.--17,192 square miles.
RECORDS AVAILABLE,--Chemical analyses: October 1945 to November 1949, February 1950 to September 1951, April 1953 to September 1961.
Water temperatures: February 1950 to September 1951, April 1953 to January 1959, March to September 1961,
EXTREMES, 1960-61.--Dissolved solids: Maximum, 665 ppm Sept. 1-11; minimum, 83 ppm Nov. 24-26.
Hardness: Maximum, 184 ppm Sept. 1-11; minimum, 38 ppm Nov. 24-26.
Specific conductance: Maximum daily, 1,410 microwhos Sept. 22; minimum daily, 134 micromhos Jan. 15.
Water temperatures: Maximum, 89°F Aug. 3, 12, 18-19.
EXTREMES, 1945-50, 1953-61.--Dissolved solids: Maximum, 1,900 ppm Nov. 7, 1853; 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): 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. Records of discharge for water year October 1960 to September 1961 glven in
Surface Water Records of Texas, Geological Survey Basic Data Release.

Chemical analyses, in parts per million, water year October 1960 to September 1961

Dissolved solids Hardness So Specific
N::.“ s fron Cal- | Mag So- Po- Bicar- Sul- Chlo- | Fluo- | Ni- Bo- (calculated) as CaCO, Per- dium | comduct-
Date of collection ‘__h::_;e (S’l;‘:} (Fe) cium :?:-m dium :::;n bonate fate ride ride | trate | ron Parts Tons Toms Cal- Nom- E::: ld;crp— ‘::::“.
(cfa) (Ca) | Mgy | (N0) | (k) | ®HCO) | (00 | (cn (F) | oy | (B) per par per um, | carbons | @om | 2 | mhos at
mil- acre- magne- ratio 5 C)
lion foot day sium nte =
Qce. 1-2, 1960===== - 725 10 52 7.0 129 182 57 162 1.8 508 0.69 994 158 10 64 4.5 912 8.0
Qct, 3=lf=v=ce-a - 692 15 30 4.9 a2 102 46 97 5.6 330 45 617 95 12 65 A 595 7.3
17-28--r==- 2,608 11 32 4.6 79 98 40 103 4.8 az2 LAk 2,270 99 18 63 305 559 7.3
12,530 12 21 2.5 22 68 11 30 LS 133 .18 4,500 | 63 8 &3 Ei2 238 Tl
59,913 8.8 13 2.6 13 42 12 17 1.2 89 .12 2,380 | 43 & 40 W9 158 6.7
2,241 16 30 4.2 54 94 28 73 1.8 253 .34 1,530 | 92 16 56 2.4 458 7.2
3,405 11 22 2.6 33 61 23 a4 1.8 167 .23 1,540 66 16 52 1.8 300 6.8
20,330 12 16 2.2 21 48 16 27 .8 119 .16 6,530 49 10 4B 1.3 206 6.7
27,770 9.4 12 2.1 13 39 12 15 .8 83 .11 6,220 38 6 &2 9| 143 6.7
7,675 16 23 4.0 46 72 29 60 1.8 215 229 4,460 74 15 58 2.3 | 39 6.9
2,890 16 30 4.3 45 86 35 58 2,0 232 .32 1,810 92 22 51 2.0 | 410 6.9
9,080 13 21 2.7 24 50 28 32 1.8 148 .20 3,630 64 22 45 1.3 253 6.8
36,290 8.8 20 2.4 14 62 15 16 1.5 108 «15 10,580 60 9 33 .8 192 6.9
21,730 12 32 3.3 25 88 30 3l 1.8 178 W24 10,440 94 22 37 1.1 309 7.0
Jan, 1-7, 1961l==ccecna-n v 12,930 13 30 3.2 28 80 31 35 1.8 181 .25 6,320 88 22 41 1.3 319 7.0
Jan. B-16~- 40,720 8.6 16 1.6 12 46 15 13 5 90 .12 9,890 46 9 35 .8 158 6.5
- 17-23. 41,600 1n 31 2.6 16 a3 25 14 .8 146 .20 16,400 88 12 28 a2 254 7.0
22,520 12 36 3.6 30 99 38 35 1.5 205 .28 12,460 105 24 39 1.3 359 7.0
9,678 14 46 5.0 37 118 51 46 3.0 az72 .37 7,110 136 39 38 1.4 456 78
21,940 | 12 33 3.0 26 90 34 28 2.8 183 25 10,840 95 21 37 1.2 315 7.1
35,850 9.6 18 1.4 13 50 15 15 1.2 98 .13 9,490 51 10 35 .8 166 6.9
29,170 -- - -- - 98 - 26 - -- - - 98 18 - - 301 7.1
13,840 15 40 4.2 36 121 41 36 2.8 235 .32 8,780 118 18 40 1.4 374 6.8
5,748 16 52 6.2 50 133 59 65 2.8 a3ll 45 5,140 155 46 41 1.7 555 6.9
14,700 12 39 b4.b 33 97 45 42 2.8 226 .31 8,970 116 36 39 T 404 6.8
12,850 17 Ld 4.6 40 138 41 41 2.5 258 .35 8,950 129 16 40 ] 413 6.9
4,429 17 53 6.0 52 142 53 68 2.8 a3s2 LT 4,090 156 &0 42 1.8 560 7.1
2,633 19 60 6.2 58 168 56 3 2.5 a3go .32 2,700 175 38 42 1.9 619 72
2,233 15 61 7.3 74 168 64 98 L.5 a428 +58 2,580 182 44 47 2.4 710 7
1,705 11 58 il 81 165 62 106 1.8 abl26 .58 1,960 174 40 50 2.7 730 .
1,605 21 60 6.3 106 164 63 144 3.0 a501 .68 2,170 17¢e 41 57 3.5 847 7.6
June 14-21- 4,018 | 20 41 4.l 70 120 4dy 90 1.8 alab A7 3,750 120 22 56 2.8 571 7.7
June 22-130- 16,900 16 a5 2.7 31 100 27 38 2.2 a219 .30 9,990 98 16 40 1.4 342 Tl

a Residue on evaporation at 180°C,
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TRINITY RIVER BASIN--Continued
665. TRINITY RIVER AT ROMAYOR, TEX.--Continued

Chemical analyses, in parts per million, water year October 1960 to September 1961--Continued

Dissolved solids Hardneas = Specific
Mean Cal. | Maz- | s Po- | Bicar- | Sul. | Chlo- | Fluo- | Nio | Be- (caleulated) i Per | g | comduct-
o di Silica Iron it ne- & tas- boiiy £ id 3d T cent ance
Date of collection charge (S0, | (Fe) i ium. SIS nate ate ride ride trate ron Parts ‘ons. Tons I::-l- Non- - -dfm-p- P
(cfs) (Ca) | Mgy | (No) | (xy | BCO: [ (50 () (F) | moy | (B) per per per chomy oo | dium | 0 | mbosat
mil- acre- d: magne- e ratio 25 C)

lion foot ¥ sium *
July 1-14, 1961 10,040 | 15 38 3.4 30 111 10 35 3.0 2223 0.30 | 6,050 109 18 37 1% 47
July 15-26 - 3,389 |14 40 4.2 43 110 38 56 2.8 a267 36 | 2,430 118 28 44 19 431
July 27-31 - 2,08 | 7.5 52 5.6 74 145 53 98 1.0 a384 .52 | 2,110 152 34 51 2.6 645
Aug. 1-5- - 1,496 |15 57 5.9 128 169 59 172 3.0 a4l .74 | 2,190 166 28 63 4.3 925
Aug. 6-12- 1,223 | 13 40 4.3 60 130 37 72 1.5 2306 .42 | 1,010 118 11 53 2.4 513
Aug. 13-3lecmammmnmans 930 | 12 56 6.2 104 178 55 132 {5 a476 .65 | 1,200 165 19 58 3.5 BO9
Sept. l-lle--==mememmm 809 | 15 62 7.2 168 188 59 235 3.2 a665 .50 | 1,450 184 30 67 5.4 1,150
Sept. 12, 23-30------- | 2,709 |19 43 5.5 70 133 54 80 5.0 2363 .49 | 2,660 130 21 56 2.7 588
21,840 | 11 16 1.2 23 52 15 25 1.0 118 .16 | 6,960 45 2 52 1.5 201
5,917 | 13 23 3.0 58 64 27 80 2.2 237 32 | 3,790 70 18 64 3.0 426
3,580 | 18 42 6.4 186 111 48 276 6.1 661 .90 | 6,390 132 40 5 7.0 1,160
Weighted average---- | 10,440 | 12 30 3.2 28 87 29 3 1.8 185 0.25 | 5,210 88 16 42 1.3 315

a Residue on evaporation at 180°C.
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TRINITY RIVER BASIN--Continued

TRINITY RIVER NEAR MOSS BLUFF, TEX.

LOCATION.--At Devers Pumping Plant Number One, one mile west of Moss Bluff, Liberty County.

RECORDS AVAILABLE .--Chemical analyses:

EXTREMES, 1960-61.--Dissolved solid
Maximum, 186 ppm Aug. 5-7; minimum, 44 ppm Sept.
Maximum daily, 1,280 micromhos Aug. 13; minimum daily, 146 micromhos Jan. 12.

Hardness:
Specific conductance:

EXTREMES, 1949-61.--Dissolved solids:

Hardness: Maximum, 760
Specific conductance:

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

Short periods during summers of 1946 to 1949, daily records October 1949 to September 1961.
3-9; minimum, 86 ppm Jan. 24,

Maximum, 528 ppm Sepc.

18.

Maximum, 3,930 ppm Aug. 26-31, 1956; minimum, 86 ppm Jan. 24, 1961.
PPpm Aug. 26-31, 1956; minimum, 40 ppm Apr. 9-13, 1955.

Maximum daily, 7,630 micromhos Aug. 27, 1952; minimum daily, 127 micromhos Oct. 7, 1949.

Chemical analyses, in parts per million,

No discharge records available for this station.

water year October 1960 to September 1961

Dissolved solids Hardness 5o Specific
el G Cal. | Mag- | g0 | Poo | pmicar. | Sul- | Chle- | Fluo- | Ni | Bo- \=adewlaced) e re diy [ Soduct:
Date of collection se (éi:.l) (':) cium | 2| diwm || bonate | fate ride | ride | trate | ron | Parts | Toms | o Cal- | o .::;:;p- s [ o
(cfs) (Ca) (Mg) (N=) (K) (HCO,) (50.) (ct) (F) (NO,) (B) per per. per e | casbon: | diam 4 mhos at
mil- acre- magne- ratio 2
5 day = ate 25°C)
lion foot sium
Oct. 1-8, 1 52 5.9 107 158 44 148 0.3 | 1.0 ak67 0.64 154 24 60 3.7 B4 | 7.5
Oct. 9-22-- 9.6 26 4.0 65 96 18 88 .3 .8 a281 .38 81 3 64 3.1 484 | 7.0
Oct. 23-31- 9.8 35 3.7 82 9% 29 121 2 | 3.5 a336 .46 102 26 64 3.5 611 7.1
Nov. 1-2, 4-5, 7-10, |
12-1fm==mmmmmmm e meem 1| 32 3.6 53 97 23 1 == | 2.0 249 .34 95 15 55 2.4 453 | 7.3
Now. 3, 6, 11 ! |
19-20, 30- n | 21 2.1 36 67 19 43 - | 3.8 169 .23 61 3 56 2.0 295 (7.2
Nov. 21-29-- 9.4 i 17 1.8 26 50 17 32 - | 2.2 130 .18 50 9 53 1.6 225 |6.9
Dec. 1-10m-m=mmememnmme un | 16 2.6 16 41 19 22 - | 1.0 108 .15 51 17 i 41 1.0 189 |6.3
Dec. 11-20---- 10 | 20 2.4 16 59 16 21 - | 1.0 115 .16 60 11 | 37 .9 211 |6.5
Dec. 11 27 2.8 20 77 23 25 - | 1.2 148 .20 79 e | 3 1.0 258 | 6.5
Jan. 9.3 17 1.6 14 49 14 16 3 | 1.0 97 .13 4g 9 18 .9 171 |6.8
Jan. 12 26 2.4 24 7 24 28 & | 1.0 154 .21 75 14 41 1.2 275 |s6.8
Jan 8.6 16 1.6 12 47 13 14 .3 .5 89 .12 46 8 36 B 158 |7.0
Jan 10 32 2.4 20 92 27 20 3| 10 158 .21 20 14 33 8 | 281 |89
Jan - -- - - 47 -- 13 - - 86 .12 46 8 -- - 151 (6.8
11 40 4.8 34 92 47 u8 - | 2.8 233 .32 120 4l 38 1.3 415 6.7
Feb. 12-20- 8.1 26 2.5 19 70 22 24 - | 1.8 137 .19 75 18 35 1.0 247 |6.2
Feb. 21-28--- 8.7 25 2.1 19 68 22 23 - | 1.8 135 .18 71 15 37 1.0 236 6.4
Mar, 2-9----- 14 41 4.6 32 110 38 42 -- | 3.0 229 .31 121 31 37 1.3 397 7.3
Mar. 10-16- 17 53 6.1 47 140 54 50 - | 4.2 a3l 45 157 42 EL 1.6 545 | 7.5
Mar. 17, 19-25, 27-28, |
30-31--- ! 11 a8 4.2 30 96 42 38 - | 2.8 213 .29 112 33 37 1.2 366 6.8
APT. B-13e=scees 13 43 4.5 3 124 38 36 -— 1 1.2 a245 .33 126 24 35 1.2 399 6.9
Apr. 14-30- 13 56 5.9 52 154 48 70 -~ | 2.8 a342 47 164 38 41 1.8 581 | 6.7
May 2-10--- 6.9 | 64 5.9 77 172 66 99 - | 2.2 406 .55 184 43 48 2.5 736 1.2
May 11-13, 15-20 9.2 | 60 5.9 82 172 63 103 -~ 1.5 410 .56 174 33 51 3.7 e | 7.1
May 21-3l=mm-mnnn ————ea 2.5 I 62 6.3 85 178 60 110 - | 1.5 415 .56 180 34 50 6.8 | 66 |72
June 7.9 | 60 7.0 99 176 58 134 - | 1.0 8483 .66 178 34 55 3.2 | 813 |72
June 12 3 2.9 36 90 25 46 - | 3.2 200 .27 89 16 47 1.7 | 342 (7.0
July 12 39 3.2 29 116 28 34 - | 2.0 204 .28 110 15 36 1.2 [ 51 | 7.4
July 11 41 3.9 42 117 30 57 - | 2.8 2260 .35 118 22 L Ly 432 6.8
Aug. 9.4 54 6.0 78 156 53 102 -- .8 2408 .55 159 31 51 7.7 682 | 6.9
Aug. 6.8 64 6.6 114 180 61 158 - .8 500 .68 186 39 57 3.6 910 6.9
Aug. 7.9 45 5.0 52 142 28 70 - | 1.8 2304 .41 133 16 46 2.0 519 |6.9
Aug. 13 60 6.1 81 181 49 106 - | 1.0 2420 .57 174 26 50 2.7 7125 |6.7
Sept. 12 40 4. 58 132 29 75 -- .5 284 .39 118 10 52 2.3 509 |7.3
Sept. 12 58 6.0 124 180 50 169 -- .8 a528 .72 169 22 61 4.1 924 | 17.5
Sept. 9.5 26 3.4 62 84 20 88 -- 5 a266 .36 79 10 63 3.0 467 | 7.3
Sept. 10 16 1.8 25 54 14 29 - | 3.2 126 17 47 3 54 1.6 219 | 7.1
Sept. 11 -- - 24 54 15 24 -- 2.2 -- -- 44 0 54 1.6 196 7.2
Sept. 15 32 3.2 71 105 29 92 - 115 alls .43 93 7 62 3.2 532 7.2

a Residue on evaporation at 180°C.



TRINITY RIVER BASIN--Continued
672. OLD RIVER NEAR COVE, TEX.

LOCATION.--At Barber Hill Pumping Plant, 5 miles northwest of Cove, Chambers County.
RECORDS AVAILABLE.--Chemical analyses: Short periods during summers of 1946 to 1949, daily records October 1949 ro September 1961.
EXTREMES, 1960-61.--Dissolved solids: Maximum, 887 ppm June §-13; minimum, 104 ppm Dec. 14-18.
Hardness: Maximum, 232 ppm May 23-24; minimum, 47 ppm Dec. 14-18.
Specific conductance: Maximum daily, 1,790 micromhos June 8; minimum daily, 156 micromhos Jan. l4.
EXTREMES, 1949-61.--Dissclved solids: Maximum, 11,300 ppm Oct. 14-29, 1956; minimum, 77 ppm Apr. 29, May 1-2, 1957.
Hardness: Maximum, 2,460 ppm Oct. 14-29, 1956; minimum, 34 ppm Apr. 29, May 1-2, 1957.
Specific conductance:; Maximum daily, 18,000 micromhos Oct. 15, 17, 1956; minimum daily, 101 micromhos Apr. 29, 1957.
REMARKS.--Records of specific conductance of daily samples available in district office at Austin, Tex. No discharge records available for this station.

S -

Chemical analyses, in parts per million, water year October 1960 to September 1961

Dissolved solids Hardness Specific
Mean Mag- Po- s : i © 180° a3 CaCO, o 3 |
i T rea | €2 ng So- fo | Bicar- | Sul Chlo- | Fluo- | Ni- | Bo- (residue at 180°C) Per- | gium
" lis- ica = ne- N = = cent ance H
Date of collection ehiigs 50y | (Fe) cium ki, dium RS bonate fate ride ride trate ron Parts Tons Tous c.l. Non- g Adfor'p- P P
(cfs) Ce) | (mg) | (M=) (k) | ®CO) | (503 wn (F) | ®o,) | (B) per per vier cum, | o | g | ten | HTh
g |raees da magne- | 7 e mtie | ‘25 )
Lion foot X siom

Oct. 1-10, 1960- 13 51 6.3 79 186 27 102 0.5 389 0.53 153 [ 53 2.8 668 751
11 52 6.8 80 176 37 105 1.0 404 .55 158 14 52 2.8 686 77
- - - - 55 - 29 - -~ - 48 3 - - 214 7.1
7.8 26 2.9 34 88 18 42 -5 al74 .24 77 5 49 1.7 328 7.6
13 22 3.1 27 75 19 32 .2 als3 21 68 6 47 1.4 262 7.0
16 26 3.5 26 85 14 36 .8 al6h 22 79 10 42 1.3 314 .5
18 27 3.7 30 90 18 38 .8 2180 2 83 9 I 1.4 251 7.4
18 27 3.6 29 95 13 38 .8 al76 .24 82 4 Lt 1.4 310 7.5
11 16 1.8 17 51 9.0 23 .8 al0s .14 47 6 44 1.1 185 7.2
12 20 2.2 25 71 11 30 5 al36 .18 59 1 48 1.4 238 7.2
15 20 2.6 25 80 10 28 .5 al40 .19 61 o 48 1.4 2237 6.9
15 17 2.0 18 65 7.2 20 .8 allz 15 51 0 I 1] 184 6.8
15 22 2.5 23 84 8.2 27 5 al3g .19 65 0 ol 1.2 238 7.0
14 25 2.9 26 84 12 34 .8 al56 21 7% 5 43 1.3 274 6.9
14 21 2.4 23 77 8.4 28 .8 al36 .18 62 0 [ 1.3 231 7.0
14 27 3.3 25 102 7.6 31 .8 al59 .22 81 0 40 1.3 279 732
14 35 4.5 34 123 12 46 .8 a206 .28 106 5 41 1.4 372 732
13 38 5.0 41 121 21 58 8 255 35 115 16 43 1.7 | 423 7.3
13 &7 5.4 a4 139 34 60 1.0 290 .39 139 26 41 1.6 | 486 7.6
13 56 6.4 50 163 43 64 1.8 326 b 161 28 40 170 1 5558 7.3
11 59 9.7 94 166 55 139 1.2 461 .63 187 51 52 3.0 | 825 7.3
6.1 60 7-1 67 172 58 87 1.0 372 -51 178 38 45 2.2 | 668 1.4
7.2 64 5.8 102 180 66 142 2.2 489 .67 19 48 53 3.2 | 871 7.5
11 70 | 14 157 179 74 248 1.0 a663 .90 232 86 60 4.5 | 1,220 7.9
6.6 56 7.6 82 153 59 115 1.5 421 .57 171 46 51 2.7 | 741 7.4
9.6 63 | 11 127 170 67 190 1.8 572 .78 202 62 58 3.9 1,010 Tl
5.8 63 | 18 220 142 88 355 1.0 887 123 231 114 67 6.3 | 1,510 7.2
14 58 8.6 108 156 60 159 1.2 504 .69 180 52 57 3.5 875 7.6
16 23 3.2 30 83 15 37 1.2 178 .24 71 3 48 1.5 286 6.9
18 25 3.3 25 84 15 32 1.0 175 .24 76 7 42 132 272 6.9
21 37 4.5 40 129 24 46 1.5 256 .35 111 5 44 L7 409 7.2
25 28 3.8 28 107 15 30 1.0 202 27 86 0 42 1.3 302 7.1
July 24 41 4.4 37 135 23 46 1.2 253 .34 120 10 40 1.5 408 7.5
Aug. 16 47 5.4 54 149 32 7 1.0 310 42 140 18 46 2.0 528 7.4
Aug. 12 52 6.5 84 162 37 118 .8 392 .53 156 23 54 2.9 702 52
Aug. 12 52 723 87 158 37 127 1.0 407 .55 160 30 54 3.0 729 7.0
Sept. 13 65 | 12 166 158 59 270 1:5 723 .98 212 82 63 5.0 | 1,230 7.1
Sept. 10 34 8.3 100 B4 32 165 1.0 415 .56 119 50 65 4.0 738 7.0
Sept. -- -- -- - 84 19 96 -- -- -- 88 19 -- -- 480 7.2
Sept. 16 29 4.1 34 111 9.6 44 .8 204 .28 89 0 45 1.6 334 7.1

a Calculated from determined constituents.
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TRINITY RIVER BASIN--Continucd
B674. 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 LY miles southwest of Station 2. Statlon 6- In Anahuac Channel at south end.
Station 7- In Trinity Bay about 1% miles west of Station 6.

RECORDS AVAILABLE.--Chemical analyses: October 1950 to September 1961.

Speedfic conductance, micromhos at 25°C, and chlor{de, in parts per milllon, water year October 1960 to September 1961

pate of Collection Station 2 Station 3 Station 6 Station 7
Conductance | Chloride Conductance ! Chloride Conductance Chloride Conductance ' Chloride
oct. 130 {  2m 1320 1 2n 1,330 278 1,760 | 408
oct. 2,760 1 750 3,680 1,030 4,190 1,200 4,760 1 1,370
Oct. 4,75 | 1,360 4,670 1 1,330 5,920 1,780 10,900 1 3,450
Oct. 8% | 185 855 1 182 856 182 855 182
H
1
260 ! 15 263 ! 36 263 34 263 3%
377} 56 98 i 58 375 57 374 57
381 67 L TR 68 382 67 410 75
574 1 100 5% 1101 582 102 575 1 101
a1 45 a6 46 276 47 269 i 44
FL I 38 w0 36 240 37 241 ; 37
' H :
208 28 06 28 208 28 208 1 29
255 . =y 18 20 19 218 19 221 ; 19
259 2 260 24 257 22 259 3
: H :
1
292 36 288 35 288 35 287 | 3%
235 ! 26 22 27 234 26 235 26
165 1 16 166 17 165 17 165 1 17
195 8 194} 38 194 38 195 39
i H 1
350 ! 34 350 3% 353 3% /4 34
T a4 we | 44 423 44 425 ) 44
336} 32 s 32 336 k5 334 : 3
152} 24 255 | 24 253 2 250 2
H ; '
TR 22 26 22 234 22 233 H 22
359 36 359 1 36 160 3 150 36
563 62 s34 i 62 538 62 529 62
s 37 345 4 37 346 37 344 : 37
i : !
457 52 w39 54 432 51 w@o i 53
363 37 s 37 358 38 389 : 54
0 26 w2 26 e 26 338 ; 26
539 65 aoe 37 406 38 409 ; 38
437 | 46 a3l 47 441 47 633 : 47
H ' :
463 4 54 467 55 463 54 462 ; 55
489 i 69 wo | 68 48 69 493 : 68
521} 72 525 | 72 s21 7l 519 69
608 ! 80 600 80 605 80 603 ; 80
655 91 - 663 | 91 661 92 663 ; a1
705 | a9 w1 100 701 98 699 : 98
H i i
765 11z 763 4 115 786 116 767 i1
829 I 13 8 I 1n 1,650 390 1,lo i 218
432 43 P TR m 428 4l 432 : "
1,170 1 210 - -- -- -- -- : --
0 &0 520 84 s 52 567 ! 85
756 1 116 766 1118 735 1 109 735 1 110
49 i 51 868 | 138 900 1 150 991 i1
1,00 | 180 1,020 | 182 1,050 i 188 1,000 i 198
H i H i
- -- - -- 1,180 1 12 L1401 200
832 1 130 853 1 132 B4 1 142 928 PSS
1,00 | 192 1,060 1 192 -- - 1,200 3 248
1,00 1 195 1,100 212 1,110 218 L1703 235
954 1 178 98 1 180 1,080 210 1,170 1 238
848 1 135 846 1 138 1,120 1 218 1,240} 255
974§ 165 956 1 162 a9 1 138 L1701 228
H H H :
1,070 205 1,00 1 192 1,040 1 195 1,060 P19
840 139 823 1 131 805 126 766 P
809 120 8sL 1 135 2,310 580 300 1 800
1,580 352 1,630 1 370 1,590 355 4,480 1 1,290
1,100 215 1,110 1 218 1,100 215 2,060 1 500
1,240 258 1,260 1 252 1,280 268 1,700 1 398
: 1
1,270 260 1,280 1 262 1,270 1 260 1,290 1 270
483 85 a8 86 w8 85 wo 86
39 1 67 w2 66 3w 65 T 65
a3 7 we 73 s 7 s 1
EIVEE 59 % 58 LI 58 381 : 61
317 53 ELE 54 382 54 3719 s4
E-T I 56 EIT I 55 e 56 321 : 57
H : H H
356 : 42 356 : 43 355 : 44 354 : 43
30 34 358 i 35 ELTO 34 352 : n
405 1 45 a2 ! 47 wo ! 4s so 43
458 | 58 4L 58 a9 58 459 58
(YR 38 LECI 38 EEL 38 M0 3
: : H :
July 7 49 sL 50 we 50 s 49
July 437 ! 63 437 : 63 442 ! 64 443 : B4
July 400 ' 56 404 ' 57 40l ! 57 403 i 57
July 522 83 518t 84 U 83 520 84
July 28 o 76 WG 76 I 74 481 : 12
July 31-- 550 86 550 86 stg | 86 550 1 87
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Specific conductance

TRINITY RIVER BASIN--Continued

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

micromhos at 25°C

and chloride, in parts per million, water year October 1960 to Septembs

r_LSG1--Cont tnued

gita oE Collecrion Station 2 Station 3 Station 6 Station 7
Conductance ; Chloride Conductance | Chloride Conductance ! Chloride Conductance ! Chloride
4 i 4 t

602 ! 97 590 ! 97 w2 9 797 1 158

T 4 118 20 1 120 04 1 118 686 1 121

797 1 14l s i 140 g2 | 140 80s 1 140
1,000 % 205 1,060 1 208 1,00 1 208 1,080 210

402 H 72 387 ! 72 387 ! 1 392 ! 73

804 1 157 as i 164 $20 ! 163 980 | 223

' i : !

657 1 116 658+ 117 652 116 68 0 159
1,200 | 275 903 | 278 1,160 1 302 1,310 1 310
1,980 | 500 1,880 | 460 - 4 = i : g
1,150 1 245 1,150 1 250 - . 1,530 @ 362
1,050 210 1,750 1 430 2,400 | 620 2,200 4 590
1,550 ¢ 368 1,580 1 390 1,800 1 442 2,350 1 600
1,680 1 405 1,660 | 405 4,000 1 1,170 6,950 1 1,440

] H : '
3,73  § 1,00 2,970 | 780 4,90 1 1,450 5,430 1 1,600
1,00 1 208 1,90 | 480 2,920 1 790 3,690 | 1,020
5,180 | 1,500 5,250 {1,550 5,980 ! 2,120 7,610 1 2,280
2,890 | 810 2,040 | 550 2,000 1 540 1,920 1 520
1,290 | 330 1,130+ 290 953 i 235 I,55 & 4l0
1,580 | 395 BL& 1 195 1,610 | 405 1,600 | 400
1,450 1 365 L0 1 365 1,510 {382 1,270 1 312
1,710 | 440 1,710 1 440 1,00 1 262 1,670 1 430

- 56




‘2,081 I® uoriviodeas uo anpysay v

oLty 59 6% 0501 | o911 e | oss'z ¢ e oos‘1| £ oe1 L0s e | v £ 0 feseee- R L
9L T ST 98 Lz 850 otye [1] €0 701 rd 1£2 kAl g9 0ol oy 06°8 peo=====---- 1961 't "aTR
MILSHIMK HVEN MIATH ALINIML Y¥0d WI3 °£0S
679 | 65t tz 9 09 0z z9° sgne 0t g 8zt o€ 91 st <9 u 7
te | e60 i e e nz 5 9ge o 'S 901 Ly 91 8¢ v a9t 16
AT 971 13 18 21z 05°0 | 69¢ sz £0 00t 6% 091 s 6% 7] 6C
HALSNIMM WY3N 0-9 QIMSHILVMENS ¥IATY ALINIML XHO4 W13 205
(2 .5z uw d Awp
o -suldww -0 =
VRS | ooy | PP |oemme L, ey - wd [ (@ | Cow | (D | @ | cos |coom | D | ) | CW [ (a3 (r32)
R -dsovpw = “eoN # el sug 4w, uod sy ap1x spu ey ay — | ity wna (o) tots) iy uols3||e> Jo syeQg
i Ll [ w3 13 d = Pt P wuoq | P | ol (] |5 s ;
-1anpuoa .HMT -a3g “aano = (poangnotes) o8 | N | ong | o | ms | -awna [ oy 5 | wg | 190 o
Sgpeds emupaey *pi[oT paajosni(

1961 12qua1dag 01 941 1940320 1wk 1a3em ‘uoyiw 12d siaed uy ‘saskqeur eajmayy
SVXIL NI NISVE M3AIM ALINIML NI SWVIHLIS JO SISATVNV SNOANYITZISIN

PanuUTIue)--NISYE ¥3IATY ALININL

= 57




L] tz1 M 60 _ 24 _ g # of _ 60°0 7 89 # _ 00 _ £0 1z f vz | e _ 0z _ 11 _ ¢ 1 @ <6 To.o T g 4 _ 961 ‘vz 10
NOQTHS ¥Y¥EN NOLSNOH TXNT ~OTL
ﬂ.m_ i _ ﬁ.cn— e | oz _ 1z _ w0 | ¢ Im [ oo _ o | <o _ 0’0 _ o€ _ £z % T _ €1 _ t'e F _M.m _ ove'e 1961 ‘41 "3des
QRVIZAZTO WVEN 83ATY OLNIOVL KVS %804 1SVZ Q0L
m.i w9 _r Lo _ 1 _ ] _ %1 _ €00 _ 0y _ LS _ €1 % st _ T.m _ 086'" _ ........ 1961 ‘%1 "3des
wc| o _ so _ 8¢ 7 0 _ o1 _ 00 _ I _ _ 00 _ 10 | 09 M 00 7 €1 NANI_ re _ €3 7 61 _ ; <1 % 0ce'e _ ......... 1961 91 "3das
ONTE4S ¥VEK XITWO DNIHAS 8¢ '
Tt 8z 01 | s¢ 11 16 tes | oeT 0c1 o z 8¢ 8 3 £z €€ 1€ o0z J A T 0£-1z 3895
€9 o1t €0 | t1 1 Ty 60°0 79 oo | o 89 %0 0¢ T | e o1 91 o' 09%'6 |---=---- -1961 ‘71 3095
309K02 ¥VEN WIATY DINIOWS KYS ¥u03 ISEM 089
wmis 3003 uor]
.mu.hm: el . ..M.-.ﬂ suzew Mw 52w = . e s
i - e v . ¢ W 0o
ik wen 2L iz c i o sod aad q@ | Cfox) | (3) (2) Cos) | (‘odH) i (=N) wme | T | e cow | sdeens
He | somw | "2OP® | ioas L) wwol | smawg | wes | sywn | epw api svep | ewwoq | | wmp | T | wne || e | gonasgiem yo Ava
ompues | TP | agy . = E———— -og GIN | enid | -e1yD -Ing -aeotg g o5 -3y Hin] o es
o5 00°D (poaenaies) 13 W
agpeds soupIuy sprjer peatosniq

1961 32qu21dag o1 091 21990330 3E=L Ieiem ‘uoliliw aad

SVXIL1 NI NISVE ¥IAI¥ OINIOVI NV¥S NI SWV3ELS 30

NISYE WSAIY OLNIOV[L NVS

s3aed ul ‘sesdjeur TEITWSYD

SISATVNY SNOIRVITIDSIN

- 58




65 -

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

LOCATION.--At gaging station at bridge on U. S. Highway 83, 8 miles downstream from Mountain Creek, and 10 miles south of Aspermont, Stonewall County.
DRAINAGE AREA.--7,980 square miles, approximately, of which 6,470 square miles {a probably noncontributing.
RECORDS AVAILARLE.--Chemical analyses: October 1948 to November 1951, October 1956 to September 1961.
Water temperatures: November 1949 to November 1951, October 1956 to September 1961.
Sediment records: November 1949 to September 1951.
EXTREMES, 1960-61.--Dissolved solids: Maximum, 6,450 ppm May 1-16; minimum, 761 ppm June 16-19.
Hirdness: Maximum, 2,700 ppm May 1-16; minimum, 307 ppm June 16-19.
Specific conductance: Maximum daily, 9,250 micromhos May 6; minimum daily, 916 micromhos Oct. 19.
Water temperatures: Maximum, 97°F Aug. 14; minimum, 36°F Dec. 7.
EXTREMES, 1948-51, 1956-61.--Dissolved solids: Maximum, 6,450 ppm May 1-156, 1961; minimum, 636 ppm Oct. 22-28, 1957.
Hardness: Maximum, 2,700 ppm May 1-16, 1961; 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, 1956-61): Maximum, 97°F Aug. 14, 1961; minimum, Ereezing point Jan. 4, 1950, Jan. 29, 1951, Jan. 16, 1957, Nov. 13, 1959, Feb, 24, 1960,
REMARKS,--Values reported for dissolved solids concentrations less than 1,000 ppm are residues on evaporation and for concentrations more than 1,000 ppm are calculated from determined constituents
unless otherwise nored. Records of specific conductance of daily samples available in district office at Austin, Tex. Records of discharge for water year October 1960 to September 1951 given in

Surface Water Records of Texas, Geological Survey Basic Data Release.

Chemical analyses, in parts per million, water year October 1960 to Seprember 1961

Dissolved salids Hardness Specific
Mean Ma, Po- ; - as CaCO, So- 5Ty
B 2 Cal. % | So. Bicar- | Sul- Chlo- | Fluo- | Ni- | Bo- Per | gium | conde
. dis- Siliea Iron 2 ne- - tas- i 3 cent ance H
Date of collection charge (8i0,) cium 3 dium 2 bonate fute ride ride trate ren Parts Tons Cal- adsorp- . P

3 (Fe) sium sium Tons 5 Non- 80~ - (miero-

(cfs) (€ | Mgy | (M) | ey | ®COY | 500 | (e [ (F) | o | By | wer | pee [ P | chum, | Nom | se |y | (micro

mil- acre- A magne- * ratio 25 C)

lion foot ¥ sium s

Oct. 1-14, 1960~==-==-- 20,04 23 700 | 105 566 69 | 1,920 960 -- 1.5 4,310 | 5.86 0.47| 2,180 | 2,120 | 36 5.3 5,490 | 7.2
Oct. 15-17, 22-26=-=--- 1,060 14 248 24 180 93 677 230 -- 2.8 1,420 | 1.93 | 4,060 718 642 | 35 2.9 2,010 | 7.5
14,820 12 17 16 109 92 150 108 - | 2.8 799 | 1.09 |31,970 358 282 | 40 2.5 1,150 | 7.4
273 15 130 39 460 107 922 662 -- 3.0 2,680 | 3.37 | 1,830 984 836 | 50 6.4 3,630 | 7.4
116 18 410 72 768 107 | 1,160 | 1,200 -~ | 2.0 3,680 | 5.00 | 1,150 1,320 | 1,230 | 56 9.2 5,480 | 7.3
56.7 | 19 480 84 1,010 115 1,350 | 1,590 -~ | 2.0 4,590 | 6.264 703 1,540 | 1,450 | 59 | 11 6,740 | 7.4
37.8 | 15 530 92 1,160 126 | 1,480 | 1,830 - 2.0 5,170 7.03 528 1,700 | 1,600 | 60 | 12 7,550 | 7.4
39.7 | 18 540 94 1,190 78 | 1,510 | 1,900 -~ | 2.0 5,290 | 7.19 567 1,730 1,670 | 60 7,770 | 7.2
36.2 | 14 520 90 1,100 126 1,480 | 1,710 -- | 2.5 4,980 | 6,77 487 1,670 | 1,560 59 7,230 | 7.4
35.1 | 14 510 | 100 1,210 103 1,520 | 1,880 - .5 5,290 7.19 501 1,680 | 1,600 [ 61 7,490 | 6.8
45.9 | 17 420 85 866 86 | 1,310 | 1,310 -- .0 4,050 5.51 502 1,400 | 1,330 [ 57 5,830 | 7.6
63.2 [ 19 400 83 1,110 98 1,150 1,750 2= -0 4,560 6.20 778 1,340 1,260 64 6,810 | 7.5
Feb. 64.6 | 11 340 68 789 135 999 1,200 -- .0 3,470 | 4.72 605 1,130 | 1,020 | &0 5,250 | 7.4
Feb. 3.4 9.7 435 86 1,090 127 | 1,280 1,680 -- .0 4,660 | 6.31 393 1,460 | 1,340 | 62 6,860 | 7.5
Mar. 20.0 | 15 515 95 1,170 108 1,510 1,820 - 1.0 5,180 7.04 280 1,680 1,590 50 7,600 | 7.0
Mar. 13.8 | 13 555 98 1,250 122 1,580 | 1,950 -- | 2.0 5,510 | 7.49 205 1,790 | 1,690 | &0 8,010 | 7.1
Mar. 77.2 | 8.0 435 66 905 94 | 1,220 | 1,400 -- | 3.0 4,080 | 5.55 850 1,360 1,280 | 59 6,090 | 7.3
ApT. 12.5 | 12 585 78 995 93 | 1,560 | 1,590 -- 8 4,870 | 6.62 164 1,780 1,700 | 55 6,940 | 7.5
APT. 13-30-s-scnnn 3.0z| 17 730 | 115 1,280 77 | 2,040 | 2,050 - -- 6,270 | 8.53 5L.1 | 2,290 | 2,230 | 55 8,650 | 7.3
May 1-16-=- .88| 15 870 | 128 1,160 90 | 2,210 | 2,020 | 0.6 -- 6,450 | 8.77 15.3 | 2,700 | 2,620 | 48 8,700 | 6.9
May 17-31-- 2.52| 14 800 | 128 1,100 93 | 2,060 1,900 5 1.0 6,050 | 8.23 41.2 [ 2,520 | 2,450 | 49 8,230 | 6.8
-- -- -- -- 75 -- 1,820 -- - -~ -- --|2,560 | 2,500 | -- 8,110 | 7.2
18 411 3t 293 7% | 1,020 470 4| 3.8 2,280 | 3.10 | 3,230 1,150 1,090 | 36 3,110 | 7.4
19 236 19 109 100 582 152 & | L2 1,170 | 1.59 | 5,480 667 585 | 26 1,680 | 7.2
16 235 31 335 111 638 485 | 1.0 | L.8 1,800 | 2.45 | 1,150 74 623 51 2,730 | 7.4
3,058 18 100 14 126 122 291 124 .8 | L.8 761 1.03 | 6,280 307 207 | 47 1,150 | 6.9
June 20-22---- 374 20 150 20 257 115 434 330 8| 1.5 1,270 | 1.73 | 1,280 456 362 55 2,000 | 7.2
June 23+30-mcmmmnennans 182 21 285 39 416 104 814 595 .8 1.8 2,220 | 3.02 1,090 872 786 51 3,270 | 6.7
July 1-3--- 62.3 | 20 370 65 739 97 1,080 | 1,130 - .5 3,450 | 4.69 580 1,190 1,110 | 57 5,170 | 7.1
863 17 172 20 212 107 488 265 - | 2.5 1,230 1.67 | 2,870 511 W26 | 47 1,880 | 7.3
2,513 16 118 14 107 104 324 114 - | 2.8 797 1.08 5,410 152 267 | 40 1,150 | 7.2
- 350 19 188 26 275 110 540 370 - 1.2 1,470 | 2.00 | 1,390 576 486 51 2,230 | 7.4
July 22-25- 1,808 19 151 15 123 96 410 140 -- 2.8 5908 1.23 | 4,430 438 360 | 38 1,360 | 7.2
July 26-3lecmmemmmmenae 186 18 268 40 467 115 776 670 - 1.2 2,300 | 3.13 1,160 833 739 | 55 3,420 | 7.3
Aug. 1-19-- 33.1 | 20 540 | 101 1,100 86 | 1,550 | 1,750 -- L.0 5,100 | 6.94 456 1,760 | 1,690 | 58 7,320 | 7.3
Aug. 20-23- 288 13 187 18 165 84 514 208 -~ | 2.0 1,150 | 1.56 894 540 472 | 40 1,710 | 7.5
Aug. 24-25- 56.0 | 15 250 29 310 180 656 415 - .5 1,760 | 2.39 314 743 596 | 48 2,540 | 8.0
Aug. 26-31- 22,0 | 14 445 69 747 101 1,220 | 1,180 -- 2 3,730 | 5.07 222 1,390 1,310 | 54 5,420 | 7.4
Sept. L-5m==-samcmnenas 10.0 | 21 580 99 996 87 | 1,620 | 1,600 -- 1.5 4,960 | 6.75 134 1,850 1,780 | s4 7,150 [ 7.6
Sept. 6-13+== 61.5 | 16 248 41 421 130 746 580 -- 1.5 2,120 | 2.88 352 788 681 54 3,630 | 7.5
Sept. 6.83] 16 520 80 995 101 1,460 | 1,550 -- .5 4,670 | 6.35 86.1 | 1,630 1,540 57 6,740 | 7.3
Sept. 9.73] 12 580 | 103 846 86 | 1,600 | 1,400 -- .5 4,580 | 6.23 120 1,870 | 1,800 50 6,500 | 7.5
Welghted average----- 198 15 168 21 185 100 472 237 -- 2.4 1,180 1.60 | 1,270 506 e | 6y 1,720 | --

a Includes days of less than 0.05 cubic foor per second discharge.
b Calculated from determined constituents.
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October 1956 to September 1961.

8l4.

BRAZOS RIVER BASIN--Continued

SALT CROTON CREEK AT WEIR D NEAR ASPERMONT, TEX.

Chemical analyses, in parts per million, water year October 1960 to September 1961

LOCATION.--About 500 feet upstream from Haystack Creek and 1,000 feet upstream from gaging station, about 20 miles northwest of Aspermont, Stonewall County.
RECORDS AVAILABLE,--Chemical analyses:

Dissolved solids Hardsess - Specific
- stiea | 1o | S | M2 | se | P | micae | Suk | e | Fleo | M e Par: | i [eondast Densityd

Date of collection 2l s oy | cum | dwm | B | bosate | fate ride | ride | trate | Parts | Toms | o Cal- Nem. | "t | mdsorp- | 22e= | pH se

crr (Ca) | (mg) | (Na) | (xy | ®CO | 00 | (€n | (F) | Moy | per per per | ™ | carbon. | diwm | 5 | mhosat

mil- acre- da: magne- te ratio 25 C)

lion foot % sium b

0.98 99,700 2,710 | 158,000 9,140 96 144,000 1.203
1.46 50,000 3,230 | 141,000 9,080 96 159,000 1.179
1.63 87,600 3,300 | 137,000 8,800 96 159,000 1171
.97 78,700 3,580 | 123,000 8,220 95 157,000 1.15
1.58 65,700 3,340 | 103,000 7,530 95 127,000 1.129
2% 98,300 2,750 | 154,000 9,010 9 143,000 1.199
.81 83,400 3,730 | 132,000 8,980 95 152,000 1.169
.96 99,5600 2,720 | 157,000 9,480 96 160,000 1.203
.07 99,500 2,560 | 157,000 10,100 96 169,000 1.203
.85 99,100 2,800 | 156,000 9,640 9% 159,000 1.203
.43 99,300 2,810 | 156,000 9,310 96 160,000 1.203
.45 99,500 2,910 | 156,000 9,800 96 158,000 1.204
.62 91,600 3,130 | 145,000 8,490 96 152,000 1.190
.65 48,400 3,570 | 77,500 7,840 93 119,000 1.097
.13 81,200 3,880 | 129,000 9,430 95 147,000 1.166
1.10 89,400 3,090 | 142,000 9,050 9% 152,000 1.182
.6 97,900 2,740 | 156,000 9,890 96 153,000 1.203
.75 93,900 2,860 | 149,000 8,900 9% 146,000 1.191
.89 98,700 2,660 | 157,000 9,560 96 143,000 1.203
.64 98,800 2,710 | 157,000 9,390 9% 158,000 1.203

Values

expressed in parts per million should be multiplied by the density when computing loads.
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BRAZOS RIVER BASIN--Continued

814.5, HAYSTACK CREEK NEAR ASPERMONT, TEX

LOCATION.--About 400 feet upstream from mouth, about 29 miles northwest of Asperment, Stonewall County.
RECORDS AVAILABLE.--Chemical amalyses:

October 1956 to September L961.

Chemical analyses, in parts per million, water year October 1960 to September 13961

Dissolved solids Hardness S Specific
CaCo, i
Do | boa | S | MeE | so Po- | Biear | Sul. | Chlo | Fluo- | Ni- b Por | diom ot Densityd
. ica > ne- & 3- . y N cenl ance pH at

Dzte of collection charge | (S10,) | (Fe) cium shuiia dium Haiik bonate fate ride ride trate Parts Tons Tons t:h! Non- poc udﬁ-::p- Py 20°C

(cfs) (Ca) | (pggy | (Na) Ky | (HCC) | (SO0 (cn (F) [ (O, pes per per W™, | arbon. | dium 5 mhos at

. mil- acre- a magne- o ratio 25 C)

lion foot 2 sium

Oct. 13, 1960- 0.13 40,000 4,480 | 63,800 6,650 93 102,000 1.082
Nov. L5eecm-mn .19 30,900 4,200 | 48,100 5,850 92 92,400 1.060
ARG Ty .62 26,300 3,970 | 41,400 5,330 91 82,700 1.051
23 25,400 3,970 | 40,000 5,330 91 81,500 1.050
48 20,100 3,570 | 31,300 4,610 90 63,400 1.039
.30 33,200 4,470 | 51,600 6,200 92 88,300 1.085
.29 31,700 4,250 | 48,900 5,830 92 92,100 1.063
.24 37,000 4,760 | 57,700 6,610 92 103,000 1.074
May 2==--==-=- .20 40,000 4,590 | 62,000 6,480 93 108,000 1.080
May Gmemmeenen £ .19 44,500 4,730 | 68,900 6,890 93 115,000 1.089
.15 43,900 4,620 | 68,800 6,790 93 115,000 1.090
.15 40,500 4,740 | 63,800 6,750 93 107,000 1.082
.10 40,600 4,750 | 63,800 6,750 93 106,000 1.081
.15 38,400 4,520 | 60,400 6,410 93 103,000 1.077
14 34,200 4,290 | 53,800 6,060 92 95,800 1.069
12 40,300 4,640 | 63,400 6,660 93 106,000 1.081
.13 39,700 4,420 | 62,600 6,490 93 101,000 1.079
13 40,000 4,470 | 62,900 6,480 93 103,000 1.081
Sepr. 22- .10 38,300 4,720 | 60,300 6,680 93 101,000 1.078

a Values expressed in parts per million should be multiplied by the density when computing loads.
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BRAZOS RIVER BASIN--Continued
820. SALT FORK BRAZOS RIVER NEAR ASPERMONT, TEX,

LOCATION.--At gaging station at bridge on U. §. Highway B3, 5k miles downstream from Salt Croton Creek and 13.2 miles northwest of Aspermont, Stonewall County.
DRAINAGE AREA.--4,B830 square miles, approximately, of which 2,770 square miles is probably noncontributing.
RECORDS AVAILABLE.--Chemical analyses: October 1948 to September 1951, October 1956 to September 1961,
Water temperatures: October 1948 to September 1951, October 1956 to September 1961.
EXTREMES, 1960-61.--Dissolved solids: Maximum, 114,000 ppm Aug. 18; minimum, 1,230 ppm Oct, 19-20.
Rardness: Maximum, 5,940 ppm Aug. 18; minimum, 344 ppm June 9-11.
Specific conductance: Maximum daily, 115,000 micromhos Aug. 18; minimum daily, 2,270 micromhos Oct.
‘Water temperatures: Maximum, 95°F Aug. 16; minimum, freezing point Dec. 17, Jam. 31.
EXTREMES, 1943-51, 1956-61.--Dissolved solids: Maximum, 114,000 ppm Aug. 18, 1961; minimum, 1,230 ppm Oct. 19-20, 1960.
Hardness: Maxioum, 6,200 ppm Mar. 30-31, 1959; minimum, 334 ppm July 7-9, 1960.
Specific conductance: Maximum daily, 125,000 micromhos Apr. 28, 1960; minimum daily, 1,690 micromhos July 8, 1960.
Water temperatures: Maximum, 95°F July 5, 1959, Aug. 16, 1961; minimum, freezing point on many days during winter months,

REMARKS.--Records of specific conductance of daily samples available in distriet office at Austin, Tex. Records of discharge for water year October 1960 to September 1961 given in
Surface Water Records of Texas, Geological Survey Basic Data Release.
Chemical analvses, in pargs per million, water vear October 1960 to Senpember 196]
Dissolved solids Hardness - Specific
- Cal- | Mae- | 5o | Po | gin | syl | Chle | Flue | ni. (caleulated) —— Par- || diuipy | Fooduet-
Date of collection | | e | 2 | | e | ke | e |k | e Tons Cal- €t | adsorp. [ 22 | pH

(8iQ,) (Fe) sium sium Tons S Non- so- i (micro-

{Ca) (Mg) | (Na) (K) (HCO,) | (s0.) n (F) | (NO,) per per CIUMm, | arbon- | dium ...u.n mhioscal

b day |[TAERS | ape retie | 250

foot sium

Ocr. 1-14, 1960--------| 0.26 14 1,520 | 334 17,700 141 3,640 | 28,200 - 51,500 2.6 36.2| 5,170 5,050 88 107 63,000 7.0 1.037
Oct. 15-16, 1Be-en--nnn| 7,635 10 542 &5 1,120 119 1,400 1,720 3.0 4,900 6.66 |101,000 1,540 1,440 61 12 7,310 7.5 .-
Oct. 17-- mmmmmmmmaa| 847 - = == - 80 798 630 .- == -- 935 870 -- -- 3,460 7.6 --
Oct. 19-20-==emeeeu-ooo] 6,115 13 112 16 313 107 226 498 1,230 1.67| 20,310 346 258 66 7.3 2,320 7.8 -
Oct. 2lemeeecomaeennaaal 1,010 - &= = - 117 356 900 == - == -- 460 364 == - 3,560 7.6 -
Oct. 22-23- m=eae - 510 16 220 38 1,110 132 536 1,740 4.0 3,730 5.07 5,140 7086 598 77 18 6,220 7.9 -—
Oct. 24-26===msmeeecaaal 218 16 369 69 2,180 142 930 3,440 - 7,070 9.85| 4,160 1,200 1,090 80 27 11,400 7.9 1.004
Oct. 27-31=-mmeccmccaa. 118 - = - =& 188 1,480 6,750 - - -- --| 1,980 1,830 - --1 20,400 7.3 1.008
e S B 49.6 18 776 210 6,210 140 2,030 9,980 = 19,300 26.6 2,580 2,800 2,680 83 51 27,900 7.2 1.012
Nov, 16-30s-cmomomoaonod| 26.7 17 897 236 7,660 170 2,290 12,300 - 23,500 32.4 1,690 3,210 3,070 84 59 33,100 7.4 1.015
Dec. 1=17-===--- 29.6 12 B74 239 9,170 95 2,340 14,600 - 27,300 37.8 2,180 3,160 3,090 86 71 37,700 7.3 1.018
Dec. 18-3l---mu-- 23.3 13 812 225 8,230 183 2,140 13,100 24,600 34.0 1,550 2,950 2,800 86 66 34,500 7.4 1.016
Jan. 1-18, 1961~ 18.2 15 881 260 10,200 167 2,350 16,200 30,000 41.7 1,470 3,270 3,130 87 78 39,600 7.1 1.021
Jan. 19-31l-scemcmmnnoon 21.3 13 928 293 12,000 150 2,490 | 19,000 - 34,800 48.5 2,000 3,520 3,400 88 88 45,100 7.0 1.024
Feb. l-lbmmmecnccmaannn 30.8 12 852 264 10,500 160 2,310 16,700 - 30,700 42.6 2,550 3,210 3,080 88 81 40,100 7.4 1.021
Feb. 15-28----=cscmcncan 27.4 8.7 843 | 254 10,000 150 2,320 15,900 - 29,400 40.8 2,180 3,150 3,020 87 78 38,900 i §5. 1 1.020
Mar, 1-16-====-. = 13.2 9.5 885 | 235 8,860 133 2,490 | 14,000 - 26,500 36.7 944 3,170 3,070 86 68 36,800 7.3 1.017
Mar. 17, 19-29 13.8 8.9 985 | 300 12,900 136 2,640 | 20,500 - 37,400 52.1 1,390 3,690 3,580 88 92 49,900 7.1 1,025
Mar. 1Be--cmmeceno 20.0 == - i - 98 - 37,800 - - - -=| 4,470 4,390 - -=-| 77,300 7.6 1.046
Mar. 30-31-e------- 25.0 17 1,160 | 425 27,800 105 2,650 | 44,200 - 76,300 | 109 5,150 4,640 4,560 93 177 86,700 7.5 1.053
ApT. 1-15-==-=s=uaa 7.57 9.7 999 | 284 11,000 11 2,790 | 17,400 - 32,500 45,1 L1 3,660 3,570 87 79 43,400 7.5 1.021
Apr. 16-30--c-commoonn 1.57 7.8 1,220 | 314 13,000 126 3,260 | 20,700 s 38,600 53.9 164 4,340 4,230 87 86 49,700 7.4 1.026
May l=3=ee-- ——m—ee—— W77 13 1,230 | 340 13,700 214 3,100 | 21,900 o 40,400 56.5 84.0| 4,470 4,290 87 89 51,800 6.9 1.029
May LeTemeemenaen = 136 15 7 80 1,850 127 1,820 2,940 - 7,480 10.2 2,750 2,120 2,010 66 17 11,200 7.0 1.004
May B-10---mmmommccan. 8.80| 15 908 | 119 3,770 168 2,370 5,920 - 13,200 18.1 314 2,760 2,620 75 31 19,100 7.6 1.009
May 11-20--=-c-un - 1.72 11 1,260 | 288 11,000 158 3,210 17,600 - 33,400 46.5 155 4,330 4,200 85 73 44,100 Tl 1.023
May 21-31-ssecmcmmmmaaa 7.75] 10 1,440 | 392 19,600 167 3,500 | 31,200 - 56,200 79.6 1,180 5,200 5,070 89 118 67,800 6.9 1.041
June 1-3, S--emesceeeas| 106 - - -- - 149 - 4,730 -- -- -- --| 1,490 1,370 - --| 14,800 7.0 1.005
June bemmmmm e 222 -- - - - 100 - 16,600 - - -= --1 2,980 2,900 -- --1 41,100 7.2 1.021
June £-8, 12-13---ew-=-| 1,019 16 255 &0 980 136 696 1,480 B.4 3,540 4.81 9,740 800 689 73 2 5,730 7.5 —
June 9-lle-ceeen- 443 24 105 20 470 166 286 660 1.8 1,650 2.24 1,970 344 208 45 11 2,810 8.2 =
June 3,452 - -- - - 124 = 3,590 -= i T-- = 1,160 1,060 - == 11,500 7.9 1.003
June 5,395 24 110 20 442 142 294 635 ia 1,600 2.18( 23,310 356 240 73 10 2,720 8.2 =2
June 4s7 17 158 30 899 134 &a24 1,360 2.5 2,960 4.03| 3,650 518 408 79 17 4,980 7.9 ==
June 180 - - = -= 143 - 3,250 e s - --| 1,070 953 -— =-| 10,600 7.7 bl

a Values expressed in parts per million should be multiplied by the density, where given, when computing loads.
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BRAZOS RIVER BASIN--Continued

825. BRAZOS RIVER AT SEYMOUR, TEX.

LOCATION.--At gaging station at bridge onm U. §. Highways 277 and 283, three-quarters of a mile upstrean from Wichita Valley Railway bridge, and 1 mile southwest of courthouse in

Seymour, Baylor County.
DRAINAGE AREA.--14,490 square miles, approximately, of which 9,240 square miles is probably nencoentributing.
RECORDS AVAILABLE.--Chemical analyses: August 1959 to September 1961,
Water temperatures: August 1959 to September 1961.
EXTREMES, 1960-61.--Dissolved solids: Maximum, 17,200 ppm Feb. 27-28; minimum, 723 ppm Oct. 14, 16.
Hardness: Maximum, 2,480 ppm May 1-3; minimum, 230 ppm Mar. 17.
Specific conductance: Maximum daily, 25,000 micromhos Feb. 28; wminimum daily, 1,080 micromhos Oct. 16.
Water temperatures: Maximum, 95°F Aug. 3; minimum, 37°F Jan. 8, Feb. 8.
EXTREMES, 1959-61.--Dissolved solids: Maximum, 17,200 ppm Feb. 27-28, 1961; minimum, 723 ppm Oct. 14, 16, 1960.
Hardness: Maximum, 2,580 ppm May L-4, 1960; minimum, 230 ppm Mar. 17, 1961.
Specific conductance: Maximum daily, 26,200 micromhos Feb. 9, 1960; minimum daily, 1,080 micromhos Oct. 16, 1960.
Water temperacures: Maximum, 99°F Aug. 6, 1959; minimum, 33°F Mar. 4, 1960,

REMARKS.--Records of specific conductance of daily samples available in district office at Austin » Tex. Records of discharge for water year October 1960 to September 1961 given in
Surface Water Records of Texas, Geological Survey Basic Data Release.
Chemical analyses, in parts per million, water year October 1960 to September 1961

Dissolved solids Hardness o Specific

S | . Cal. | Moz | 5o | Po | migr | Sul | Chle- | Flue | Nie | Bo- (ealeulated) i Per | gum | conduct-
Dete of collection i Slca, || trok ||y s dium 25 | bonate | fate ride ride | trate | ron Parta Tons Cal- et | ndsorp. [ 2RO pH

charge (8i0,) (Fe) sium sium Tons = Non- s0- o (micro-

(cfa) (Ca) (Mg) (Na) (K) (HCO,) (509 «n (F) | (¥o,) | (B) per per per Sy | cashon | dlian 5 mhoa at

mil- acre- da magne- Bl ratio 25° €)

lion foot ¥ sium

Oct. 1-13, 1960-=-=ncu- a2 .62 9.6 545 108 1,840 97 1,550 | 2,920 == 7,020 9.55 49.7 1,800 1,720 69 12 10,400 7.4
Oce. L4, lb===cccmmman -| 1,686 11 77 15 L54 72 210 218 2.8 723 .98 | 3,290 254 194 57 4.2 1,250 737
Oct. 15---- 560 an - - - 68 e 1,120 - - == - 600 544 - - 4,300 | 7.4
Oce. 17----==cou 2,750 - b -- e 100 - 1,980 - - - -— 1,020 938 - - 7,120 7.5
Qct, 1B-19--==v=uu- 26,350 11 la4 15 175 72 380 245 1.8 1,010 1.37 | 71,860 421 362 47 3.7 1,600 7.8
Oct. 20----- 40,900 11 108 15 172 92 338 195 1.8 886 1.20 | 97,840 331 256 53 4.1 1,390 | 7.7
Oct, 21-2%<==-= 3,149 12 190 28 398 104 514 590 2.0 1,780 2.42 15,130 589 504 59 7.1 2,870 7.5
Qct. 30-3l==-=--- 781 e -- s 144 - 1,850 - = - -- 1,200 1,080 == = 7,000 7.9
Hov. Ledeseeeo- 496 20 440 78 1,590 139 1,180 | 2,500 - 5,880 8.00 | 7,870 1,420 1,300 71 18 9,060 1.6
Nov. &4=-14- 278 20 518 100 2,100 136 1,420 | 3,320 - 7,540 | 10.3 5,660 1,700 1,590 73 22 11,500 7.5
Now. 15-30 150 18 603 142 2,460 149 1,670 | 3,960 == 8,930 12.2 3,620 2,090 1,970 72 23 13,400 7.5
Dec. 1-20 176 18 586 139 3,210 107 1,650 | 5,110 - 10,800 | 14.8 5,130 2,030 1,950 77 31 16,300 7.2
Dec. 21-31 124 14 607 148 2,840 159 L,710 | 4,530 9,930 | 13.6 3,320 2,120 1,9%0 T4 27 14,900 7.4
Jan. 1-28, 196l=-- 103 12 607 152 2,890 195 1,730 | 4,580 10,100 | 13.8 2,810 1,980 75 27 15,100 7.5
Jan, 29-3l--=csss- 147 13 558 135 2,370 179 1,610 [ 3,740 8,510 11.6 3,380 1,800 73 23 12,800 7.6
Feb. 1-15sescmcmcaannn 154 L5 497 123 2,740 89 1,510 | 4,300 e 9,230 | 12.6 3,840 1,670 77 28 14,300 | 6.9
Feb. 16-26 114 10 527 134 2,920 115 1,610 | 4,570 - 9,830 13.4 3,030 1,770 77 29 14,900 721
Feb. 27-28---- 110 - - T 95 -- | 8,700 17,200 | 23.6 5,110 2,290 it =5 25,000 | 7.2
Mar. l-lf===ssemecanaan 8L.1 | 15 626 164 3,610 83 1,950 | 5,660 a5 12,100 | 16.6 2,650 2,170 78 33 17,700 | 7.3
Mar, L7--=m=z= 675 aa = == - 93 e 358 -- = = e 154 1,750 7.8
Mar. 18+20--=nnemue 132 14 300 75 1,330 149 950 | 2,010 - 4,750 6.46 | 1,690 935 7,460 | 7.7
Mar., 21-3l--=e-u- 104 13 567 153 3,170 90 1,780 | 4,970 -- 10,700 | 14.6 3,000 1,970 7 L 16,000 7.3
Apr. 1=2 ———————— 151 15 240 49 678 100 710 | 1,030 2.5 2,770 3.77 | 1,130 718 65 10 4,400 | 7.6
Apr. J-6---= - B81.2 15 547 130 2,570 86 1,630 | 4,050 - 8,%80 | 12.3 1,970 1,830 75 26 13,500 | 7.2
Apr. 7-13=------ 52.6 17 650 168 4,100 93 1,980 | 6,450 13,400 | 18.4 1,900 2,240 79 37 19,100 7.1
Apr. 14-30. 29.5 16 680 187 3,620 86 2,190 | 5,660 - 12,400 | 17.0 988 2,400 76 a2 17,600 7.1
May l-3--me-cemmcecaann 30.3 - 675 194 - 84 -- | 5,160 -- -- - - 2,410 -- 16,800 | 7.5
May 4-f---mneus 2,061 19 190 26 255 100 510 370 2.0 1,420 L.93 7,900 439 4.6 2,260 7.9
May 7-16===-oomcecaan 114 16 520 75 1,530 126 1,650 [ 2,200 - 6,050 8.23 | 1,860 1,500 17 8,570 | 7.7
May 17-3l-=-eecmmomanan 5.82| 12 627 162 2,180 100 1,980 | 3,430 - 8,440 | 11.5 133 2,150 20 12,200 | 7.4
June l-fe-e--nu- 31.6 - e == -- 80 -- 3,230 == - - - 2,000 - - 11,700 | 7.6
June 5-8 ~eweacueaa| 3,762 18 Jjas 43 995 97 896 1,520 5.6 3,850 5.24 |39,110 916 68 14 5,9%0 7.4
June §-21 meesecanaal 3,231 19 175 20 304 104 500 405 4.3 1,480 2.01 |12,910 434 56 5.8 z,310 7.3
June 22-30=-==eaccanaa - 591 17 240 45 877 127 668 | 1,340 1.6 3,250 4.62 | 5,190 680 7L 14 5,230 | 7.8

a Includes days of less than 0.05 cubic foot per second discharge.
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BRAZOS RIVER BASIN--Continued

BRAZOS RIVER AT WHITNEY DAM NEAR WHITNEY, TEX.

LOCATION,.--Immediately below Whitney Dam, 4.0 miles upstream from Iron Creek, 3.4 miles upstream from gaging station near Whitney, and 7.4 miles southwest of Whitney, Rill County.
DRAINAGE AREA.--26,170 square miles, approximately, of which 9,240 square miles is probably noncontributing.
RECORDS AVAILABLE.--Chemical analyses:

Water temperatures: October 1947 to May 1948, October 1948 to September 1561.
EXTREMES, 1960-6l.--Dissolved solids:

Hardness: Maximum, 442 ppm Sept. 1-30; minimum, 283 ppm Mar. 1-31, Apr. 1-18.
Maximum daily, 2,440 micromhos Sept. 4-7; minimum daily, 1,280 micromhos Apr. 1-2.
Water temperatures: Maximum, 83°F Aug. 19-20, 22-23; minimum, 46°F on several days during January and February.

Specific conductance:

EXTREMES, 1947-61.--Dissolved solids:

Hardness: Maximum, 542 ppm Oct. 1-10, 1948; wminimum, 96 ppm June 11-20, 1952,

Specific conductance:

Maximum daily, 2,660 micromhos Oct. 1, 1948; minimum daily, 203 micromhos May 23, 1952.

October L947 to May 1948, October 1948 to Seprember 1961.

Maximum, L,430 ppm Sept. 1-30; minimum, 783 ppm Apr. 1-18.

Water temperatures: Maximum, 92°F July 21, 28-29, 1957; minimum, freezing point Jan. 28-29, 1548.

REMARKS.--Values reported for dissolved solids concentrations less than 1,000 ppm are residues on evaporation and for concentrations more than 1,000 ppm are calculated from determined constituents
Records of specific conductance of daily samples available in district office at Austin, Tex.
in Surface Water Records of Texas, Geological Survey Basic Data Release.

unless otherwise noted.

Maximum, 1,560 ppm Oct. 1-10, 1948; minimum, 183 ppm June 11-20, 1952.

Records of discharge for water year October 1960 to September 1961 given
No appreciable inflow between dam and gaging station except during periods of heavy local rainms.

Chemical analyses, in parts per million, water year October 1960 to September 1961

Dissolved solids Hardness i Specific
el o | Co | MeE | so Po | Bicar- | Sul- | Chle- | Fluo | M- | Bo as CaCO, Per- | gor | conduet-
2 i~ ilica 5 ne- £ tas- B . cent ance H
Date of callection harge | (800 | (Fe) | °° | sium dium stum | Bomate fate ride ride | trate | ron Parts Tons Tont Cal- Non- i sdsorp. [ o L
(cfz) (Ca) | (mg) | (Na) (x) | ®HCOJ | (SO) «n (F) | o) | (B) e £ per cium, | obon- | dium | MO | mhosat
mil- acre- o magne- aie ratio 25° C)
lion foot % sium
Oct. 1-31, 1960-2---=- 1,993 | 10 9 | 19 211 132 173 342 - | 2.0 980 | 1.33 5,270 312 204 59 5.2 1,630 | 7.8
1,593 | 11 . 31 257 125 218 420 -~ | 15 1,100 | 1.50 4,730 364 261 51 5.9 1,940 | 7.6
1,211 | 11 112 | 2o 263 126 240 410 - | 1.0 1,120 | 1.52 3,660 362 258 61 6.0 1,950 | 7.5
3,568 9.8 105 | 17 242 123 228 368 -- 8 1,030 | 1.40 9,920 332 231 61 5.8 1,770 | 7.5
2,928 9.0 101 | 16 206 132 196 322 - 8 974 | 1.32 7,700 318 210 59 5.0 1,610 | 7.6
1,758 | 1L g |y 151 144 154 250 = ass 821 | 1.12 3,900 283 165 55 4.2 1,350 | 7.0
893 | 10 92 | 13 162 152 149 250 -~ | 2.8 783 | 1.06 1,890 283 158 55 4.2 1,330 | 7.4
852 9.5 108 | 14 206 164 180 320 --| 3.0 974 | 1.32 2,240 327 192 58 4.9 1,620 | 7.5
558 | 11 100 | 17 210 139 188 330 - 18 2926 | 1.26 1,400 320 206 59 5.1 1,630 | 7.3
3,667 | 10 104 | 17 216 139 179 352 - | 1.8 2948 | 1.29 9,390 330 216 59 532 1,680 | 7.1
4,106 | 10 1L | 19 266 120 240 415 -- .8 1,120 | 1.52 | 12,420 355 256 62 6.1 1,920 | 7.5
1,681 | 11 126 | 23 318 117 288 498 0.4 .8 1,320 | 1.80 5,990 409 313 63 6.8 2,260 | 7.6
Sept. 1-30- 749 | 12 136 | 25 341 111 316 540 .5 .8 1,430 | 1.94 2,890 442 352 63 TER 2,410 | 7.4
Weighted average-----| 2,054 | 10 106 | 18 237 129 213 373 -- 1:2 1,040 [ 1.81 5,770 338 233 60 5.5 1,780 -

a Calculated from determined constituents.
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BRAZOS RIVER BASIN--Continued
1100. YEGUA CREEK NEAR SOMERVILLE, TEX.

LOCATION.--At gaging station at bridge on State Highway 36, 760 feet downstream from Gulf, Colorado & Santa Fe Railway Co. bridge, 2 miles south of Somerville, Burlescn County, and 5 miles
upstrean from Davidson Creek.

DRAINAGE AREA.--990 square miles.

RECORDS AVAILABLE.--Chemical analyses: September 1961.
Water temperatures: September 1961.

REMARKS.--Records of specific conductance of daily samples available in district office ar Austin, Tex. Records of discharge for water year October 1960 to September 1961 given in Surface
Water Records of Texas, Geological Survey Basic Data Release.

Chemical analyses, in parts per million, Seprember 1961

Dissolved solids Hartineas P Specific
h:;"" it | 2F Mag- So- tit Bicar- | Sul- Chis- | Fluo- | Wi Bos (calculated) a3 CaC0, Per- | g | conduct-
= 2. ica . ne- i = = cent ance

Date of collection n (0, (Fe) cium el dium G bonate fate ride ride trate ron Parts Tons Tons 9.]. Non- e lﬁfcrp- Ry

(cfa) €2 | gy | (o) | (k) | GG | (500 | (€ | (F) | @Oy | (B) | wer per per | ™ | adon. | divm | Y7 | mhosat

= mil- scre- dn magnes i ratio 25 C)

lion foot L sium ate

Sept. 1-3, 7.02 14 46 12 41 7.2 108 86 60 0.4 0.2 320 0.4& 6.07 164 7% 34 1.4 537 7.4
Sept. 4-10 10.1 15 84 22 84 1.9 114 205 134 3 .0 a652 -89 17.8 300 206 37 2.1 1,000 7.2
Sept. 4,822 12 12 1.5 6.6 5.3 40 13 6.8 2 .5 78 -1 §1,020 36 3 25 «5 122 6.2
Sept. 19,100 = 6.0 K = - 33 = 4.8 - -- £ 2 - 18 0 = = 67 | 6.4
Sept. - 1,108 - 19 4.6 25 76 29 19 = -5 s - - 66 & 70 1.3 216 6.9
Sept. n 21 34 7.8 27 6.7 76 62 40 4 -8 237 .32 173 117 35 32 1.1 388 7.0
Sepr. 25-30--- 67.2 23 56 13 49 7.4 101 119 74 N .8 ably .56 75.1 193 110 34 1.5 b4l 6.6

a Residue on evaporation at 180°C.
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BRAZOS RIVER BASIN--Continued
1110. NAVASOTA RIVER NEAR BRYAN, TEX.

LOCATION.--At gaging station at bridge on U. S. Highway 190, 2.5 miles upstream from Shepherd Creek and 17 miles northeast of Bryan, Brazos County.
DRAINAGE AREA.--1,439 square miles.
RECORDS AVAILABLE,--Chemical analyses: October 1958 to September 19561.
Wacer temperatures: October 1958 to September 196L.
EXTREMES, 1960-61.--Dissclved solids: Maximum, 1,380 ppm Oct. 25-28; wminimum, 52 ppm Nov. 22.
Hardness: Maximum, 262 ppm May 5-6; wminimum, 22 ppm Nov. 22.
Specific conductance: Maximum daily, 2,760 micromhos Oct. 28; minimum daily, 89 micromhos Nov. 22.
Water temperatures: Maximum, B4°F Aug. 3-4; minimum, 38°F Jan. 29.
EXTREMES, 1958-6l.--Dissolved solids: Maximum, 1,380 ppm Oct. 25-28, 1960; minimum, 52 ppm Nov. 22, 1960.
Hardness: Maximum, 355 ppm June 25, 1960; minimum, 22 ppm Nov. 22, 1960.
Specific conductance: Maximum daily, 2,760 micromhos Ocet. 28, 1960; minfmum daily, 89 micromhos Nov. 22, 1960.
Water temperatures: Maximum, 89°F Aug. 4, 1959; minimum, 38°F Jan. 4-5, 1959, Jan. 29, 1961.
REMARKS .--Records of specific conductance of daily samples available in district office at Austin, Tex. Records of discharge for water year October 1960 to September 1961 given in
Surface Water Records of Texas, Geological Survey Basic Data Release.

Chemical analyses, in parts per milliom, water year October 1960 to September 1961

Dissolved solids Hardnoss Specific

Moan | e | tron | G+ | M= | s | Pe | Bicar | sw. | hle | Flue [ Ni | B (calculated) ss CaCO, Pere | g | conduet.

Data of collection e (;_o"‘, cium | 2 | dum | 2 | bonate | fate ride | ride | trate | ron | Parts | Tone Cal- cent | odeorp. [ 80°°

i0; (Fe) sium sium Tons - Noen- 0= g (micro-

(efs) {Ca) (Mg) (N=a) (K) (HCO,) (500 (cny (F) (NO,) | (B) per per e cium, H disen tion SEiaier

mil- acre- da. magne- i ratio 25" C

lion foot ¥ sium » )
Ocr. 1-16, 1960--- 15:1 | ‘14 26 8.5 51 66 49 7% -- | 0.5 255 | 0.35 10.4 100 46 52 2.2 466 7.1
Oct. 17-19=s==azan 151 13 45 14 184 46 50 340 -] 1.2 670 .81 273 170 132 70 6.1 1,300 6.5
Oct. 20-22 7.0 8.7 | 3.0 24 24 17 3% -~ 1.0 107 .15 197 34 L4 50 1.8 199 6.6
Oce. 23 - -- - -- 37 20 7% - - - - - 54 24 -- -- 360 6.8
Oct. 24-- -- -- -- -- 61 -- 338 - -- - -- - 112 62 -- -- 1,240 6.9
Ocz. 25-28 12 56 13 458 69 24 785 -- 1.0 1,380 | 1.88 |[1,180 193 136 84 14 2,610 7.0
Oct, 29-- 9.4 L7 3.5 120 25 13 200 - 1.0 376 .51 [2,080 57 16 82 6.9 744 6.6
Qer, 30-31 8.4 1L 3.2 67 24 12 109 - .8 223 .30 1,600 41 21 78 4.5 436 6.6
Nov. L-5-- 9.0 10 3.0 42 33 15 60 - 8 L56 .21 557 17 10 7 3.0 292 6.7
Nov. 6-9- 13 18 4.6 68 47 23 106 -~ 8 256 .35 7.4 64 25 70 3.7 475 7.0
Nov. 10-18 4|12 28 8.4 150 58 36 245 -~ 8 a559 .76 149 104 57 76 6.4 965 7.0
Nov. 19-20 11 11 3.2 29 34 18 40 - 8 130 .18 516 41 13 61 2.0 241 6.7
7.0 7.0 | 2.4 16 24 14 20 - 8 79 11 865 27 8 57 1.3 138 6.4
-- -- -- -- 21 11 9.0 - -- 52 .07 748 22 5 -- .- 89 6.5
Nov. 28-30-====-=-====| 1,444 12 20 5.2 93 48 20 151 -~ 5 326 44 1,270 72 3z 74 4.8 640 6.7
Dec. lefemmmemmmmmmeee 226 16 28 8.1 99 64 41 158 -- .5 atlé .57 254 104 51 68 4.2 703 6.9
Dec. 8, 20-22, 30-3L-- 760 14 22 6.1 34 48 39 52 - 5 192 .26 394 80 41 48 1.7 338 6.8
Dec. 9-19=-==== 10,980 9.1 ] 2.0 18 33 12 23 - i 91 .1z |z,700 13 6 54 L.4 158 6.4
258 17 3 9.6 47 57 59 78 .- H1 270 .37 188 117 70 47 1.9 473 6.7
1,014 13 26 6.9 36 53 46 57 .- 5 211 .29 578 93 50 46 1.6 382 6.7
7,475 8.6 L 2.8 15 18 14 18 -- .5 89 .12 |1,800 39 8 46 1.0 158 6.6
669 14 27 7.7 36 56 50 56 - .5 219 .30 396 99 53 4t L.6 391 6.8
Feb. 1-5- - 308 17 16 12 52 64 69 90 - .5 308 .42 256 140 87 45 1.9 544 7.2
Feb. 6-12- -| 4,820 9.2 16 3.6 23 35 26 34 - .8 130 .18 |1,690 55 26 48 1.3 230 6.6
Feb. 13-16, 18-20-----| 1,794 12 23 5.4 41 50 32 67 - .8 206 .28 998 80 39 53 2.0 376 6.7
Feb. 17===m==mm=ammmm 1,580 -- -- -- -- 34 -- 34 -- -- -- -- -- 50 22 - - 215 6.5
feb. 21-28--c-m=emuaao| 3,720 13 16 3.5 22 46 20 3 -- .5 129 .18 1,300 54 17 47 1.3 222 6.7
Mar. l-2-- 562 17 27 6.9 32 66 41 48 0.2 52 204 .28 310 96 42 42 1.4 359 7.9
Mar. 3-% -l 357 18 38 11 45 74 63 77 3| 2.8 291 .40 280 140 79 41 1.7 517 7.2
Mar. 10-12 - 988 12 20 5.3 10 46 36 43 <3 5 170 .23 453 72 3% 48 1.5 305 2.1
Mar. 13-17 - 384 15 10 10 43 66 54 69 9 .2 254 .35 263 116 62 44 27 461 7.2
Mar. 18-21-- -l 1,562 1L 19 4.5 28 4 34 38 3 .8 158 .21 666 66 30 48 1.5 284 6.8
Mar. 22+3l-sesa-av-=aal 648 13 34 8.8 49 82 51 % 3 2 a278 .38 486 121 54 47 1.9 462 6.7
307 15 40 11 66 94 61 104 - .5 344 47 285 145 68 50 2.4 625 5.8
402 13 29 7.2 45 64 55 64 - .8 2259 .35 281 102 50 49 1.9 446 6.8
Apr. 87.2 | 17 37 11 56 80 65 90 - 2 315 .43 74.2 138 72 47 2.1 567 6.9
May Lebmanee SCESSE 104 22 40 13 62 85 72 102 - .8 a386 .52 108 154 84 47 2.2 625 7.1
May S5=f===== S 138 26 7% 19 156 150 80 280 - L.5 70 .97 265 262 140 56 4.2 | 1,280 7.8
May 7-20-- aemana 56.8 | L7 50 12 7% 130 62 124 - 8 ab4l .60 67.9 174 68 50 2.6 744 7.5
May 21-31-sscascscmans 46.9 | 21 46 13 76 111 68 122 - .5 a639 .60 55.6 168 8 50 2.5 713 7.3

a Residue on evaporation ac 180°C.
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BRAZOS RIVER BASIN--Continued
1140. BRAZOS RIVER AT RICHMOND, TEX.

LOCATION.--At gaging station at bridge on U. §. Highway 39 in Richmond, Fort Bend County, 925 feet downstream from Texas & New Orleans Railroad Co. bridge, and at mile 93.
DRAINAGE AREA.--44,020 square miles, approximately, of which 9,240 square miles (s probably noncontributing.
RECORDS AVAILABLE.--Chemical analyses: October 1945 to September 1961.
Water tewperatures: November 1950 to September L961.
EXTREMES, 1960-6L.--Dissclved solids: Maximum, 837 ppm Aug. 18-31; minimum, 159 ppm Nov. 24-30.
Hardness: Maximum, 304 ppm Aug. 18-31; minimum, 92 ppm Nov. 24-30.
Specific conductance: Maximum daily, 1,430 micromhos Aug. 20; minimum daily, 242 micromhos Nov. 25-26.
Water cemperatures: Maximum, 85°F on many days during August and September; minimum, 46°F Dec. 21-22.
EXTREMES, 1945-61.--Dissolved solids: Maximum, 1,400 ppm Sept. 1-10, 1951; minimum, 133 ppm Aug. 27-31, 1947.
Hardness: Maximum, 446 ppm Sept. 1-10, 1948; minimum, 74 ppm Jan. L3-14, 18-20, 1950,
Specific conductance: Maximum daily, 2,540 micromhos Sept. 4, 1951; minimum daily, 187 micromhos Aug. 31, L947.
Water temperacures (1950-61): Maximum, 91°F Aug. 5, 1951; minimum, 39°F Jan. 4, 1959.
REMARKS ,--Records of specific conductance of daily samples available in district office at Austin, Tex. Records of discharge for water year October 1960 to September 1961 given in
Surface Water Records of Texas, Geological Survey Basic Data Release.

Chemical analyses, in parts per million, water year October 1960 to September 1961

Dissolved solids Hardness 5 Specific
Mg silica | ron | S2F 5:‘: So- | Po | Biear | Sub | Co |Flao | Ni | Bo Cranidug 2c L307C) st Per- | iom | conduct-
Date of callection hargs | (Si0,) | (Fe) :i:.m pemii dium sum | Domate fate ride ride trate ron Parta Tons Tons ?;l- Non- ‘::_‘ -d..mrp- (“.'E
(efs) (Ca) (Mg) (Na) (K) (HCO,) (S0, (cn (F) | (NQ,) | (B) per per ek shim, | | aia tion m““h::t
mil- acre- 4 magne- ratio 25 C)
lion foot i sium sl

Oct. 1,431 13 72 17 124 182 106 L84 L 1.0 628 0.85 2,430 250 100 52 3.4 1,060 7.6
Oct. 4,880 12 50 10 63 141 54 92 & 2.0 368 .50 4,850 166 50 45 2.1 630 7.7
Oct. 13,990 13 36 5.4 23 111 29 28 B 1.8 198 .27 7,480 112 21 31 .9 324 7.5
Occ. 19,960 12 56 8.9 70 122 66 113 == 1.5 410 .56 | 22,100 176 76 47 2.3 687 7.6
Nov. 24,850 12 44 7.0 49 102 46 81 == 1.0 a290 .39 | 19,460 139 36 (23 1.8 521 7.2
Nov. 29,950 12 34 5.1 26 96 28 39 . 1.0 algz .26 15,530 106 28 35 1.1 304 ]
Nov, 7,433 11 62 12 9L 132 82 147 = 1.0 a471 .64 9,450 204 96 49 2.8 847 7.3
Nov 15,360 12 44 6.5 44 120 38 66 == 1.2 a27l 237 | 11,240 136 EL 41 1.6 449 7.3
Nov. 25,910 12 30 4.0 20 93 22 24 = L.2 als9 .22 | 11,120 92 16 32 +9 268 7.4
Dec. 16,670 13 45 6.0 38 128 37 54 - 1.0 278 .38 | 12,510 137 32 38 1.4 460 7.1
Dec. &7,580 12 38 5.0 21 104 27 29 - 2.2 al83 .25 | 23,510 110 26 29 .9 330 7.2
Dec. 19, 22-31- 17,870 13 45 7.3 32 133 36 45 -- 2.5 260 .35 12,540 142 34 33 1.2 437 7.2
19,540 13 50 8.2 35 142 44 49 -- 2.8 297 40 | 15,670 158 42 32 1.2 488 7.2
69,180 L 42 6.1 25 124 33 32 - 2.8 a213 .29 | 39,7%0 130 28 29 1.0 376 7.3
28,460 12 53 8.9 47 142 52 69 - 2.8 342 .47 | 26,280 168 52 38 1.6 569 7.4
13,400 12 68 1 48 190 63 66 = 4.8 382 .52 | 13,820 214 59 33 1.4 637 7.7
28,100 11 55 8.9 40 154 52 55 - 4.2 324 -44 | 24,580 174 42 34 1.3 536 7.4
48,020 10 42 6.4 24 123 36 30 - 3.0 223 .30 | 28,910 132 30 28 -9 371 7.2
41,400 11 44 6.7 29 121 40 41 - 2.0 252 234 | 28,170 138 38 31 1.1 418 7.2
17,770 13 564 8.9 26 168 37 34 - 5.5 286 -3% | 13,720 171 34 25 .9 455 7.7
13,500 13 68 L1 43 193 56 62 - 6.2 388 .53 14,140 214 56 31 1.3 622 7.7
15,630 11 58 9.4 37 1635 53 49 e, 5.3 332 .45 14,010 183 48 31 1.2 538 7.6
9,790 12 68 198 56 178 68 a2 e 3.8 426 .58 | 11,260 214 68 36 1.7 692 7.8
7,992 13 70 13 53 197 13 78 0.4 4.8 426 .38 9,190 228 66 34 1.5 694 7.8
5,782 12 72 13 52 212 64 72 4 4.0 417 .57 6,510 233 60 33 1.5 681 7.8
3,305 8.4 70 16 73 199 83 104 -4 2.2 498 .68 4,440 240 78 40 2.1 807 7.5
4,209 13 72 13 68 182 89 98 = 2.0 467 .64 5,310 233 84 39 1.9 763 7.4
2,369 1L 68 15 84 180 90 122 - 1.8 490 .67 3,130 231 84 44 2.4 858 7.2
1,%%4 13 65 16 72 206 77 94 4 1.2 447 -61 2,410 228 59 41 2.1 m 7.1
June 2,380 18 83 16 84 184 87 118 == 2.8 496 .67 3,860 228 77 L 2.4 828 7.6
June 42,760 17 37 5.6 28 1o 32 36 == 3.2 225 .31 | 25,980 116 26 as 1:1 359 7.5
June 23,180 16 69 12 120 124 109 188 - 1.8 601 .82 | 37,610 220 120 54 3.5 1,020 7.5
July 14,840 21 58 I 82 131 78 126 -4 1.8 476 .65 | 19,070 190 82 49 2.6 775 7.3
July 19,680 28 48 8.3 &0 122 60 B5 W 1.8 376 .51 19,980 154 54 46 2.1 599 7.1
July 24,100 21 38 6.1 32 115 33 42 -3 1.8 a23l .31 15,030 120 26 37 1.3 382 7.7
July 17,200 16 49 7.8 38 116 61 B4 3 1.8 356 48 | 16,530 154 &0 45 2.0 585 7.0
July 11,270 17 76 13 127 142 122 194 «3 1.8 658 .89 | 20,020 243 126 53 3.5 1,080 7.3
7,486 20 84 L5 145 161 134 222 N -3 755 1.03 | 15,260 271 139 54 3.8 1,200 7.8
2,813 L4 92 18 160 187 147 244 4 1.5 837 1.14 6,360 304 150 53 4.0 1,340 7.7
1,912 21 86 21 152 192 144 229 -- 2.2 805 1.09 4,160 301 144 52 3.8 1,280 7.4
Sepr. 12, 28-30- - 4,995 18 54 1o 73 L44 58 110 e .0 426 .58 5,750 176 58 47 2.4 701 7.2
Sepr. 13, 21-27- -| 10,320 20 40 5.5 42 110 42 56 = =5 278 .38 7,750 122 32 4z 1.7 445 7.2
36,610 16 34 4.7 24 103 28 31 e= .8 208 .28 120,560 104 20 34 1.0 323 7.4
Weighted average-----| 16,130 13 49 8.0 A4 132 49 b4 - 2.4 2 0.42 13,590 156 48 3B 1.5 519 =

a4 Calculated from determined constituents,
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BRAZOS RIVER BASIN--Continued
MISCELLANEOUS ANALYSES OF STREAMS IN BRAZOS RIVER BASIN IN TEXAS--Continued

Chemical analyses, in parts per million, water year October 1360 to Seprember 196l--Continued

Dissolved solids Hardness So- Specific
Di sili Cal- | Moz | 5o | Po | Bicar. | Sal | Chle. | Fluo- | Ni- Cusetdoanacs 100/G) SE Pere | gium | sondust- Densicy
. is- ilica Iron = ne- . 5e : - cent b ance H ar
Dete of collection hasae (5i0.) (Fe) cium i dium e bonate fate ride ride trate Parts Tons Tons g.]. Non- o ad.lorp Ceniiros P 20
(cfa) (Ca) | Mgy | (M=) | (k) | (HCON | (SO cn L2 st e per per cum, | rbon. | divm | "% | mhosat
mil- acre- magne- ratio =
> day : ate 25°C)
lion foot sium
SALT FLAT CREEK AT MOUTH NEAR ASPERMONT
T T -
May 11, 1961l-===m=n-= 1,880 | 1,400 [82,200 | 270 16 3,060 (133,000 b222,000{ 353 10,400 | 10,400 94 350 | sl [0 aares
Miy 20onmmmmmemmmmm e 96.000 | 3,050 |143,000 9,810 35 | | Io1.183
822. NORTH CROTON CREEK AT MOUTH NEAR KNOX CITY
T ; :
oc. 0 =l { -~ .- | 6,360 ( 25 o = [ w,s00] -- | 1.005
Yov. 5.36 1,700 | i -~ 11,870 | 2,990 | 2,490 - | 60 | ‘ u.onn’ Sl I
Jan. 3.77 1,260 | | 184 | 1,790 2,120 2,170 2,020 | 56 | | s.880] 7.4 2
Mar. 1.00 2,800 ! . 2,340 4,650 3,060 -- 67 | 15,-30‘ i 1.006
| i |
Apr. 2.26 4,510 - | 2,380 7,330 3,450 - 21,800 | 1.009
May: EL 3.77 1.080 3| 80 | L.700 1,800 1,960 | 1,890 | 54 7,720 | --
July 28 1.20 2,480 -- | 2,170 4,130 2,700 — | &7 | 1a,000 | 1.006
Sept. Ll--- 2z [ -- = 4,550 -- - - i ”'wil - | 1.005
424, MJSTANG CREEK AT MOUTH NEAR KNOX CITY
T T
0.0 1,990 -- -~ | 2.860 2,990 2,950 -~ | 591 I 1.00%
1.65 393 12 %o | 1,390 780 : 2,360 | 2,250 | 26 |
51 421 13 160 1,990 740 2,260 | 2,130 29 |
04 72 12 13 2,390 1,120 i 2,520 2,410 s |
| i H |
.03 521 13 12 | 2,19 880 | i 2,160 | 2,080 | 38 |
. £.51 HRE 86 | 1,760 495 i | 1,960 | 1,870 H
July 28 08 325 wr | 1,740 420 | 1.790| 1,700 | 28 | ‘
Sept. .00 577 82 2,270 740 | 2,220 2,150 % | |
LAKE CRAHAM NEAR GRAHAM
Oct. 14, 1980-=n-nn--- } l sz | I “6 | a,ui &b [ 12s l a,a| lE‘aE 03 | 02 { nml 0.43 I I ‘.52] 46 ‘ <8 r 2.3 | 519{ 7.2 }
I
1025. LEON RIVER NEAR BELTON
T T T
Mar | 8.4 I I 55 9 sl 18 | 26 | | zv] 0.3 | 5.4 | 272 u.arT I zo'.l 2 E 17 1 0.6 ‘ Lb]% 7.5 }

a Values expressed in parts per million should be muleiplied by the densit-. where given. when compuring loads.
b Calculated from determined constituents.
¢ Mean daily discharge.
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COLORADO RIVER BASIN

1195. COLORADO RIVER NEAR IRA, TEX.

LOCATION.--At gaging station at bridge on State Highway 350, 3 3/4 miles downstream from Bluff Creck, 4 miles upstream from Willow Creek, and 4.5 miles

DRAINAGE AREA.--3,617 square miles, approximately, of which 2,590 square miles is probably noncontributing.
RECORDS AVAILABLE.--Chemical analyses: November 1958 to September 1961,
Water temperatures: November 1958 to September 1961.
EXTREMES, 1960-61.--Dissolved solids: Maximum, 57,900 ppm May 1-6; minimum, 234 ppm Oct. 19.
Hardness: Maximum, 5,990 ppm May 1-6; minimum, 69 ppm Oct. 19.
Specific conductance: Maximum daily, 71,600 micromhos May 6; minimum daily, 411 micromhos Oct. 19.
Water temperatures: Maximum, 91°F June 13; minimum, freezing point Jan 25, 27, 29.
EXTREMES, 1958-61--Dissolved solids: Maximum, 67,5600 ppm May 1-8, 1960; minimum, 234 ppm Oct. 19, 1960,
Hardness: Maximum, 6,420 ppm May 1-8, 1960; minimum, 69 ppm Oct. 19, 1960,
Specific conductance: Maximum daily, 87,800 micromhos May 8, 1960; minimum daily, 411 micromhos Oct. 19, 1960.
Water temperatures: Maximum, 95°F July 10, 1960; minimum, freezing point on several days during winter months.

REMARKS.--Records of specific conductance of daily samples available in district office at Austin, Tex. Records of discharge for water year October 1960 to September 1961

Records of Texas, Geological Survey Basic Data Release.

Chemical analyses, in parts per million, water year October

1960 to September 1961

southwest of Ira, Scurry County.

given in Surface Water

% Dizsolved solids Hardness So- Specific

Moan; i Cal. | Mag- [ 5o Po- | Bicar. | Sul | Chlo- | Fluo | Ni | Bo- (calculated) R Ber:l iyt [focntluet:
Date of collection g ) Slaa | dron | G ] ve | | B | e | gk ride | ride | trate | von | Parts | Tons Cal- €ent | pdsorp- [ B0°® | pH

charge (8i0;) (Fe) sium sium Tons P Non- s0- A (micro-

(cfs) (Ca) (Mg) (Na) (K) (HCO.) (80,) (cn (F) (NO,) (B) per per per ciom, carbons | dium o mhias at

mil- BCre. magne- ratio =

lion foot ey sium o) 287C)
Oct. 15-17, 1960---=--- 20.2 | 6.4 236 | 64 2,350 65 640 | 3,710 . 7,060 | 9.60 384 847 79 | 86 | 35 11,600 | 6.7
Oct. 18, 20-30- 471 7.6 26| 6.9 120 152 70 125 0.8 ats6 | .62 580 54 o 75 5.8 770 | 7.9
2,010 8.2 23| 2.8 60 99 23 65 2.5 234 | .32 | 1,840 69 o s5 3.1 411 | 7.5
100 - -- - -- 142 o 225 =% =2 i -l 112 o s o 1,080 | 7.7
65.0 | 7.8 38| 13 237 155 82 318 9.7 a782 | 1.06 137 148 22| 78 8.5 1,220 | 8.1
26.2 | 5.4 56| 19 458 159 132 670 2.0 1,620 | 1.93 100 218 a7 | B2 | 13 2,600 | 7.9
17.5 | 6.4 87| 28 833 165 206 | 1,270 2.5 2,510 | 3.41 119 332 197 | 85 | 20 4,520 | 7.8
10-12, 16-18- 283 3.7 138 | 48 1,530 168 360 | 2,380 = 4,540 | .17 4.7 42 404 | B6 | 29 7.810 | 7.7
Nov. 13-15, 19-23 2.09| 3.9 217 | 79 2,530 166 558 | 4,160 == 7,730 |10.6 43.6 866 730 | 87 | 39 12,700 | 7.6
Nov. 61| 3.2 337 | 158 4,280 162 901 | 6,890 - 12,600 [17.3 20.8 | 1,490 | 1,360 | 86 | 48 19,800 | 7.5
Dec. 56] 5.0 406 | 160 5,370 155 1,160 | 8,510 ws 15,700 |21.6 23.7 | 1,670 | 1,540 | 87 | 57 23,900 | 7.6
Dec 3.70| 11 32| 6.1 143 101 50 198 2.5 493 | L7 4.93| 105 22| 75 6.1 908 | 811
Dec 1.32| 5.7 352 | 136 4,480 180 1,050 | 7,060 . 13,200 |18.1 47.0 | 1,660 | 1,290 | 87 | s2 20,300 | 7.7
Dec. 61 5.5 514 | 194 6,570 191 1,480 | 10,400 - 19,300 |26.6 31.8 | 2,080 | 1,920 | 87 | 63 28,100 | 7.4
Jan. o1 5.4 543 | 205 6,910 188 1,630 | 10,900 =S 20,300 [27.9 49.9 | 2,200 | 2,060 | 87 | 64 29,100 | 7.4
Jan. 1.86| 4.3 597 | 224 7,760 178 1,850 | 12,200 == 22,700 [31.3 114 2,410 | 2,260 | 87 | s9 31,700 | 7.3
Feb. .80| 3.3 553 | 205 7,260 164 1,810 | 11,300 - 21,200 |29.2 45.8 | 2,220 | 2,090 | 88 | &7 30,200 | 7.4
Feb. 57| 2.8 605 | 236 8,160 129 1,990 | 12,800 e 23,900 |33.0 36.8 | 2,480 | 2,370 | 88 | 71 33,300 | 7.1
Mar. 23| 3.7 744 | 278 10,600 92 2,520 | 16,500 22 30,700 |42.6 19.1 | 3,000 | 2,920 | 88 | 84 42,600 | 7.0
Marz. 39 3 696 | 267 9,930 101 2,390 | 15,500 =3 28,800 |40.0 30.3 | 2,830 | 2,750 | 88 | 81 40,400 | 6.6
27| 3.7 822 | 344 11,500 122 2,790 | 18,000 - 33,500 | 46.6 15.4 | 3,470 | 3,370 [ 88 | es 43,400 | 7.2
b .05| 3.5 1,220 | 493 16,700 157 4,030 | 26,300 - 48,800 | 68.7 6.59( 5,070 | 4,940 | 88 | 102 57,900 | 7.1
b .07 &.9 1,460 | 583 19,600 172 4,750 | 31,200 -- 57,900 | 82.1 10.9 | 5,990 | s.850 | 88 |111 69,100 | 7.0
1.90{ 4.2 586 | 195 7,730 106 1,840 | 12,100 -- 22,500 [31.1 115 2,260 | 2,180 | 88 | 71 32,400 | 6.6
b .04 1.8 755 | 306 10,200 82 2,450 | 16,100 - 29,900 [ 41.5 3.23| 3,140 | 3,080 | 88 | 79 41,200 | 7.0
June 60.0 =5 = = - 100 . 700 s - == --| 320 238 | -- = 2,790 | 7.4
June 3.90) - - . . 85 -- | 1,560 - =e - -1 400 330 | -- = 5,250 | 7.3
June 32.0 == - -- == 84 -- | 3,050 - = = --| 855 586 | -- = 9,540 | 7.2
June 313 14 52| 4.5 86 150 33 124 3.2 91| .53 130 148 25 | s6 3.1 720 | 7.8
June 13.0 -- . - - 83 e 610 B A e --| 190 122 | -- - 2,250 | 7.5
June 3.40| - s e e I - | 1,460 -- S = --| 360 283 | -- - 4,980 | 7.5

a Residue on evaporation at 180°C.
b Includes days of less than 0.05 cubic foot per second discharge.
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COLORADO RIVER BASIN--Continued

1195. COLORADO RIVER NEAR IRA, T

«--Continued

Chemical analvses, in parts per

llion, water year October 1960 to September 1961--Continued

Dissolved solids Hardness S Specific
zmn.-n o o | S Mag- | s, Bicar- | Sul- | Chlo- | Flue- | Ni- | Ba- (calculated) b * 1nq” G, | Fonduct
. is- ilica. - ne- - = %, cen G ance H
Date of callection harge | (5100 | (Fe) cum | o dium bonate fate ride ride trate ron Parts Tons P n.u._. Non- kES :_uB.u o P
(cfa) (Ca) | (mgy | (Na) (HCO,) | (500 [{=3] (Fy | ®oy | (B) par per o cium, | hon- | dium | P97 | mbosat
mil- acre- i magne- g ratio 35 C)
lion. foot 2 sium.
June 11-14, 1961------ 0.55| - -- -- - 86 -- 3,930 -- -- -- 807 736 - - 12,000 o
June 15-17==s=se=m=-n-o 220 15 46| 6.8 156 . 11l 52 235 I 2.0 0.77 136 138 | 41 71 5.8 1,080 E]
T . R 11.0 - -- - - 93 -- 820 ! I -- -1 238 # 162 | -- -- 1 2,960 | 7.7
June 19=20-m==mmmmmnn-o 3.5 -- -- -- -- 108 -- 1,650 | -- -- -- --1 415 326 R R R ]
June 21-2b-mmceec-sessd .50 -- -- -- -- 104 -- 3,480 -- -- -- -- 755 670 - ! =00 10,700 ! 7.4
Hone 35-30-n=nzcacaaned b .13 == = -- 100 - 6,210 -- -- -- --1 1,320 1,240 - -- | 17,900 | 5.7
i |
Toifemsomeaetocae | 32.27] %0 362 | 124 4,170 7t 929 | 6,700 | -- 12,360 | 16.8 75.4 | 1,610 | 1,360 | 87 | 48 15,700 | 6.7
13---- ----< 2,100 11 36| 2.4 79 | 104 k3! 108 321 A6 | 1,820 100 15| 63 3.4 615 | 7.7
14, 16-22 =4  78.0 | 6.4 &b 11 240 1 157 89 322 | a792 | 1.08 167 155: | 6| 17 8.4 1,480 L
§mmmmmmcom ool aE 37.0 | 10 91! 20 610 | 13 | 1e0 580 1,520 | 2.61 192 309 | 224§ 81 15 1,490 5
23-31-mmmmmmmmm=e 276 5.3 28| 7.0 83 | 165 | 56 6l | | a3zs | .44 241 39 | 0 65 3.6 569 5
| | !
Aug. l=3---- 53.3 [ 6.0 36| 8.8 160 171 7 180 | as50 .73 79.2 121 (ol (T 5.3 985
Aug. 4-6--- 20.7 | 6.0 41] 12 325 | 115 107 438 1,020 | 1.39 57.0 167 24| 8L il 1,830
Aug. 7-10----- 5.60{ 5.8 82| 24 830 | Lz 222 1,230 2,480 | 3.37 37:5 303 162 | 86 21 4,360
Aug. 11-20-----=-- bl 4.3 197| 68 2,370 1 1as 572 3,690 -- 6,970 | 9.51 8.28 7L 652 | 87 | 37 | 11,800
Aug. 21e25-mmmmmmm-m--od b .l&] 2.9 384 | 139 4,720 | us 1,020 | 7,540 -- 13,900 ! 19.1 5.25{ 1,530 | 1,440 | 87 ! 52 | 21,300
Weighted average----4 c43.5 | 8.1 7| 8.4 198 136 % 260 - 860 | 0.90 17:5 127 16 ¥ 77 _ 7.6 W. 1,100

a Residue on evaporatiom at 180°C.
5 Includes days of less than 0.05 cubic foot per second discharge.
c Represencs 100 percent of streamflew for water year October 1960 to September L96L.
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COLORADC RIVER BASIN--Continued

LOCATION.--At gaging station at Colorado City, Mitchell County, 3,517 feet upstream from bridge on U.

1.6 miles upstream from Lone Wolf Creek, and at mile 796.

DRAINAGE AREA.--4,082 squarc miles, approximately, of which 2,590 square miles is probably noncontributing.
RECORDS AVAILABLE.--Chemical enalyses: May 1946 to September 1954, November 1956 to September 1961.

Water temperatures: November 1952 to September 1954, November 1956 to September 1961.
EXTREMES, 1960-61.--Dissolved solids: Maximum, 48,600 ppm May 1-17; minimum, 302 Ppm June 15-17.

Hardness: Maximum, 6,040 ppm May 1-17; ninimum, 92 Ppm July 1l4.

Specific conductance: Maximuam daily, 67,400 micromhos May 14, 17; minimum daily, 514 micromhos June 15.
minimum, freezing point Janm. 28, Feb. 7.
EXTREMES, 1946-54, 1956-61.--Dissolved solids: Maxirum, 48,600 ppm May 1-17, 1961; minimum, 176 ppm Oct.

Water temperatures: Maximum, 96°F Aug.

Hardness: Maximum, 6,040 ppm May 1-17, 15961; minimum, 65 ppm Sept. 15-20, 1949.

Specific conductance: Maximum daily, 67,400 micromhos May 14, 17, 1961; minimum daily, 245 mi
Water temperatures (1956-61): Maximum, 98°F July 29, 1960; minimum, freezing point on scveral days during December,

COLORADO RIVER AT COLORADO CITY, TEX.

26, 1947.

cromhos May 14, 1957,

January, and March.

- Highway 80, 4,100 feet upstream from Texas & Pacific Railway Co. bridge,

REMARKS .-~Records of specific conductance of daily samples available in district office at Austiu, Tex. Records of discharge for water year October 1960 to September 1961 given in
Surface Water Records of Texas, Geological Survey Basic Data Release.
Chemical analyses, in parts per million, water year October 1960 to September 1961

Dissolved solids Hardness Specific

Mean P, & . (calculated) as CaCO, So- -

i Iron Cal- So- o Bicar- Sul- Chlo- | Fluo- | Ni- Bo- Per- | gium | conduet
Date of collection il ey | o dium | 2% | bonate | fate | ride | ride | trate | rom Toms | pons | G | pns | St | adsorp- | f2ee | pH

(cfs) (Ca) (Na) (K) (HCO,) (80.) (cny (F) (NO,) | (B) per per SR, | arbon | dium tion mhos at

acre- day magne- ate ratio 25' C)

foot sium.

Oct. 1-15, 1960-- o 9.3 475 | 192 5,530 82 1,330 | 8,900 =3 16,500 | 22.7 --] 1,970 1,910 | 86 56 24,600 6.8
Oct. 16memnmnnan 185 - - 95 - 490 -- -- - --| 208 130 | -- 1,900 | 7.6
[TYSD & R— 90.0 - - - - 86 - | 1,720 -- -- == --|  usa 394 | - 5,690 | 7.4
Oct. 11 40 8.1 186 112 61 270 3.0 634 .86 1,620 134 42 75 7.0 1,220 7.7
Qct. 9.2 37 5.6 104 125 43 135 3.2 398 .54 | 2,560 116 13 66 4.2 723 7.7
Oct. 7.4 28 8.2 148 158 80 150 1.0 a3l .70 752 104 o 76 6.3 900 7.9
Qct. 7.8 401 13 243 163 4 322 -8 803 1.09 401 154 20 78 6.6 1,460 8.0
1-Femmemmmee e 90.7 8.6 60| 19 406 166 123 600 1.8 i,300 1.77 318 228 92 80 12 2,400 8.1
bommm e e 42.0 8.8 92 32 716 175 184 1,120 3.0 2,240 3.05 254 361 218 81 16 4,010 8.1
B-16mm-mmmeamean 13.2 5.6 161 59 1,460 175 356 2,350 == 4,480 6.09 160 bbb 500 83 25 7.570 7.9
17-30-=n=uux == 4.61 4.4 259 1 118 2,520 145 594 4,160 == 7,730 10.5 96.21 1,130 1,010 83 a3 12,400 7.8
1-12- 6.68| 6.4 333 | 136 3,210 148 778 5,270 A 9,810 13.4 177 1,390 1,270 83 38 15,900 7.8
13-31 3.57) 4.6 417 117 3,990 168 1,000 6,550 == 12,200 | 16.7 118 1,740 1,610 83 41 19,100 7.3
Jan. 1-15, 196l----cunn 4.73| 3.7 402 | 163 3,950 157 993 6,450 12,000 | 16.4 153 1,670 1,540 84 42 18,300 7.4
Jan. 16=31-mccememnnooo 5.97] 4.3 407 | 155 3,980 172 1,020 6,450 12,100 16.6 195 1,650 1,510 84 43 18,300 7.5
Feb. 1-15-mcmcmmmomnao 4.61 3.7 363 | 155 3,640 193 962 5,570 == 10,600 | 14.5 132 1,540 1,380 83 38 16,600 7.2
Feb. 16-28- ——emae 3.27} 3.3 446 | 189 4,560 175 1,250 7,340 == 13,900 | 19.1 123 1,890 1,750 84 46 20,900 6.9
Mar. 1-15--=-ccommmoao| 1.24| 3.7 514 | 197 5,720 152 1,500 9,100 == 17,100 | 23.5 57.3| 2,090 1,970 86 54 24,900 7.3
Mar. 16-31-=----oooooo. 2.36) 3.4 558 | 227 6,170 109 1,660 9,880 = 18,600 | 25.6 119 2,330 2,240 85 56 26,900 7.1
Apr. l-l5---eeeemeeaooo B4 5.0 656 | 290 7,310 100 1,920 | 11,800 & 22,000 | 30.3 49.91 2,830 2,750 85 60 32,200 7.1
Apr. 16-30-=ncccccoanan Q 8.4 922 | 422 9,710 84 2,560 15,900 29,600 [ 41.1 == 4,040 3,970 84 66 40,700 6.7
May 1-17-mmmsmememend o 16 1,410 | 613 16,200 86 3,870 | 26,400 48,600 | 68.3 --| 6,040 5,970 85 91 61,300 7.1
May 1B, 21-22--cmmeannn 154 13 127 | 36 907 108 237 1,490 2,860 3.89 1,190 465 376 81 18 5,120 a7
May 19-20-------memnnnal 1,160 13 70| 15 339 100 103 555 1,150 1.56 | 3,600 236 154 76 9.6 2,180 7.1
May 23-3l---ommeonoaan. 4.22 7.9 212 68 1,860 99 456 3,050 == 5,700 7.75 64.9 808 728 83 28 9,680 7.3
June 1-3sc-mmeomomaaoan 0 -- 279 | 8% - 74 = 4,290 LS == - --| 1,060 1,000 ~ - 13,000 7.0
June 4-5, B-9------oooo 48B3 X1 50 6.8 148 144 58 210 1.5 556 .76 725 153 35 68 5.2 1,030 7.3
June f-7--mmmmmeee oo 69.0 - 130 | 106 - 105 - 2,980 - == = - 760 674 -- = 9,490 7.8
June 10-11------ == 51.0 | 11 76| 17 446 122 131 700 1.2 1,440 1.96 198 254 154 79 12 2,650 7.6
June 12-1dmwe-ooooaan 9.37 9.1 120 31 823 114 209 1,350 2.0 3.54 65.8 427 334 81 17 4,660 7.1
June 15-17-------- 977 13 36 5.8 -- 120 - 90 2.2 .41 797 114 16 -- - 552 7.8
June 18-19----eemeocoanl 114 12 67| 15 376 112 101 600 2.8 1.67 379 228 136 78 11 2,180 7.3
June 20-2b-=sececannn. 15.8 9.4 138 | 43 - 126 =5 1,720 3.0 =] - 522 418 -- - 5,800 7.2
June 25-30----- ———— 4.08 - 220 | 85 1,990 116 534 3,250 == 8.35 67.6 898 804 83 29 10,200 7.1

a Residue on evaporation at 180°C,
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LOCATION.--At gaging station at bridge on State Highway 163,
DRAINAGE AREA.--9,903 square miles (revised), of which

RECORDS AVAILABLE.--Chemical analyses:

Water temperatures:

EXTREMES, 1960-61.--Dissolved solids:

Hardness :
Specific conductance:
Water temperatures:

EXTREMES, 1958-61.--Dissolved solids:

Hardness:

Specific conductance:

Water temperatures:
REMARKS .,

8,903 square miles is

November 1958 to September 1961.
November 1958 to September 1961,

Maximum, 6,780 ppm Mar, 11-20; minimum,
Maximum, 2,050 ppm Mar. 11-20, Aug. 1-18; minimum, 75 ppm Oct,
Maximum daily, 12,000 micromhos Ay
Maximum, 95°F Aug. 14; minimum, 33°F Jan. 28.
Maximum, 14,900 ppm May 5-21,
Maximum, 5,010 ppm May 5-21, 1960; minimum, 75 ppm Oct.
Maximum daily, 21,600 micromhos May 16,
Maximum, 98°F July 28,

Surface Water Records of Texas, Geological Survey Basic Data Release.

COLORADO RIVER BASIN--Continued

1238.

1.5 miles downstream from Crystal Creek,
probebly noncontributing.

170 ppm Oct. 18-19,
18-19.
pr. 16; minimum daily, 273 micromhos Oct. 19

1960; minimum, 155 ppm Nov. 4, 1959.
18-19, 1960.
1960; minimum daily, 242 micromhos Oct. 3, 1959,
1960; minimum, 33°F Dec. 30-31, 1958, Jan. 21,
Records of specific conductance of daily samples available in district office at Au

1959, Jan. 28, 1961,
stin, Tex.

BEALS CREEK NEAR WESTBROOK, TEX,

11 miles south of Westbrook, Mitchell County,

Records of discharge

for water year October 1960 to

and 12 miles upstream from mouth,

September 1961 given fin

Chemical analyses, in parts per million, water year October 1960 to September 1961
Dissolved sclids Hardness s Specific
,uw-u 5 Cal. | Mag- So- Po- | Bicar- Sul. Chio- | Fluo- Bo- (calculated) ¢ CaCO, Per- | oo | conduct.
Date of collection et oy | = | 2| am | 2 | bonate | fate | side | ride ron | Parts | Toms Cal- €M | adsorp. | 8PS| pH
ge (Fe) sium sium Tons 3 Non. s0- 5 (micro.
5 (Ca) (Na) (HCO,) (800 [{=1}} (F) (NO,) (B) per per cium, . tion
(fs) (Mg) (K) by maba per magne. | S®bon- | dium ratio | Mhos at
[ I N e o 28-c)
Oct. 18 (12 p.m.-
12 m.), 1960 170 - -- -- -- 163 - 106 -- - -- -- - 143 =
Oct. 18 (12 m.- - | (i
12 pom.), 19-=-=menun 86.7 9.2 19 6.7 33 91 21 34 2.2 170 0.23 39.8 75 0 4% T 303 7.3
Oct. 20-24, 2B--------- 3.70 7.6 30 11 ag 112 57 110 == 4.8 algs +52 3.86 120 28 61 3.5 671 7.0
e 3.40 8.4 27 57 35 97 25 4l - 3.2 193 .26 1.77 91 11 45 1.6 348 7.3
Ssmeemmeee 17.0 4.4 52 26 | 200 138 168 270 - 4.0 792 1.08 36.4 236 124 65 5.7 1,410 8.2
Oct. 31, Nov. 1-3--c-oo 2.32| 5.6 120 | 107 ! 555 250 536 830 -- |18 2,290 | 3.1 14.3 740 534 62 g9 3,760 76
D Bugesssiadesontins 3.50] 5.8 52 43 242 108 230 355 0.5 2.0 al,020 1.39 9.604 306 218 63 6.0 1,750 7.7
Dads JOLlsscetatisos . 15.5 6.2 98 130 579 257 540 880 1.2 |27 2,39 | 3.25 | 100 779 568 | 62 9.0 3,990 7.2
e e 6.20] -- s .- - 133 -- 260 -- -- - -- 248 139 | -- -- 1,410 | 7.3
Do Jesasintcoranin s 4,00 5.6 28 17 88 97 75 118 1.1 ] 6.3 387 .53 4,18 140 60 | 58 3.2 Mo | 7.4
Dec, 1l4-17 .98 6.6 56 | 39 200 13z 182 300 -7 14 a923 1.26 2.44 00 192 59 5.0 1,570 6.8
Dec. 18-31 57| 7.9 143 | 183 767 305 748 | 1,200 1.1 | 4.0 3,200 | 4.35 4.92| 1,060 810 | 61 | 10 5,180 | 7.6
|
Jan. 1-10, 196l---ncaan 2.57 6.1 135 176 891 149 874 1,390 - 8.0 3,550 4.83 24.6 1,060 938 65 12 5,630 7.4
BT O L ]| MR et 2.44] 13 160 211 992 251 1,010 | 1,520 - 4,060 5.52 26.7 1,270 1,060 63 12 6,310 6.9
Jhn . 1] e e e 2.67| 9.6 156 196 958 228 952 | 1,480 - 3,880 | 5.28 28.0 | 1,200 ! 1,010 | 64 12 6,100 | 7.0
o G B | e 1.39] 10 155 214 1,070 240 | 1,070 | 1,600 -- 4,260 | 5.79% 16.0 1,270 | 1,070 | 65 13 6,530 | 7.0
Feb. 11-20--ccmmomnnn 1.18] 8.1 162 | 202 962 186 989 | 1,480 -- 3,880 | 5.28 12,4 | 1,180 | 1,030 | 64 | 12 5,090 _, 6.9
Feb. 21-2B-===cccunoooo .96 5.7 185 286 1,340 197 1,390 2,080 e 5,380 7.32 13.9 1,640 1,480 64 14 B,150 | 7
LT G T | L8| 8.6 200 339 1,550 187 1,600 | 2,450 -- -- 6,240 8.49 6.40 1,890 1,740 64 16 9,300 7.2
Mar, 11-20--ccccnccrans b .23 7.0 220 ELTI 1,690 212 1,740 | 2,650 = - 6,780 9.22 4.21 2,050 1,870 64 16 9,970 7.4
Mar. 21-3l-----rcan - .54 6.9 200 361 i 1,540 260 1,640 2,420 - 6,300 8.57 9.19 1,980 1,770 63 15 9,380 7.3
Aprn, kT smms smsaen 759 222, 343 1,680 342 | 1,670 | 2,550 6,640 | 9.03 3.76( 1,960 | 1,680 | 65 | 16 9,970 | 7.4
May 18-19-=ccccmmnaan. 11 34 6.4 28 125 16 38 196 .27 |1,300 113 10 35 1.1 373 6.8
May 20-21e-eeecmcmevesi 86,5 | 11 40 L 10 | 54 132 51 67 -- a327 4 76.4 141 33 45 2.0 546 7.0
May 22-31-c-=smemaasans 5.02| L0 T 9% 128 100 131 -- a503 .68 6.82 181 76 | 54 3.2 842 | 6.8
diffie Pefemcmsemidizzz|  ap wol o == - 140 -- 154 -- -- -- - 200 8 | -- -- 923 | 7.4
Hife BEpissossisadaive 8.93| 18 5 11 61 88 62 88 5| 2.8 321 7.74 132 60 | 50 223 568 | 7.2
JiHe Bel0ivoiiias 320 |12 43 | 13 116 104 84 168 7| 2.8 a537 73 46.5 161 7| 61 4.0 875 | 6.8
June 11-15-=---- 3.2 |15 n 26 206 160 173 295 B | 22 868 [ 1.18 | 172 284 153 | 61 5.3 1,500 | 7.0
Jiitie 1B Facsesmmncad 550 13 41 12 59 128 52 82 S| b2 a3 47 514 152 47 | 46 2.1 573 | 7.3
Jutie 1B430-cc—maonw 16.4 s s -- -- 130 -- 530 - -- -- -- -- 460 kL .- 2,350 | 6.7

a Residue on evaporation at 180°C.
b Includes days of less than 0.05 cubic foot per second discharge
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COLORADO RIVER BASIN--Continued

1239. COLORADO RIVER NEAR SILVER, TEX.

LOCATION.--At gaging station at bridge on FM Road 2059, 5.4 miles southwest of Silver, Coke County, 11 miles upstream from Pecan Creek, 16.4 miles northwest of Robert Lee, and at mile 743.

DRAINAGE AREA.--15,480 square miles, approximately, of which 11,600 square miles is probably noncontributing.
RECORDS AVAILABLE.--Chemical analyses: October 1956 to September 1961.
Water temperatures: October 1956 to September 1961.
EXTREMES, 1960-61.--Dissolved solids: Maximum, 15,000 ppm May 1-18; minimum, 204 ppm Oct. 17-18.
Hardness: Maximum, 2,840 ppm May 1-18; minimum, 94 ppm Oct. 21.
Specific conductance: Maximum daily, 24,200 micromhos May 17-18; minimum daily, 265 micromhos Oct. 16.
Water temperatures: Maxioum, 90°F June 3; minimum, freezing point Jan. 24.
EXTREMES, 1956-61.--Dissolved solids: Maximum, 15,000 ppm May 1-1B, 1961; minimum, 180 ppm June 1-4, 1957.
Hardness: Maximum, 2,870 ppm June 1-8, 1960; minimum, 93 ppm Apr. 29-30, 1957.
Specific conductance: Maximum daily, 24,200 wmicromhos May 17-18, 1961; minimum daily, 202 micromhos Jume 2, 1957.
Water temperatures: Maximum, 93°F July 23, 29, 1960; minimum, freezing point on several days during winter months.
REMARKS .--Values reported for dissolved solids concentrations less than 1,000 ppm are residues on evaporation and for concentrations more than 1,000 ppm are calculated from determined
constituents unless otherwise noted. Records of specific conductance of daily samples available in district office at Austin, Tex. Records of discharge for water year October 1960 to
September 1961 given in Surface Water Records of Texas, Geological Survey Basic Data Relcase.

Chemical analyses, in parts per million, water year October 1960 to September 1961

Dissolved solids Hardnoss o | Specise
dis ik Fron Cal. | Mag- So- Pe- Bicar- Sul- Chle- Fluc- Ni- Bo- 3 CaCO, Per. dium | condust-
Date of collection provss Foy | S | g | dmm | 2| bonate | fats | ride | xide | tmte | ron | Pars | Toms = Cal- | o | = | adsorp. | 22%2 | pH
(cf2) (€ | Mgy | N0} | (x) | ®WCO) | 800 | (C) | (F) | @Oy | (B) | er peE por [ | | dtem | B | mheent
mil- acre- d magne- f ratio 25 C
lion foot al sium ate !
0 5.2 145 | a4 699 72 460 | 1,080 | -- | 2.0 2,670 | 3.36 - se3 w6 | 74 | 13 4,130 | 6.8
Oct. 15-16--- 214 10 41 7.1 27 129 29 a7 | == | 30 a217 30 | 125 132 26 | 31 1.0 302 | 7.5
Oct. 17, 18 (12 p.m
9 a.m.)mmn- 118 9.6 37 | 6.2 25 98 42 2| --| 3.8 204 .28 65.0 | 118 38| 1.0 w8 | 7.8
Oct. 18 (9 a.m.-12 m.)-| 1,200 - s = wi m —~ | 2,200 -- S = 5 - s 686 | -- - 7,200 | 6.9
oct. 16 (12 m.-12 p.n.)| 180 = A 2 = 124 = 555 | - | -- - = - | ze2 160 | -- s 2150 | 7.4
Oct. 18 (12 p.m.-12 w.)| 1,408 = - ie - 119 e 262 | -- S c 2 - | ‘ras 86 | -- il 1,190 | 7.3
Oct. 19 (12 m.-12 p.m.)| 468 9.8 83 | 19 480 143 146 750 | «- | 3.5 1,50 | 2.2 | 1,970 285 168 | 79 | 12 2,830 | 7.8
2,230 5.8 4 | 6.7 153 144 58 198 | -- | 3.8 540 .73 | 3,250 128 10| 2 5.9 991 | 7.6
1,000 7:6 29 | 5.4 102 113 5 126 | -- | 3.8 379 .52 | 1,020 94 2| 20| s 687 | 7.4
952 9.0 29 | 6.8 176 156 95 180 | -- | 1.8 576 .78 | 1,480 100 0| 7 7.7 1,020 | 7.4
533 7.8 27 7.6 131 155 79 123 | -- | 1.5 454 62 | 653 99 o| 1 5.7 806 | 7.4
121 14 32 9.1 150 157 80 166 | -- | 1.0 as27 g2 | as? 118 0| 74 6.0 953 | 7.9
223 14 38 | 11 184 157 88 225 | -- | 3.0 671 .91 404 140 12 74| 6.8 1,180 | 7.8
108 1 50 | 15 274 164 112 375 | - | 3.2 951 1.0 | oam 186 s2| 76 | 8.7 | 1,680 | 8.0
2.7 | 6.0 78 | 22 487 164 178 730 | -- | 2.0 1,580 | 2.6 | 179 293 158 | 8 | 12 2,860 | 7.9
16.2 | 5.4 100 | 33 727 152 222 | 1,120 | - | 3.0 2,360 | 3.18 | 102 408 263 | 80 | 18 4,140 | 7.8
8.3z2| 5.3 150 | 45 506 144 300 | 1,420 | -- | 3.0 2,990 | 4.07 67.2 | 559 sl | 78 | 17 5,140 | 7.8
5.78| 6.8 190 | 54 1,010 154 482 | 1,600 | -- | 2.0 3,420 | &.65 53.5 | 69 50| 6 | 17 5,830 | 7.6
26.5 | 7.3 139 | 39 649 107 322 | 1,060 | -- | 2.0 2,270 | 3.09 | 162 508 20| 70 | 13 3,940 | 7.4
4.2 | 5. 188 | 66 1,190 144 580 | 1,020 | -- | z.0 3,920 | 5.33 | 150 740 622 | 76 | 19 6,690 | 7.4
6.62| 4.7 212 | 79 1,320 107 604 | 2,130 | -- i 4,400 | 5.98 8.6 | B854 76 | 77 | 20 7,350 | 6.9
Jan. 1-16, 1961-----= -l 100 | 4 258 | 83 1,510 138 636 | 2,480 | -- = 5,060 | 6.85 142 985 s2| 17| n 8,320 | 7.5
Jan. 17-31 9.95| 4.0 278 | 107 1,700 144 732 | 2,800 | .- = 5,690 7.7 | 153 1,130 | 1,020 | 37 | 22 9,340 | 7.5
7.91| 4.9 300 120 2,020 153 843 | 3,280 | -- 5 6,640 | 9.03 | 142 1,240 | 1,120 | 78 | 25 10,500 | 7.9
3.95| 4.0 349 [129 2,100 123 945 | 3,460 | -- | - 7,050 | 9.62 75.2 | 1,400 | 1,300 | 76 | 24 1,100 | 7.7
1.55| 6.9 388|138 2,390 124 | 1,120 | 3,880 | -- = 7,980 | 10.9 33.4 1,560 | 1,830 | 77 | 27 12,500 | 7.2
Mar. 16-18, 20-31 121 6.1 44 | 142 2,560 12 | 1,300 | 4130 [ -- | -- 8,660 | 11.8 28.2 | 1,700 | 1,60 | 77 | 27 13,300 | 7.0
Vare 9ot e 100 - i e i 118 - | 2,350 | -- | -- - s —-|1.460 | 1,360 | -- o 9,820 | 7.4
4.7 527 |14 2,770 105 1,530 | 4,430 | -- | -- 9,460 | 12.9 13.5 | 1,010 | 1,820 | 76 | 28 14,300 | 7.2
4.3 675 |156 3,760 79 | 1,950 | 5,960 | -- | -- 12,500 | 17.1 3.04(2,330 | 2,260 | 38 | 34 18,100 | 6.9
45 693 | 269 4,510 59 | 2,30 | 7,180 | 0.5 | -- 15,000 | 20.6 .81|2,80 | 2,790 | 78 | 36 22,200 | 6.4
1 51 9.1 116 126 61 175 2| 2.8 530 .72 {15,030 164 61 | 61 3.9 892 | 7.6
12 42 7o 60 120 m 84 2 | 32 332 45 | 4,080 136 8| 49 | 2.2 558 | 7.6
1n 52 8.9 129 104 74 201 2| 1.2 528 .72 459 166 81 | 63 4.3 976 | 7.3
12 g0 | 17 260 107 147 420 Al 12 4990 | 1.35 | 198 270 w2 | 68 | 6.2 | 1,780 | 6.8
9.7 136 | 28 558 140 293 580 3 2 1,970 | 2.68 93.1 | as0 35| 13| n 3,600 | 7.4

a Calculated from determined constituents.
b Includes days of less than 0.05 cubic foot per second discharge.
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COLORADO RIVER BASIN--Continued

1470. COLORADO RIVER NEAR SAN SABA, TE

.--Continued

Chemical analyses, in parts per million, water year October 1960 to September 1961--Continued

Dissolved solids Hardneas e Specific

e | i PR - Mag- | 5o Po- | Bicar- | Sul- | Chlo- | Fluo-| Nio | Be- (residue at 180°C) e ol PSR Lo
. is- ilica n . ne- : tas- . ; cent ance | pH

Date of collection charge | (500 | (Fe) cium | oo dium i bonate fate ride ride trate | ron Parts Tons Tons n-._ Noo o aa...“v. Cemi
(cf1) (€ | (mpy | (e | Gy | ®CO0 | S04 | (€D (B oy | (B) per per per cium, | bon | dium | ‘on | mhosat
mil- acre- da magne- s ratio 25 C)
lion foot Y sium
| T
June L-7, 196l--=-- 2,381 | 7.0 sz |17 52 177 44 87 - | 0.2 380 0.52 2,650 | 200 54 36 1.6 | 652 | 7.3
June Be----emmsmsaacs 7,060 | 5.8 68 |19 89 129 63 192 - 2 as500 .68 9,530 | 248 162§ 4h 255 - 968 | 7.2
June 9-20---smemmomooos 5,399 | 6.4 4 10 | 10 130 | 25 55 4 a233 .32 | 4,030 | 146 39§31 1.0 asl 7.3
June 21--------==- 11,800 9.1 65 15 ' 72 61 | 61 131 -- .0 aL32 .59 | 13,760 224 7 92 | 4l 2.1 814 7.0
June 22-30----===- 1,367 5.6 s4 |14 u0 178 33 70 -- 35 332 .45 ,ﬁ 1,670 | 192 | C 3L 1.1 | 576 7.6
July 1-9---- 1,199 . 14 | 53 | 43 190 32 69 -- 1.8 337 .46 _ 1,090 | 194 38 ‘ 33 L.3 ¢ s62 | 7.5
July 10-12, 18---- 2,955 113 319 26 129 25 42 - | 22 232 a2 11,850 | 137 32 |29 1.0 386 7.3
July 13-17, 19-25------ 1,49 13 59 69 169 63 114 1.8 428 .58 | 1,730 | 217 1 78 tal o, 738 | 7.6
July 26---=--m=m=------ | 5,720 0 L3 62 | 143 147 50 220 3.8 a619 B4 | 11,230 | 216 %6 59 6.2 1,120 | 7-2
July 27-3Lesmmmm-commm- | 1,694 112 4l &1 137 | 30 | 50 = | 23 280 38 | 1,280 | LAl 29 39 145 465 7.4
| |

_ 439 110 | 48 45 190 | 34 65 -- L.2 336 46 398 | 186 30 | 3 L& 556 7.6
isa | | 1 45 46 224 _ % | 64 -- 5 360 49 _ 139 | 216 32 31 1.3 607 7.7
1 599 | 1& 45 49 175 45 | 84 0.3 3.5 376 51 608 | 207 | 64 34 1.5 | 831 7.7
Sept. fe==--= Io2.630 | 13§ 78 |25 i 180 163 178 260 6| 2.2 a8l7 1.11 5,850 | 298 | lex | 57 4.5 | 1,410 | 7.6
Sept. F-=m---= | 490 0 9.9 42 13 48 102 56 85 3 3.8 a308 .2 ﬁ 5,190 | 138 f 75 40 1.7 s61 | 7.7
Sept. 15-30-~-=n=renmn= | 230 |15 57|26 55 228 47 91 3 | 3.0 424 .58 | 263 | 249 62 32 1.5 _ 715 | 7.8
Weighted mcmzmni:._ 1,073 _ 10 | 53 16 51 170 46 B4 - 2. 357 0.49 _ 1,030 | 198 _ 58 36 1.6 g 525 o

a Calculated from determined constifuents.
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LOCATION.--At gaging station at bridge on U. S. Higl

northwest of Ganado, Jackson County.
DRAINAGE AREA.--1,116 square miles.
RECORDS AVAILABLE.--Chemical analyses:

Water Cemperature:

EXTREMES, 1960-61.--Dissolved solids:

Hlardness
Specific conductance:
Water temperatures:

EXTREMES, 1959-61.--Dissolved solids:

Hardness:
Specific conductance:
Water temperatures:

Maximum daily, 962 micromhos Apr.

Maximum, 313 ppm Nov. 16-30,

October 1939 to September 1961.

October 1959 to September 196L.

1645.

LAVACA RIVER BASIN

WAVIDAD RIVER NEAR GANADO, TEX.

Maximum, 490 ppm Apr. 11-20; minimum, 44 ppm Feb. 5-8.

Maximum, 275 ppm Mar. 21-31; miniwum, L8 ppm Feb. 5-8.
Maximum daily, 962 micromhes Apr.
Maximum, 88°F Oct. 6, May 22, Aug. 1, 25-26; minimum, 41°F Jan. 27.

minimum daily, 63 micromhos Sepr. 12.

Maximum, 490 ppm Apr. 11-20, 1951; minimum, 44 ppm Feb. 5-8, 1961.

Records of Texas, Geological Survey Basic Data Release.

1959; minimum, 18 ppm Feb. 5-8, 1961.
6, 1961; minimum daily, 63 micromhos Sept. 12, 1961.
Maximum, 90°F June 13, July 12, 27, 1960; minimum, 41°F Feb. 12, 1960, Jan. 27, 1961.

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

Records of discharge for water year October 1960 co September 1961

hway 39, 170 feet upstream from Texas & New Orleans Railroad Co. bridge, a quarter of a mile downstream from Sandy Creek, and 2k miles

given in Surface Water

Chemical analyses, in parts per million, water year October 19560 te September 1961

Dissolved solids Hardness . Specific

Jﬂ.n R I Mag- | g Po- | Bicar. | Sul. | Chlo- | Fluo- s (calculated) 21 CaCO, Per- | gion, | conduet-
Date of collection carse | @03 | rey | T | shum | G e ) bonate | fate | ride | vide von | Parts | Tems | oo IR I A

(cfs) (Ca) | (pg) | (Na) (K) | ®co) | (504 [{=))] (F) (B) per per i cum, | | diom bk ak

Lo b day | TR ] ate 28° C)

lion foot sium 5
Oct. 1-14, 1960----=-==~ 53.41 23 a6 8.7 50 241 13 68 0.3 ] 0.5 2362 0.48 52.2 200 3 35 1.5 606 7.7
Oct. 15-17-- B 175 18 42 5.3 37 149 11 51 2 -8 238 .32 112 127 4 39 1.4 426 7.5
Oct. 18-20-- ceeme| 7,717 9.2 8.6 1.6 52 3.8 36 2.8 7.0 <) .8 57 .08 | 1,190 28 0 26 4 9 6.5
Oct. 21-23, 25-3L----=-«| 5,633 13 17 2.0 10 54 3.6 1L .2 .8 89 a1z | 1,350 51 0 31 .6 153 |6.8
Oct. 24---- - -- -- - 114 5.6 20 -- -- -- - -- 92 [ -- -- 261 7.4
Hov. L=3----- 19 10 3.5 13 104 5.4 § 19 X <5 142 .19 960 89 [ 25 -6 239 7.4
Nov. 22 72 5.4 30 236 12 52 | -5 a3zl 44 361 202 8 24 .9 520 7.6
Nov. 13 17 2.4 i1 60 4.4 15 2 25 93 13 519 52 3 31 i 156 6.9
Nov. 15-16, 20-21------| 1,238 17 32 3.3 21 110 7.8 | 28 .2 5 164 .22 548 £ 3 33 .9 282 7.1
Nov. 22-25---- 13 16 2.1 6.7 | 4.0 58 3.2 11 1 <5 86 .12 § 1,060 49 1 21 .4 138 6.9
26-27---=-- 15 21 2.7 13 76 4.6 17 <1 5 111 15 411 64 1 31 %) 189 Pl
18 43 3.8 23 146 8.4 | 3 ¥ 5 200 .27 360 123 3 29 ] 338 7.4
22 67 5.3 33 220 15 45 3 .8 a318 .43 207 189 8 28 1.0 510 7.4
14 22 2.1 16 73 7.2 21 3 .5 119 .16 793 64 4 EH ] 200 7.0
18 51 3.7 30 170 12 39 .3 .8 239 .33 315 142 3 32 1.1 416 7.0
26 86 5.5 42 275 17 60 3 .8 2390 .53 186 237 12 28 142 637 7.5
Jan. 1, 1961--- 6,450 -- -- - - k3 Lot 8.0 -- s =5 =S 30 5 = = 95 6.4
Jan. 2-3--------- 3,985 14 19 1.7 12 63 6.8 14 2 .8 .14 | 1,080 54 3 32 =7 167 §6.8
Jan. 4-5-=vssmessan 835 i k1 2.1 21 108 7.8 264 .2 .8 .21 347 86 0 35 1.0 271 7.5
Jan. 6-9--=cesccceammanf 3,715 9.1 13 1.7 10 48 5.2 11 .2 .8 .10 752 39 i 36 <7 131 6.8
Jan. 10-===--=m--moomoof 2,210 -- - -- - 75 -- 16 e e -- - 64 3 -- - 196 6.8
Jan. 1l-16--=--------oo 1,384 14 34 2.1 19 115 8.8 22 2 .8 158 21 676 94 0 31 .9 279 1.2
Jan. 17-3lece-eccmmmnn- 308 19 73 4.6 40 235 16 56 .2 .8 a343 47 285 201 8 30 1.2 573 1.6
Feb. l-b=------non 162 22 88 5.4 49 273 20 72 4 1.5 ak07 .55 178 242 18 31 1.4 684 725,
Feb. 3-8---===-=-----mo| 4,257 5:3 5.8 .9 5.6 | 2.8 19 4.8 8.5 .3 -8 44 .06 506 18 3 36 .6 76 6.6
Feb. 9-lle-==--------o-] 1,543 7.8 24 L2 16 77 7.4 20 4 2 115 .16 479 65 z 35 .9 206 7.0
Feb. 12-16-=-=mzznmnmmm 561 15 52 35 29 166 12 40 3 .8 2248 .34 376 184 8 30 1.0 415 7.0
Feb. 17-20, 22-23------| 7,947 6.2 8.0 1.1 5.3 | 2.8 30 3.0 7.2 i3 = 49 .07 | 1,050 24 0 29 5 86 6.3
Feb. 2l----=----=--====| 3,400 -- -- -~ - 65 -- 14 - -- -- -- -- 56 3 -- -- 157 6.6
Feb. 24-25-===-=--=-==-| 2,350 15 25 1.6 17 90 5.8 18 4 .8 128 17 812 69 0 35 .9 212 7.5
Feb. 26-28---------==-- 19 17 48 3.1 26 155 10 s 4] L0 216 .29 419 132 6 30 1.0 380 7.1
Mat. 1-10-=c--zmmmmmmnm 285 23 74 5.6 43 246 17 57 4 -8 a3 .50 280 208 6 3 1.3 597 7.7
Mar. 11-20----=-------- 185 26 84 5.6 50 131 19 59 4 0 ak02 .55 201 232 10 32 1.4 670 7.8
e 132 25 100 6.2 52 316 20 76 4 2 a2 .63 165 275 16 29 1.4 760 73
Apr. L-10-z-----oeomnnn 148 27 88 7.0 69 285 21 99 .4 8 a479 .65 191 248 15 37 1.9 791 7.5
Apr. 11-20----mmnnoemon 106 27 % 7:3 65 310 22 93 -5 0 2490 .67 140 270 16 34 1.7 808 7.7
Apr. 2l=29---mm---eoo-o 9L.6f 26 96 7.6 87 310 22 94 i3 0 2488 .66 121 266 12 35 1.8 804 1:7
Apr. 30-sssscememmmooan 487 - .- - 122 .- 74 -- -- - - L8 58 -- - 483 6.8

a Residue on evaporation at L80°C.
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LAVACA RIVER BASIN--Continued
L645. NAVIDAD RIVER NEAR GANADO, TEX.--Continued

Chemical analyses, in parts per milllon, water year October 1960 to September 1961--Continued

Dissolved solids Hardness Specific
Mean ’ Cal- | Mag- | 5o | Po | gicar | Sul | Chlo | Flue | No | . fenleulated) mgec0y Per | > | conduct.
Dats of collection dia- | Silioa | drea | o | ome | B | honate | fats ride | ride | trate | ron | Parts | Toms cent | 57 | agee
charge | (5100 | (Fe) (Cay | fum N sium 2 Tons Non. Pl (ol
(cfs) (Mg) {Na) (%) (HCO,) (50,) (cn) (F) (HO,) (B) :’:; ey per enrbon- | digm h;’_ﬂ mbos at
lion foot day e B T
May 1-3, 196L----~ —eeedf o221 1L 36 5.4 | 4l 1.8 125 14 63 0.2 | 0.2 236 0.32 141 10 43 1.7 387 | 8.2
29 86 6.7 50 286 20 82 4| 1.8 abbh .60 71.0| 242 8 35 1.7 734 | 7.4
27 85 7.1 62 285 19 86 4 .8 auls .59 48.7| 241 8 6 1.7 w1 |70y
= - - -- 92 8.4 32 - == .- == == 72 0 - - 287 8.2
18 50 1.9 58 205 22 81 4] 1.8 362 .49 108 182 14 41 1.9 631 7.5
24 68 7.6 73 244 21 97 5 .2 2419 .57 52.4{ 201 1 I 2.2 712 7.5
16 35 6.2 41 130 L5 54 5 1.8 az47 L34 436 L3 6 44 1.7 397 6.9
6.5 g.2| 1.7 8.1 2.6 34 3.4 1 2 2 59 .08 | 1,380 27 0 36 .7 99 | 6.5
12 14 3.1 13 52 3 2] 42 96 13 | 3,120 48 5 18 .8 159 | 6.1
19 37 3.7 27 135 9.8 | 31 3| 10 a212 .29 436 108 o 35 1.1 331 | 6.8
30 56 5.9 37 206 12 44 4 53 286 .39 249 164 0 33 1.3 476 | 8.0
22 4 5.0 28 151 11 38 4| 2.5 225 .31 244 130 7 32 i 380 | 7.2
3 51 6.7 30 185 i3 38 410 262 .36 185 155 3 30 1.0 424 | 7.9
4,491 17 18 2.8 15 70 5.2 | 17 3] 1.8 112 .15 | 1,360 56 0 37 .9 187 [ 6.9
1,227 23 26 4.b 23 101 7.8 28 .3 3.2 L66 .23 550 a3 /] 38 1.1 275 7.1
248 n 80 6.4 41 215 14 51 4| 1.8 a334 .45 224 176 i 34 1.3 sie | 7.7
177 3 63 8:6 47 227 16 65 4 .8 a376 .51 180 192 6 EH 1.5 570 | 7.8
210 32 52 10 53 210 14 69 4 .8 aisg .49 203 170 o 40 1.8 559 | 7.8
109 29 5L 13 51 213 16 70 4| 1.8 2341 .46 100 180 6 38 1.7 576 | 7.7
232 -= -- - - L4l 12 47 =i - = == Y e 115 0 = -- 390 7.7
190 26 45 13 47 190 15 68 41 1.0 2336 .45 172 166 10 38 1.6 536 | 7.4
596 20 -- -- 17 114 5.8 | 20 -4 | 2.5 - == S 93 0 29 -8 265 7.0
19,500 8.7 8.2 1.9 6.2 | 3.2 34 2 8.2 2| 1o 55 .07 | 2,900 28 18 29 i5 95 | 6.5
2,860 18 22 3.3 13 84 3.8 | 16 2] 1.0 118 .16 911 68 0 29 .7 201 7.1
644 25 40 4.7 21 146 7.2 | 25 .3 .8 196 .27 4L 119 0 27 .8 321 1.5
301 27 85 5.7 18 233 13 48 4] 1.2 313 .43 254 236 w 14 -5 595 | 7.5
1,508 12 19 2.5 14 69 6.9 | 17 0.2 ] 11 107 0.15 436 58 1 35 0.8 180 --

a Residue on evaporation at 180°C.
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GUADALUPE RIVER BASIN
1765. GUADALUPE RIVER AT VICTORIA, TEX.

LOCATION.--At gaging station at bridge on U. §5. Highway 59 in Victoria, Victoria County, 1,300 feet upstream from Texas & New Orleans Railread Co. bridge, 10 miles upstream from Coleto Creek,
and at mile 51.
DRAINAGE AREA,--53,161 square miles.
RECORDS AVAILABLE, hemical analyses: October 1945 to Scptember 1946, October 1948 to September 1961.
Water temperature: November 1950 to September 1961.
EXTREMES, 1560-6l.--Dissolved solids: Maximum, 416 ppm Dec. 1-12; minimum, 100 ppm Ocr. 30-31.
Hardness: Maximum, 282 ppm Nov. 11-22; minimum, 69 ppm Oct. 30-31.
specific conductance: Maximum daily, 889 micromhes Dee. 1; minimum daily, 160 microwhos Oct. 31.
Water temperatures: Maximum, B4°F Aug. 8, Sept. 3; minimum, 47°F Jan. 29.
EXTREMES, 1945-46, 1948-61.--Dissolved solids: Maximum, 1,040 ppm Jan. 11-17, 1%48; minimum, 100 ppm Oct. 30-31, 1960.
Hardness: Maximum, 428 ppm Jan. 11-17, 1946; minimum, 69 ppm Oct. 30-31, 1960.
Spocific conductance: Maximum daily, 1,950 micromhos Jan. 1L-17, 1966; minimum daily, 160 micromhos Oct. 31, 1960.
Water temperatures (1950-61}: Maximum, 90°F Aug. 4, 27, 1952; minimum, 40°F Feb. 1-2, 1851.
REMARKS .--Records of specific conductance of daily samples available in district office at Austin, Tex. Records of discharge for watar vear October 1960 to September 1261 given in Surface
Water Records of Texas, Ceological Survey Basic Data Release.

Chemical analyses, in parts per million, water year October 1360 to September 1961

Dissolved solids Hardness Specific
Mean Mag. Po- - . esi ° ae CaCO, Per- So- | Conduct-
& sith I Cal- & So- L Bicar- Sul- Chlo- | Flue- | Ni- Bo- (residue at 180°C) er. dioe n
Date of collection B s (::“) cum | 2 | diw | M| bonate | fate vide | ride | trate | von [ Parts [ Toms | L . Cal- W vl K il
(efs) (Ca) | (mgy | (Na) (X) (HCO,) | (SC.) (cn (F) | Oy | (B) per per e cium, | | dium | PR caboeat
il acre- magne- ratio 25° C)
It foot dxx sium ate
jon
824 18 64 | 17 30 254 29 38 0.3 | 3.0 328 0.45 730 | 230 22 22 0.9 551 | 7.6
4,570 14 46 | 11 21 176 18 28 3| 2.8 2228 .31 2,810 | 160 16 22 2 386 | 7.4
20,650 12 12 4.4 12 110 12 14 2| 1.5 al42 .18 7,920 98 8 21 .5 235 1 7.3
18,150 -- 26 2.2 8.3 82 6.6 9.0 -- 35 100 .14 4,900 69 2 21 4 160 | 7.4
23,780 13 39 5.4 12 130 15 15 -1 1.8 a165 .22 | 10,590 | 120 13 17 .5 280 | 7.2
4,454 18 |15 19 257 2% 34 - 33 332 .45 3,990 | 246 36 14 .5 540 | 7.4
1,345 18 85 | 17 29 300 31 44 - | 4.8 394 .54 3,560 | 282 36 18 .8 643 | 7.4
6,439 14 56 | 11 21 188 28 32 - | 3.2 282 .38 4,900 | 1B4 30 20 1 aue | 7.3
Dec. 2,895 21 83 | 17 40 292 38 56 R 416 .57 3,250 | 277 38 24 1.0 694 | 7.6
Dec. 4,217 15 68 | 14 29 242 32 37 3| 4.8 329 .45 3,750 | 227 28 21 .8 sa7 | 7.6
Dec. 2,782 16 83 | 16 30 300 31 38 3| 5.9 374 .51 2,810 | 273 27 19 .8 628 | 7.7
Jan 5,397 15 57 | 12 23 196 30 34 -~ | 3.0 277 .38 5,060 | 192 31 21 7 474 | 7.3
Jan 4,523 15 59 | 12 23 197 33 34 -- | 3.5 294 .40 3,590 | 196 35 20 ) 4s | 7.3
Jan. 2,513 15 8L | 19 28 287 35 45 -- | 6.0 398 .54 2,700 | 280 45 18 7 647 | 7.5
Feb. 2,603 13 2 | 139 32 264 7 47 - | 8.2 357 .49 2,510 | 258 41 21 .3 626 | 7.8
Feb 7,042 12 52 | 10 26 171 33 34 -- | s.0 264 .36 5,020 | 170 30 25 .9 450 | 7.4
Teb 4,311 11 67 | 15 25 239 3 35 | 6. 316 43 3,680 | 228 32 19 .7 536 | 7.7
Feb, 4,695 14 64 | 14 20 228 26 30 -~ | 5. 292 .40 3,700 | 217 30 17 .6 498 | 7.7
Har- 2,933 17 72 | 19 25 265 32 39 3 s 368 .50 2,910 | 258 40 18 .7 599 | 7.6
Mar. 2,612 18 | 2 24 260 36 42 At 7.5 381 .52 2,480 | 264 50 17 .6 619 | 7.4
Mar. 2,071 17 89 | 21 28 259 35 u6 473 384 .52 2,150 | 258 46 19 .8 618 | 7.5
1,864 18 67 | 20 28 256 33 42 3] wee 361 45 1,820 | 249 38 20 .8 602 | 7.4
1,574 16 72 | 20 33 268 38 50 S 396 .56 1,680 | 262 42 22 .9 640 | 7.5
1,418 15 62 | 19 37 260 35 43 4| 2.8 351 .48 1,340 | 232 20 26 1.1 600 | 7.4
1,352 17 66 | 17 34 258 36 40 3| 362 49 1,320 | 234 23 24 1.0 s94 | 1.3
1,118 18 66 | 19 3 260 36 4 A a2 365 .50 1,100 | 242 30 23 .9 601 | 7.4
399 16 63 | 19 30 250 33 (%] 4l 1.8 333 .45 898 | 235 30 22 .9 575 . | 2.3
877 19 ss | 1¢ 32 228 31 4t --| 4.0 320 44 758 | 215 28 2 1.0 550 | 7.5
2,002 19 57| 15 31 214 29 44 - | &2 318 .43 1,720 | 204 28 25 .5 516 | 7.4
27,250 L4 33 43| 8.7 | 44 12 13 12 -] 1.8 aldb .20 | 10,740 | 100 8 15 4 247 | 7.0
3,074 22 71| 14 29 247 31 42 - | 4.0 358 .49 2,970 | 234 32 21 .8 559 | 7.0
1,967 21 80 | 17 40 292 37 53 : 3.2 w07 5% 2,160 | 270 30 2% i 668 | 7.6
5,497 18 63 | 14 3L 232 28 42 3| 3.8 a3l .43 6,660 | 214 24 2% .9 539 | 7.3
5,302 15 37 6.4 18 130 18 22 i3 | 23 183 .25 2,620 | 119 12 25 ) 316 | 7.1
1,761 18 70 | 14 36 249 37 45 4| 3.2 361 .49 1,700 | 232 28 25 1.0 59 | 7.4
1,326 22 s | 18 34 216 36 6 - | 4.2 340 .46 1,220 | 208 32 26 1.0 542 | 7.6
1,156 21 58 | 18 39 234 33 52 -] 3.8 356 .48 1,110 | 218 26 28 1 581 | 7.6
1,056 19 2 | 17 35 214 32 45 - | 3.8 328 .45 935 | 200 24 28 1.4 EEV e
950 22 55 | 19 36 232 - 45 3| 335 332 .45 852 | 215 25 27 1.1 566 | 7.7
2,327 18 42 | 11 27 175 18 31 30 3.0 a236 .32 1,480 | 150 6 28 1.0 396 | 7.8
4,180 20 -- -- 33 231 27 18 3| 3.8 - - -- | ‘204 14 26 1.0 510 | 8.2
4,362 19 36 6.6 19 133 20 18 A 25 204 .28 2,400 | 117 8 26 .8 05 | 7.7
Sept. 21-30-- 1,020 20 64 | 16 37 248 34 45 3] 3.8 349 .47 961 | 226 22 26 1.1 570 | 9.7
Weighted average----- 3,865 15 53| 11 22 188 24 29 - | 3.3 258 0.35 2,600 | 177 23 21 0.7 428 <=

a Calculaced from determined constituents.
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SAN ANTONIO RIVER BASIN
1885 SAN ANTONIO RIVER AT GOLIAD, TEX.

LOCATION.--At gaging station at bridge on U. §. Highway 183, 1.3 miles southeast of courthouse in Goliad, Goliad County, and 10 miles upstream from Manahuilla Creek.
DRAINAGE AREA.--3,918 square miles.
RECORDS AVAILABLE,--Chemical analyses: September 1945 to September 1946, September 1958 to September 1961.
Water temperatures: September 1938 to September 1961.
EXTREMES, 1960-61.--Dissolved solids: Maximum, 725 ppm June 1-10; minimum, 85 ppm Oct. 27.
Hardness: Maximum, 370 ppm May 1-15; minimum, 37 ppm Oct. 27.
Specific conductance: Maximum daily, 1,180 micromhos June 6; minimum daily, 138 micromhos Oct. 27.
Water temperatures: Maximum, 89°F Sept. 5; minimum, &47°F Jan. 27, 30.
EXTREMES, 1945-46, 1958-61.--Dissolved solids: Maximum, 808 ppm Sept. 18, 1959; minimum, 85 ppm Oct. 27, 1950.
Hardness: Maximum, 370 ppm May 1-15, 1961; minimum, 57 ppm Oct. 27, 1960. :
Specific conductance: Maximum daily, 1,390 micromhos dpr. 3, 1959; minimum daily, 138 micromhos Oct. 27, 1960.
Water temperatures (1958-61): Maximum, 8§3°F Sept. 3, 1961; minimum, 45°F Jan. &, 1959.
REMARKS ,--Records of specific conductance of daily samples available in distriet affice at Austin, Tex. Records of discharge for water year October 1960 to September 1961 given in
Surface Water Records of Texas, Geological Survey Basic Data Release.

Chemical analyses, in parts per million, water year October 1960 to September 1961

701

Dissolved solids Hardness i Specific
Dsn 1 Cal- | Maz- | 5o Po- | gicar- | Sul. | Chlo- | Fluo- | Nie | Bo- (residue at 150°C) ki Bers | ey freonduct
Date of collection c:_‘:;c f;‘l'o“:'] :':) cium | % | dium | 2| bonate | fate ride | ride | trate | von | Parts | Toms | oo Cal- Mo o a.d‘;ﬂrp- e PR
(cfs) (Co) | (pg) | (M=) | (k) | (HCOD | SO0 | (€D (F) | @moy | (8) par pes - ciumy | obons | dium | S0P | mhes at
mil- acre- magne- ratio 5
2 day N ate 25°C)
liort foot sium
200 i5 92 21 92 287 106 115 0.6 | 10 611 0.83 330 316 81 39 2.3 997 7.8
1,328 20 65 14 63 221 51 80 5 9.0 a4l2 .56 | 1,480 220 39 38 1.8 761 7.8
2,440 e .- - 80 -- 4.0 -- - == -- - 62 o -- -- 150 7.3
4,860 13 30 4.8 21 108 20 19 Bl s al6s .22 2,170 95 6 32 .9 281 7.4
1,346 14 47 8.5 33 154 %2 34 4 5.6 274 .37 996 152 26 32 1.2 449 T8
8,870 10 27 3.4 12 95 14 9.0 <l e al24 17 | 2,970 81 4 24 .6 217 7.4
9,230 == == == - 75 -- 3.0 -- - 85 12 2,120 57 0 -- - 138 7.4
6,470 13 34 4.3 18 115 22 16 2 3 al68 .23 | 2,930 106 10 27 8 290 | 7.5
1,009 20 73 12 48 228 59 59 3| s.7 414 .56 1,130 232 4t 3 1.4 666 7.7
836 16 78 L4 60 243 72 72 P T A 462 .63 1,040 252 53 34 1.6 751 7.7
4,183 16 29 3.9 19 104 19 16 1 2.5 alsé .21 1,760 g8 3 32 .9 261 7.4
806 18 7 13 52 227 59 64 3| ke 412 .56 897 230 44 33 1.5 680 255
677 15 00 | 19 83 305 94 107 O (R T 600 .82 | 1,100 328 78 36 2.0 973 7.8
2,560 24 33 4.6 21 105 26 20 ol (S al85 .25 | 1,480 101 15 31 .9 301 7.6
2,340 16 64 7.5 29 140 38 32 31 6.9 a24l .33 1,520 141 26 31 1:1 412 7.7
1,004 22 62 | 12 56 201 58 84 A1 408 55 | 1,110 204 40 37 1.7 660 | 7.3
545 20 88 18 59 280 82 84 5| 9.0 531 .72 925 294 o4 34 1.8 860 | 7.6
1,375 18 68 12 53 210 59 68 & | 5.8 388 .53 | 1,440 219 47 s 1.6 657 7.8
1,917 15 46 8.2 36 144 40 45 .3 4.8 275 .37 1,420 148 30 35 1.3 455 7.8
857 17 7% 16 55 239 70 75 & s 461 .60 | 1,020 263 67 31 1.5 740 | B.O
680 17 89 18 60 263 84 79 4= 506 .69 929 296 79 31 1.5 825 7.8
661 15 88 19 61 268 86 80 -1 505 .69 901 298 78 31 1.5 828 | 8.0
1,194 15 70 15 43 212 64 59 -- 8.2 39 .54 | 1,280 236 62 28 1.2 654 7.8
3,418 14 42 7.1 28 132 37 31 - 5.7 a231 31 2,130 134 26 32 1.1 399 | 7.7
1,032 15 76 17 s 238 12 56 -- 71 407 .55 | 1,130 260 64 27 1.2 686 7.9
1,057 13 74 18 36 231 69 50 -- 6.4 396 .56 | 1,130 258 69 23 1.0 650 | 7.8
822 16 81 21 43 250 75 64 & 1 Bar 454 .62 1,010 286 84 24 Tz 723 | 8.1
860 17 90 | 21 55 267 87 79 3| 9.5 510 .69 909 311 92 28 1.4 815 | 8.1
553 18 93 | 22 62 2852 91 87 4 | 10 547 .74 817 322 92 29 1.5 869 | 8.1
Apr. 556 19 89 | 18 75 271 91 94 5| 9.4 548 .75 823 296 74 35 1.9 877 | 7.8
Apr. 11-20--- 378 2L w04 | 21 86 310 108 112 .5 | 10 633 .86 646 346 92 35 2.0 | 1,010 7.9
Apr. 21-30--=-soemsmman 334 21 106 ZL 106 320 127 126 &5 9.5 676 .92 510 351 B9 40 2.5 1,090 7.7
May 1-15------=-- 292 22 107 | 25 100 322 121 133 .6 9.0 76 .97 564 370 106 37 23 | apio { 7.9
243 22 02 | 23 102 314 117 131 5 7.0 702 .95 461 349 92 39 2.4 1,100 7.9
226 23 104 | 23 109 310 127 141 6| 6.9 725 .99 442 354 100 40 2.5 | 1,140 7.9
566 22 84 | 18 99 264 101 115 .6 | 10 616 84 941 284 67 43 2.6 991 7.8
425 - - - - 183 - a5 - -- - -- - 190 40 -- 69% 7-9
6,518 12 30 4.3 16 101 22 13 B 3.8 al52 .21 2,670 93 10 28 262 7.5
3,010 -- -- -- - 152 -- 32 -- - -- -- -- 151 26 -- 433 7.9
June 23-30- 791 19 70 13 50 218 68 58 b 6.0 422 .57 901 228 50 32 1.4 665 7.5

a Calculated from determined constituents.
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60T

NWUECES RIVER BASIN
2110. NUECES RIVER NEAR MATHIS, TEX.

LOCATION.--At intake tower at Wesley E. Seale Dam, 0.6 mile upstream from gaging station at bridge on State Highway 359, and 4 miles southwest of Mathis, San Patricio County.
DRAINAGE AREA.--16,660 square miles.
RECORDS AVALLABLE,--Chemical analyses: October 1947 to September 1961,
Water temperatures; October 1947 to September 1961.
EXTREMES, 1960-61.--Dissolved solids: Maximum, 332 ppm June 1-30; minimum, 200 ppm Dec. 11-20.
Hardness: Maximum, 162 ppm June 1-30; minimum, 108 ppm Nov. 1-30.
Specific conductance: Maximum daily, 592 micromhos June 12; minimum daily, 325 micromhos Nov. 27.
Water temperatures: Maximum, 91°F June 24; minimum, SO°F Jan. 27-28.
EXTREMES, 1947-61.--Dissolved solids: Maxirum, 548 ppm June 1-30, 1948; minimum, 175 PPm Apr. 27-30, 1949.
Hardness: Maximum, 201 ppm May 1-24, 1951; minimum, 85 ppm Apr. 27-30, 1949,
Specific conductance: Maximum daily, 1,040 micromhos July 1, 1948; minimum daily, 233 micromhos July 30, 1949.
Water temperatures;: Maximum, 94°F July 27, 1948; minimum, 38°F Jan. 31, 1948.
REMARKS,--Records of specific conductance of daily samples available in districr office at Austin, Tex. Records of discharge for water year October 1960 to September 1961 given in Surface Water
Records of Texas, Geological Survey Basic Data Release.

Chemical analyses, in parts per million, water year October 1960 to September 1961

Dissclved solids Hardness Specific
M | o Cal- | Mas- | 5o | Po- | miar | sul | Chlo- | Flue- | Nio | Bo- framiBueat18070) n Per. | g, | condue.
. dis- Silica | Iron ¢ ne- + tas- : : t ]
Date of collection . cium 2 dium 5 bonate fate ride ride trate ron Parts Tons Cal- cen adsorp- mnec
charge | (Si0.) | (Fe) sium sium Tons x Non- s0- o {micro-
(efn) (€2) | (pgy | (Na) x) | mcoa | o («n (F) | mioy | &y per per b cium, | o | tion e
mil- acre- d magne- T T ratio TRRes L
fion foot ¥ sium - 2
Oct. 2,534 15 42 6.3 43 168 27 4l S 0.5 270 0.37 1,850 131 0 a2 1.6 454
Nov. 1,606 12 36 4.2 31 138 23 26 e 1.2 220 .30 954 108 1] 38 1.3 341
Now, 9u7 - - - o 136 - 64 -— -- -- - -- 108 0 - - 478
Dec. 1,029 21 38 4.5 27 140 23 23 == 1.2 a207 .28 575 114 o 34 1.1 345
Dec. 1,407 17 38 &.l 26 135 25 22 - 1.8 a200 .27 760 112 2 34 ¥l 350
Dec. 603 17 38 4.0 29 137 26 24 - 1.8 a207 .28 337 112 1] 36 1.2 353
Jan. 837 16 40 3.8 32 143 27 27 0.2 1.2 231 .31 522 116 0 37 1.3 367
Feb. 1,163 15 42 4.5 39 142 33 40 -- 1.8 256 .35 804 124 & 41 1.5 418
Mar. 182 15 46 4.8 42 144 34 50 -3 .2 281 .38 138 134 16 40 1.6 463
Apr. 290 14 48 5.3 44 160 38 46 3 .3 300 W41 235 142 11 40 1.6 496
May 1-3L-- 122 15 52 6.2 52 170 39 62 3 .3 322 b 106 155 16 42 1.8 534
June 1-30m-=mmmmmmmn wsa] DiAEE 12 54 6.6 55 174 40 68 - | 1.2 332 .45 | 1,230 162 19 43 1.9 561
July l-3le-amreser=ceas 457 14 49 5.8 51 163 38 59 == 1.0 316 W43 390 146 13 43 1.8 513
Aug. Ll-3leseemceeommec] 457 19 52 6.2 50 187 34 52 - | .8 08 .43 392 155 2 41 1.7 507
Sept, Le30-sesswsmsssal 200 21 56 6.5 50 195 32 52 .3 8 328 .45 177 161 0 40 1.7 517
Weighted average----- 847 15 43 5.3 41 157 30 41 -- | 1.0 266 0.36 608 130 1 41 1.6 438

a Calculated from determined constituents.
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RIO GRANDE BASIN--Continued
3715. RIO GRANDE AT UPPER PRESIDIO, TEX,

LOCATIOR.--At gaging station 7.8 river miles above the junction of the Rio Conchos, and about 10 miles northwest of Presidio, Presidio County, and 285.7 river miles below

DRAINAGE AREA.--34,988 square miles (United States and Mexico; from International Boundary and Water Commission Water Bulletin Number 30).

RECORDS AVAILABLE.--Chemical analyses: 1935 to 1961.

REMARKS.--Chemical analyses by U. S. Department of Agriculture, Agricultural Research Service, U. §. Salinity Laboratory, Riverside, Calif. Records of specific conductance of daily samples and
records of discharge for water year October 1960 to September 1961 given in International Boundary and Water Commission Water Bulletin Numbers 30 and 31.

the American Dam at E1 Paso.

Chemical analyses, in parts per million, water year October 1960 to Se tember 1961

Dissolved solids Hardness o | Seecis

oier nzt:an o Cal. | Mag- | g Po- | Bicar- | Sul- | chlo. | Fluo- | Wie | Bo- ax Caco: Per- | i | conduct-
Month of 2 Svp cium | P dium tah | ponnte | fate ride ride | trate | yom Parts Tons Cal- et | pdsorp. | 820 | pH

charge | (Si0.) | (Fe) sium sium Tons - Non- 20- 3 (micro-

samples (Ca) (Nn) {HCO:) | (80J) (cn (F) | ™oy | (B) per per cium, k tion

(cfz) (Mg) (K) mil- il per magne. | €rbon- | dium ratls mhos at

(a) lien foot day si:m ala - 2B5E)
October 1960-- A 97 .4 - -— -- 98 - 165 - 106 el - - 625 0.85 257 122 45 2.7 968 -
November------ 8 57.0 - - - 699 - 232 = 996 - == - 3,192 4.34 934 44 62 5.9 4,760 e
December--- g 68.0 - - - 698 - 252 == 922 = - == 3,094 4.21 864 657 64 10 4,590 =
January 1961-- 9 55.3 21 253 63 743 9.0 262 865 993 1.1 0.6 0.57| 3,16% 4.31 892 676 64 11 4,780 8.2
7 20.5 - = -~ | 808 - 212 -- | 1,130 - .- --| 3,509 4.77 960 787 65 | 11 5,210 -
0 - R - - - - - - e -- -- - - - -— -- - — e
0 P - - e e o = a= - - - == - 2 =i o o g -
3 47.7 o=l - - 60 - 131 - 41 e s = 462 .63 216 108 a8 1.8 71 -
8 65.0 . o - 69 - 128 - 53 -- -- - 601 .82 265 160 6 1.9 Ba4 .
4 121 16 81 5.6 64 5.5 122 222 28 6] 1.9 .08 482 .66 224 124 38 1.9 740 | 7.7
6 50.7 - -- -- 58 . 143 - 35 -- -- -- 467 .64 214 96 38 1.8 642 --
1 6.22 | -- s - 36 o 90 = 12 -- -- - 546 .74 307 234 20 .9 764 —

{(a) Includes the equivalent of any carbonate (CO5) present.
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RIO GRANDE BASIN--Continued

4474. PECOS RIVER NEAR SHUMLA, TEX.

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

DRAINAGE AREA.--35,162 square miles (from International Boundary and Water Commission Water Bulletin Number 30).

RECORDS AVAILABLE.--Chemical analyses: October 1954 to September 1961. 2

REMARKS,--Chemical analyses by U. S. Department of Agriculture, Agricul tural Research Service, U. 5. Salinity Laboratory, Riverside, Calif. Records of specific conductance of daily samples and
records of discharge for water year Octcber 1960 to September L96L given in International Boundary and Water Commission Water Bulletin Kumbers 30 and 31.

Chemical analyses, in parts per million, water year October 1960 to September 1961

Dissolved solids Hardness Specif
< Mean Mag- Po- f as CaCO, Per- See conduct-
Number dia- Silica Trei Cal. n: So- A Bicar- Sul- Chle- Fluo- Ni- Bo- = it dium e oH
Month . a:l;es charge | 5100 | (Fey m:m siam | dium | bonate fate ride ride | trate | ron Parts Tons Féak Cal- ot e lr:::;p— Cemicro
(cts) (€) | (mg | B0 x) | wcod | s0) (c1y (F) | moy | ) per per S cum, | v | dine ; e at
mil- acre- d magne- e ratio 25 C)
(a) tion foot b sium
October 1960-- 4 200 - 112 50 301 -- 143 290 512 - 2.5 0.24 1,442 1.9 483 366 58 5.9 2,350 7.7
November-- - 3 182 - 138 64 182 - 155 367 656 - 3.1 .23 1,803 2.45 606 478 58 6.7 2,900 8.2
December-- - &4 182 - 151 65 5418 - 165 404 709 - 3.1 .19 1,963 2.68 646 510 58 1.2 3,150 8.1
January 1961-- 4 198 14 L6l 735 466 4.3 163 457 783 1.0 (b) .19 2,143 2.91 708 574 59 7.6 3,430 8.0
February- 4 185 -- 150 a3 532 - 86 519 906 - (b) .25 2,359 3.21 714 644 62 8.6 3,840 7.7
5 159 == 177 89 574 - 140 554 986 =z 6 24| 2,587 3.52 BO8 692 61 8.8 4,140 8.0
3 160 - 211 122 781 == 136 740 1,320 - .6 33 3,454 4.70 1,030 916 62 1 5,320 7.9
5 129 - 159 8l 556 - 114 513 940 - (b) 229 2,450 3.33 730 638 62 B.9 3,960 8.1
&4 750 - 106 44 275 -- 162 268 446 -- 3.7 .18 1,301 1.77 L& 312 57 5.7 2,140 7.9
4 268 16 113 33 341 3.9 146 328 559 .8 3.1 .15 1,568 2,13 501 381 59 6.6 2,540 7.7
5 267 - 118 57 353 = 137 335 598 - 1.2 .22 1,666 2.27 526 414 59 6.7 2,670 1.8
September 3 180 - 105 48 2956 - 149 279 494 - 2.5 <25 1,393 1.89 459 336 58 6.0 2,310 8.1

(a) TIncludes the equivalent of any carbonate (CO;) present.
(b) Less than 0.4 part per million.
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RIO GRANDE BASIN--Continued
4590 RIO GRANDE AT LAREDO, TEX.
LOCATION,--At gaging station at railroad bridge between Laredo, Webb County, and Nuevo Laredo, Tamaulipas, 884.3 miles below the American Dam at El Paso.
DRAINAGE AREA.--135,976 square miles (United States and Mexico; from International Boundary and Water Commission Water Bulletin Number 30).
RECORDS AVALLABLE.--Chemical analyses: July 1955 to September 1951.
REMARKS ,--Chemical analyses by U. S. Department of Agriculture, Agricultural Research Service, U. S. Salinity Laboratory, Riverside, Calif. Records of specific conductance of daily samples and
records of discharge for water year October 1960 to September 1961 given in International Boundary and Water Commission Water Bulletin Numbers 30 and 31.
Chemical analyses, in parts per million, water year October 1960 to September 1961
Dissolved solids Hardnesa . | Specific
Number n’::_"“ i Cal. | Mag- So- :‘: Bicar- Sul- Chlo- Fluo- Ni- Bo- s CaCO, Per- dium | comduct.
Month of S e Iron § ne- 4 = ; 5 cent ance H
sanples| charge (5i0,) (Fe) cium by dium S bonate fate ride ride trate ron Parts Tona Tons c..j Non- e .d.m-p- G P
(efe) (Ca) (Mg) (Na) (K) (HCO,) (80.) «n (F) (NO,) | (B) per per = cium, oo | s tion g
- (a) mil ncre- & magne- = ratio 25 ¢
lion foot o sium . )
QOcrober 1960--- 31 6,123 - == == 45 == 145 == 48 = - - 3an 0.51 189 70 34 1.4 586 --
November-- 30 3,260 - - - 75 == 171 -- 81 - -- - 534 .73 248 108 40 2.1 826 -
31 3,032 g e == 101 - 180 = 103 - -- - 640 .87 282 134 44 2.6 999 =
31 2,872 20 80 20 104 3.5 179 191 115 1.0 0.6 0.18 632 .86 282 136 44 2.7 1,010 7.9
28 2,659 - = =4 103 = 110 == 118 - == - 575 .78 237 146 48 29 939 -
31 1,721 i - == 114 == 143 - 128 - = - 653 .89 268 150 48 3.0 1,060 -
30 1,288 == A= - 124 - 143 == 162 - = -- 77 .98 287 170 49 3.2 1,150 -
3l 1,716 e == - 100 - 143 == 126 -- == -- 601 .82 251 134 46 2.8 976 -
June-----=-=== =] 30 10,900 -~ = == 30 = 140 = 33 = = == 299 W41 167 52 28 1.0 474 -
31 5,286 21 68 12 58 4.3 151 125 67 .6 5.6 .09 441 .60 221 98 36 1.7 720 7.8
31 3,750 -- - - 69 == 162 = 69 == -- == 535 .73 244 112 38 1.9 804 --
30 2,662 - - s 72 - 163 s 73 == == = 510 .69 241 108 39 2.0 811 -

(a) Includes the equivalent of any carbonate (CO:) present.
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