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C HEM I CAL COM P 0 SIT ION o F

T E X A S SUR F ACE WATE R S , 196 2

INTRODUCTION

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

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

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

COOPERATION

This is the seventeenth in a series of annual reports (water years 1946-62)
on the chemical quality of surface waters of Texas prepared by the U. S. Geo
logical Survey in cooperation with the Texas Water Commission (formerly the
Texas Board of Water Engineers). In addition to the annual reports, two
earlier reports contained data for the water years 1938 w 44 and 1938~45, res
pectively. Information as to the availability of these reports may be obtainea
by writing the Texas Water Commission, Austin, Texas.

Other agencies cooperating in the collection of these data were the Brazos
River Authority, the Canadian River Municipal Water Authority, the Chambers
Liberty Counties Navigation District, the cities of Dallas, Fort Worth, and
Wichita Falls, the Colorado River Municipal Water District, the Corps of Engi
neers, U. S. Army, the Dow Chemical Company, the Lower Colorado River Authority,
the Lower Neches Valley Authority, the Red Bluff Water Power Control District,
the Sabine River Authority, the Tarrant County Water Control and Improvement
District No.1, the Texas Electric Service Company, the West Central Texas
Municipal Water District, and the Wichita County Water Improvement Districts
No. 1 and No.2.



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

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

COLLECTION AND ANALYSIS OF S~~LES

The samples for which data are given were collected from October I, 1961
to September 30, 1962. Descriptive statements are given for each sampling sta
tion for which a regular series of chemical analyses have been made. These
statements give location of the stream-sampling station, drainage area of the
stream above the station, length of time for which records are available,
extremes of dissolved solids, hardness, specific conductance, water temperature,
and other pertinent data. Records of discharge of the stream at or near the
sampling site for the sampling period are included in most tables of analyses.

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

During the period covered by this report samples were collected ~aily at
52 stations on Texas streams and twice weekly at four sampling sites in Trinity
Bay near the mouth of the Trinity River. Samples were collected periodically
at three sites in a small area on Salt Croton and Haystack Creeks near Asper
mont. In addition to the chemical~quality data included in this report, tem
perature data for streams at 42 of the sampling stations and sediment data for
one of the sampling stations are available in the files of the U. S. Geological
Survey, Austin, Texas. Records of chemical quality of streams at 55 adriitional
daily sampling stations have been published in previous reports of this series.
The locations of the active and inactive stations are shown on the accompanying
map, Plate 1. The periods of operation of all the stations are shown on the
bar graph (Figure 4). The three sampling sites on Salt Croton and I~ystack

Creeks are indicated as a single location (45) on the map.

Water samples were usually obtained daily at or near a Geological Survey
stream~gaging station. Specific conductance was deteDmined on all samples.
Composite samples were usually made for lO-day periods by using equal voluces
of successive samples having similar conductances. For some streams that are
subject to sudden and large changes in chemical compOSition or concentration,
samples were composited for shorter periods on the basis of the concentration
of the daily samples. At several sampling stations where changes in chemical
composition occur gradually, daily samples for an entire month were composited.

- 2 -
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Reconnaissance Study

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

Low-Flow Investigations

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

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

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

This report includes chemical quality records for 10 stations in the Rio
Grande Basin where samples were collected by the International Boundary and
Water Commission and analyses made by the U. S. Department of Agriculture,
Agricultural Research Service, U. S. Salinity Laboratory, Riverside, California.
At 2 of the stations, samples were collected daily; at the others, from 1 to 31
samples were collected each month. A single monthly composite sample was made
for analysis by taking from each individual sample an amount of water propor
tional to the volume of riverflow represented by the sample. Results of these
analyses are also published in equivalents per million in Water Bulletins
Number 31 and 32 of the International Boundary and Water Commission, together
with streamflow and related data.

EXPRESSION OF RESULTS

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

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

Y Hughes, L. S., and Leifeste, D. K., 1964, Reconnaissance of the chemical
quality of surface waters of the Sabine River Basin, Texas and Louisiana:
Texas \~ater Commission Bull. 6405, 64 p., 12 figs., 2 pIs.

- 3 -



million unit weights of water. Value~ ior other characteristics are given in
appropriate units. r

Mean discharge is reported in cfs (cubic feet per second).
per second is the rate oi discharge of a stream whose channel is
in cross-sectional area and whose average velocity is 1 foot per

A cubic foot
1 square foot
second. •

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

For those analyses in which a calculated value as sodium is shown for
sodium and potassium, this value, in equivalents per million, was used in com
puting the percent sodium and sodium-adsorption ratio. For those analyse~ in
which a detennined 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 or
sodium ions in exchange reactions with the soil.

Na+
SAR:r~==~'

... / Ca++ + Mg++
V 2

where the concentrations of the constituents are expressed in equivalents per
million. Waters are divided into four classes with respect to sodium hazard
depending upon the SAR value and the specific conductance. (See Figure 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
increasingly acidic; and greater than 7.0 increasingly alkaline.

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

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

The discharge-weighted averages of analyses are reported
sampling stations for which discharge records are available.
average value represents the approximate composition of water
found in a reservoir containing all the water passing a given
the year, after thorough mixing in the reservoir.

- 4 -
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The samples were analyzed according to methods used by the U. S.
Geological Survey.lI

SURFACE-WATER RUNOFF AND CHEMICAL-QUALITY CONDITIONS

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

Mean discharges for selected stations for the 1961 and 1961 water yeacs,
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 oi
discharge, and low flows are likely to be considerably more mineralized than
are floodflows in the same stream. However, for streams whose discharge is
controlled by reservoirs, the chemical composition of the water may remain
relatively constant despite large fluctuations in discharge. Streams that are
subject to pollution by oil fields or other sources of salts may shoy marked
increases in dissolved solids at times when moderate storm runofi flushes oil
field wastes or salt residues into the streams.

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

Canadian River Basin

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

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

Red River Basin

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

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

- 6 -
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Except for periods of low flow} the Little Wi.chita Rivet" \...ater was at £ood
quality. The weighted-average concentrations of dissolved solids at tile two
stations on the Little \,Jichita River were 234 ppm near HenLietta and 168 ppm
near Ringgold.

At the Gainesville station on the Red River just upstream from Lake Texoma}
streamflow was slightly below average} bUl the weighted-average concentration
of dissolved solids decreased from 1}820 ?pm in 1961 to 1}340 ppm in the 19~1

water year.

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

Sulphur River Basin

Streamflow at the station on the South Sulphur River near Cooper in 1961
was 87 percent of the long-term average, and about 15 percent less than in
1961. The weighted~average concentration of dissolved solids increased sli.ghtly
to 134 ppm, and dissolved solids ranged from a minimum of 8~ ppm to a maximum
oc 529 ppm.

Sabine River Basin

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

The water of the basin is almost always low in dissolved solids} but as a
result of decreased flow the weighted-average concentration of dissolved solids
in 1962 for the Tatum station was 177 ppm as compared to 146 ppm for the 1901
water year} and at the downstream station near Ruliff the weighted average
increased to 103 ppm in 1962 from 90 ppm in the 1961 water year. Duration
curves for the Sabine River near Ruliff (Figure 3) show the percentage of time
specific concentrations of dissolved solids were equaled or exceeded during the
1962 water year and during the combined period of 1954-62 water years.

Neches River Basin

Runoff in the Neches River Basin was near average during the 1961 I ...atcc
year} but was less than half as much as in 1961.

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

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

Streamflow of the Trinity River at Rosser was 60 percent greater than in
1961. At this station streaml10w is largely regulated by reservoirs above
Dallas and by Lavon Reservoir on the East Fork Trinity River, and during periods
of low flow much of the water is sewage effluent from Fort Worth and Dallas.
High nitrate concentrations in samples collected at low flow show the effects
of this sewage effluent. The maximum nitrate value during 1962 was 47 ppm and
the weighted average of nitrate concentrations for the water year wa3 S.7 ppm.
The weighted-average concentration of dissolved solids was 287 ppm, as com~areti

with 328 ppm in the 1961 water year.

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

San Jacinto River Basin

The only daily chemical-quality station in the Basin was established on
the West Fork San Jacinto River near Conroe at the beginning of the 1962 water
year. The average discharge for the 1962 water year was less than 30 percent
of the long-term average. Analyses of daily samples showed that the water ~as

consistently of good quality. Dis~01ved-solid5 content during Lhe year ranged
from 117 ppm to 323 ppm and the weighted-average concentration of dissolveri
solids was 213 ppm.

Brazos River Basin

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

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

Streamflow of the Brazos River at Seymour, downstream from the junction of
the Double Mountain Fork and Salt Fork of the Brazos River, was 70 percent of
the long-term average and 38 percent of the 1961 average. The water of poor
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quality contributed by the Salt Fork resulted in an increase in the weighted
average concentration of dissolved solids from 2,270 in 1961 to 2,750 in 1962.

Three chemical-quality stations were established in the Hubbard Creek
watershed in February 1962. The Breckenridge station now measures the quality
of outflow from Hubbard Creek Reservoir, where storage began in September 196L}
and the three new stations measure quality of inflow to the reservoir from
Hubbard Creek near Albany, Salt Prong Hubbard Creek near Albany, and Big Sandy
Creek near Breckenridge. Streamflow at the Hubbard Creek station near Brecken
ridge in 1962 was about half that in 1961 and the weighted-average concentra
tion of dissolved solids increased from 300 ppm in 1961 to 469 ppm in 1962.

In October 1961 a chemical-quality station was established on the Clear
Fork Brazos River at Eliasvi11e. The mean discharge at this station rot the
1962 water year was 540 cfs and the weighted-average concentration of dis~olved

solids was 505 ppm.

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

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

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

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

Colorado River Basin

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

Average discharge at the stations on the Colorado River near Ira and at
Colorado City was about the same as in the 1961 water year. The weighted
average concentration of dissolved solids increased slightly at the Ira station
from 660 ppm in 1961 to 725 ppm in 1962, and the weighted average decreased at
the Colorado City station from 1,010 ppm in 1961 to 662 ppm in 1962.

- 12 -

•



The 1962 mean discharge of BeaLs Creek near Westbrook was 18 percent less
than in 1961, and the weighted-average concentration of dissolved solids in
creased from 48l ppm in 1961 to 569 ppm in 1962.

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

A chemical-quality station was established in October 1961 on the Colorado
River at Ballinger. The weighted-average concentration of dissolved solids at
the Ballinger station in 1962 was 517 ppm. The mean discharge for 1962 was
only half the 55-year average at this stationJ and 8u percent of the flow
occurred during the month of September.

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

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

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

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

Lavaca River Basin

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

Guadalupe River Basin

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

- 13 -



At the Victoria station the mean discharge of the river in 1962 was only
about 25 percent as great as in the wet year of 1961. However, the weighLed
average concentration of dissolved solids increased only slightly from 258 ppm
in 1961 to 321 ppm in 1962.

San Antonio River Basin

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

At the station on the San Antonio River at Goliad the weighted-average
concentration of dissolved solids increased from 347 ppm in 1961 to 488 ppm in
1962.

San Antonio-Nueces Coastal Area

Streamflow in the San Antonio-Nueces Coastal Area in the 1962 water year
was about half the long-term average. The mean discharge of the Mission River
at Refugio was about 55 percent of the 2B-year average and far below the average
of 1961. Dissolved·solids concentrations at Refugio ranged from 181 ppm to
47,000 ppm and the weighted average was 3,300 ppm. The highly mineralized
waters were a sodium chloride type and occurred during periods of low ilow.
These brine flows apparently resulted from oil-field activities in the area.

Nueces River Basin

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

At the Mathis station, just below Lake Corpus Christi, the weighted
average concentration of dissolved solids increased from 266 ppm in 1961 to
355 ppm in 1962, the highest in 15 years of chemical-quality record.

Rio Grande Basin

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

On the following pages, che number pr~cerling a stacion name is permanently
assigned to the station by the U. S. Geological Survey, and identifies the sta
tion in the national network.

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

The reader's attention is called to the fact that certain columns 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 excepte~

columns follows:

Date of collection

Stream

Location

Sampling station

Sampling site

Month

Number of samples

Mean discharge (cfs)

Dissolved solids

Dissolved solids

Tons per acre-foot

Tons per day

Chloride - Tons per day

Percent sodium

Sodium-adsorption ratio

Specific conductance (micromhos at 25°C)

pH

Density at 20 0 e
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TIIIIIITY IIIVI;llllASIII_-Contlnu"d

8-6~6. RICHI.AIID CUU: 1I1:.U I'AI IU'II.W. TU._..(;onllnucd

.. nea,c., .... 'f• .,... ,n ar.a p<!r .'....!llon. water yC'ar Ut'loullr. 1961 l<> Scnlcabcr 1962 __Conllnuod

D.l1l&01.~ ""ltda llardncu Speclll
",. (Calculated) U CaCO, So·

M",_ ". Cu. dlum
,~-

Do" M.~ C.- car· t'lIw ". Bo- duel·M dlach.arl\:a ." Iron dum ~. Sodium u._ """. .... Sulfate Clllortdc ".. lute Tona C••
Non· ".(SIQ,J (hI ahun {Nal atu", ." (80,) (Cl) '"0 PUI" Tona elU"I, ~,. ance "collection (cfa) (Ca) ." ", (NO,) ",(Mg) ", (COJ '0< Mall' cu· mlcro-

(nCO,l '0< acre_ '0< ,,",- lion ,100. 1'1million '" ... raUo100' alulll ... 25'C)
-Feb. I)-Ill. 1962 ..• ••• .. ,.. '" 247 '" :151) ••• ••• a972 1.:12 21111 " ll- t ,67 •••Feb, 11.20 ........ .. .. ••• " '" " " •• ,.. .:1:16 ." '" " 2.1 " '.'~,. 17........ , .. .. _. -- -- 220 " ... -- -- -- -- n. .. -- I.UO '-'~,. 19·29 ....... . .., .. Y.' 21):1 211. ". ,.. ., ... "''' 1.35 ", .. .., I .lIllO ,..

llar. 3 .......... " -- -- -- -- ... '00 ". -- -- -- -- 2.7 .. -- 2.~: '-"Apr. 1.10 ......... .., .. .. m 227 ". .W •• •• 1,220 1.66 240 Il4 10 '.' ,..
AI'r. 13.14 ........ -- -- -- -- m '" '" -- -- -- -- ". .. -- 1.610 ,..
Apr. 16-16", ... ,. -- -- -- -- ... .00 .w -- -- -- -- ... " -- 2.1)10 •••Apr, 20-21).", .... ••• " " '" '" '" ". -- ... 1,680 2.28 ... 1)4 I. 3,010 '.'Apr. 26" .•.• , .•.. -- -- -- -- '" " ", -- -- -- -- ." " -- '.000 '.'Apr. 27., .... , ..•. -- -- -- -- ... " " -- -- -- -- .n " -- ". '.'Apr, 26_30 .... " .• " " ,.. w '"

.,
" -- ,.. 238 .:12 1:1:1 " ... '" 7,3

lIay t·3 ........... " " :1.7 " 1:13 .. " •• :I.~ ... .:14 14.'1 :Ul ,.. ... ,..
lIa, 4 .... ......... _. -- -- -- ." " ." -- -- -- -- '" " -- M ,..
June 20 ... ,., ... ,. -- -- -- -- 212 " 672 -- -- -- -- 21'l :II~ -- 2,1)20 7.9
June 21. .......... -- -- -- -- '" "

,,, -- -- -- -- 201 " -- 1.6:10 '.'JU"e U-27" ..... , " " ,.. ". ". ,. ... -- :z.o a942 1.28 214 n ,. , 1.700 ,.,
Junn 28-30., ...... .. " ,.. " '" " " -- ••• .,.. ." '" " .. , '" ..,
July 1_3 ..... , .. ,. " " '.' " ." " .. •• ••• a222 .w " "

,.,
'" ..,

Jul, .-.'1, .... , .. ,. " " ••• " '" .. '" -- ... '" ... ". " ,., '" '-'Jul, 9-14 ......... " " ••• m '00 " ... -- ... 1.070 1.46 ". " ••• ..... 7 ..1
Jul, 16 ........... -- -- -- -- ." " ." -- -- -- -- m " - 3.020 ,..
Au•. 6_31 ......... ••• " " 1,740 ", .. 2.650 -- ., 4.740 6.4~ ... oil 43 11,:100 ,..
St'pL 1_7 ......... -- -- -- -- m " 4.2110 -- -- 7.01~ -- :l1ot "

__ U.II00 7.:1

Sl>pl, 10_12 ....... .. " ••• " ". n " •• 2.2 2~8 ." ... .. ••• m '.'801'1, 1:1·111 .... " . " .. ,.. " ." .. ." -- 2.0 ... ." ". " ,., m '-'S"I'I, 111-20 .... ". -- -- -- -- '" .. '" -- -- -- -- m " -- 1,1l1)0 '-.sellt, 2:1-211 ...•• ,. -- -- -- -- ". " ... -- -- -- -- ... " -- 2.4110 ,. ,
Soill. 27-211 ... ",. -- -- -- -- '" .. 1.010 -- -- -- -- 226 " -- J,~211 7.2S<lpt. 20_JO" .. ". -- -- -- -- 24J " 1,120 -- -- . _"'::'L-- 2211 " -- :I , 1140 ,. ,-a 1l".IUul) al 1110 C.
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1I11A~.os RIVER IIASIN'--Contlnued

8_814. SALT CROTON CREEK AT WEIR D. NEAR ASPERMONT, TEX.

LOCATIOH. __About ~OO leet up.tr"a. I...,.
RECORDS AVAILIlIILE.--C~~.1"al analys".,

Hay.taek Creek, 1,000 r""t upatr"aa Iro.
OCtobor 19~6 10 S"pt"-",,r 1962.

gaging "taUon. and 20 .Ue.. nOrl~w"'H of Asper....nt. Stone.... " County.

>,~ne.,ea. ana, ses '" no r .,".on water car ve'ODor ,"". to "e .""",,,r H'''~

Hardness
Speclflc

-~- -,,- ,.- Dl~solved
as CaCO, ~-

conduct. ~"-Date Alum Cal_ Olear. Fluo' "'- ,,~

slly·

" UhICl>uK" SlIlca Inurn Iron ,.- dum .- Sodium las_
bollat"

Sullatl! Chloride .,,, trate ""lids Cal. Non- ",- anel! eM (1I:/wl
COlll!ctlon (cIs) (510,) (AI) (Fe) ••• {Cal slum (Na) slum (fiCO,) (SO,) (Cl)

'" (NO,) (TI!Sld,ul! dum, cU"bon_ sorp (mlcro_

"(Mn) (Mil) ") al 180 C) magne_ ... t1~~ mhos at 20'C)
slum .., 2S'C)

.", n, 1961 0.' 47.600 ~ .380 75,400 6.310 '" 119.000 1.094
Nov. 8 ....... •• 80,100 3,430 127,000 8,620 '" 152.000 1.160
Doc. 4 ....... LO 82,700 3,360 131,000 8,400 -- 150.000 1.166
Jan. ". "" ., 88,4.00 3,4.50 140,000 8,830 -- 153,000 1.178
reb. 5 ....... ..0 9~,ooo 2,070 IH,ooo 8,560 -- 152,000 1.191
..r.6 ....... •• 96,700 '.000 1~3,ooo 8,790 -- 154,000 1.194

Apr. 13...... ... 93,900 2,920 149,000 9,080 '" 133,000 1.190
lIIay 8 ........ •• 99,200 2.520 158,000 9,730 '" 1~6,OOO 1.202
June 15 •.•.•• ., 51,500 3,~90 82,100 7,440 259 110,000 1.102
July 10•••.•• ., 98,900 2.600 158,000 10.500 420 1~4 ,000 1.202
Allg. 8 ....... •• 75,800 3,840 121,000 9,790 '" 127,000 1.154
SCpt. 14 ..... •• 86,200 '.~ 137,000 9,870 '" 129,000 1.175

a ValliS" eapr"""sd In PV- "t>ould be wult1plled by the d"n"lty, ..~ere gIven, In cosplltlng load".

'"~
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0>
~

DRA:.IWI RIYKR DASIIl·-Contln....d

8_820. SALT roll.l DRAWS KIY&R IlUR ASPKltmtCT. TEX.--COntln\lod

.............. "".'7.".................- .....u.. , .....~ r".~ ......"""'r ".,.. '" "'" ._.- .......__..n"n......

Diuol.fICl aolla lIardnell Spe(:1fI... (1111<::ulllod) II CICO. So•
'M-

Oo.. -,~ C~- -,,- p,.
tar_ CU.

F<~ ",- dlum """. ~"-

'" dlacll&rr. Uk 'M ,,= ~. Sodium w- oo.· """. SvUal. Cb.lorldll ..do " .. ""'. C~.
PM· od·

'" eltra
SIQ,) (Fe) IllIm (Na) aillm ... (SO.) (CI) Pu.. To.. dllm, ~.

tolllltUOn (dll (Cal ... ") (NO,) ~",. mltro 1t';.1,"') '''' 'COJ PO' PO'

"" Mai- m· UM(IICO IU:rI_ """. ,......, "mUllon '" ~. rilio 20'C)

'M' Ilum
... 2S'C)

Illr 1l-1~, 11162 ..•• ,. , ,.. 1.060 ,.. 13.000 .. 2,~10 20,800 - -- 31,100 n.8 '" 3,800 J,n " 41,:; '-' 1.026
Illr 18~21......... .1 10 1 ,~40 3J3 17,400 '" 3,~40 27.800 - _. :)0,100 71. 4 82.1 5,210

:)'~~ " 59'~~
,.. 1.03.5

liar 21_Jllno 1 .•.• , 17.3 " 1,230 '" 23,300 " 2,170 37,000 . -- (14,100 112 .0 3,020 4,460 '.' " 76.3 '. , 1.046
Ju"o 2_6 •.•••.•..• 24.5 "

,,,
'" 8,840 " 2,190 10,500 -- -- 20,400 28.1 1,3.50 2,730 '.' " 28.0 7.3 1.013

Juno 1·8 .......... '" -- -- -- _.
'" 1 ,.540 4 ,9110 -- -- -- -- -- 1,760 1,63 1lI.10 '" 1.006

Jun. 9-10 ......... '" -- -- -- -- " '"
,,, -- -- 2,230 J.03 05.880 '" '" -- 3.69 ,.. _.

Juno ll_I~ ........ '" " '" ., 1,180 " 1.000 I.MO -- ,., 4,810 6.3.5 3.8050 1 ,2~0 1,17 " 7.~~
,., --

Ju". 16·20 ••• " ••• 44.2 " ." '" 3 ,280 113 1,730 .5.220 -- -- 11.100 15.2 1.320 2,130 2,04 " 16.~ '.' 1.006
Junll 21·JO........ 30.0 " ", '" S. 7~0 " 2.420 11.0110 -- -- 111.400 25.:1 1,4110 2,9:10 2,85 " 2.5.8 '.' 1.012
J .. lr 1·8.......... ,.. n '" '" 6,080 '" ;I: ,340 9,880 -- -- 111.200 28.4 342 2,O~0 '.So " 211, iOt: '.' 1.012

Julr 9_17 ......... .5 12 1.320 '" 1:1,500 '" 3,410 21,400 -- -- 40.000 55.9 54.0 4,870 4,~~ " 05:1,8 '" 1.028
Julr 11_25 •••••.• , 44.8 " '" '" :1,420 M 1,950 5,390 -- -- 11.700 18.0 1.410 2,210 2,200 " 11.1 ,., 1.007
Julr 28-27, 29~31. '" " '" .. 1 .~OO '" '" 2,300 -- -- 4.640 6.31 2.540 ,,, ". " '.' ,., --
Julr 21L .......... '" -- -- -- -- ,,, ... 1,240 -- -- -- -- .- 'M ,.. -- '.So ,.. .-
"'1,111. 1·9.......... '" .. ", " 1.170 '"

,,, 2,120 -- -- 8.1110 ,... 2.890 1.010 ,.. " 9.33 ", --
"'1,1" 10-17........ ,., " '" "" ~ ,:190 '" 1 ,9:10 8.810 -- -- UI,9OO 23,2 .., 2,520 2.430 .,

24:; '" 1.011....... 18-:11 ........ .7 12 1,460 '" 15,900 '" :1,810 28,400 -- -- 46.900 85.11 118.11 05.190 ~,060 " ". '.' 1.033
lk>pt. 1~2 •••••••.• 78.~ -- -- -- -- .. 1.380 11,100 -- -- -- -- -- 2.J~0 1,280 -- :l8:~ ", 1.0~1

Sopt. 3.9 •••.••••• 1.053 " ,~ " ' .... .. ,.... 1.800 -- .., ~.210 5.n 11 ,970 1,130 I,O!W) .. '. ,.. --
Sopt, 10_13 .••••.• '" -- -- -- -- .., '" 3.300 -- .. -- -- -- 1.140 1,02 -- 10,4 '-' --
Sopt. 14_17 ....... ... " '" '" 3,610 '" 1.410 ~,720 -- -- 11,~OO 15.6 IlI,1oo 1,790 1,680 " 16:~~ '-' """Sttpl. 18·20•••••.• ". " '" .. 1,280 .. ,,, 2,020 -- -- 4,690 8.38 lI,630 1,090 1,020 " ::: '-' --
hpl. 1I1~1I3....... 86.J -- .. -- -- '" 1 ,090 4,UO -- -- -- -- -- I,J90 1,280 .. ". ", 1.004
lk>pt. U-:lO .•••••• 58,7 -- -- -- -- 131 1,920 10.~00 -- .- -- -- -- 2,~JO !J420 -- 26.6 ,.. 1.013---

Wol.hlod a •• nlll U.2 ..
~ " 2.860 '" 1.200 4 ,490 _. -- II ISO !:l.4 1.580 1,440 1.340f" 1:1--,000 ,.. --

T'i""..... I.hl.d
awora.ll ••.•••. -- 13 '"

,.. 11.630 '" ~,:l80 18,500 -- -- _33,700 -- -- :1.3:10 3.J1I20 .. 42 100 ,., _.
Tun. per <l&J •••• --=- 2.11-- " " '" " ". ,,, -- -- -- -- -- - -- -- -- -- .-. .
a Val ..o. e.pre.lled In p~ .ho.. ld b4 .ult1plled by densltJ, whero ,Iweo, .hen eo.putlnll lOlld••
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BRAZOS RIVEII 9~SI~-·-('<>nllnurd

8-10Il!>. LITTI.K RIVf.1l AT CAIlf.IlOII, TU.

LOCATlOII.-·AI brldlt... on U.S. IHIlllny 11. 2.020 teet down.lre•• I ..... It.,ltlng .t.,ll(>n, D.!> .11" upur.". lr<>oo GUll, l"uluraOU .nd S.ot. f., ltall .., brlda"', .nd 2
.11 .....outll.....1 ot C..... ron, III •• Counly.

DIlAIIIMlK AREA.·_1.000 .<two .....11 .
RECORrnI AVAIlADlE.·-C..... le.1 .n.ly : OCtober 19!>9 10 8eI>lellbor 1962.

'ater I ....peralllr".' Golob.. r 11!>9 to :'lel",,_r 1962.
EXTRf.Ilt:S, lIHl1-62.--01.ltDh.d .olld., .a>;I_. 401 p~ J.n. 16-31; .Inl..... 201 p~ JUlie 21-30.

Ilardn••• : • .,U_, 281 p~ Jan. 18_:11; .\01_. 129 p~ !Iepl. 8-13.
SpeCifiC conduct.oCa: ..SI.... dally, 833 .icroallo. !fOY. 26; .\01.... d.lly, 298 .ICro-no. JlIn... 8.
ratar ttl.pentll ...... : .-.U_. 110" On _Dy day. durlnll Jul)' ..nd Auaual; .Inl .... , 39·' J .. n. 12. 13.

1I1lTR.J:IdS, 11I~9·82.··01.IOOIYed ..,lld.: 11.>;1..... 801 p~ sept. 29, 1980; .Inl_, 130 PfHI Junto 2!>.28, IlIOO.
lla.rdnto.a: II.S1_. 273 PfHI JUI\(\ 1-24. 1980; .101..... 92 p~ June 2.:'>_26. 1960.
SjltIeltlc condllCtlncfl: .Id_ d.lly. 1.000 alcro-boa sept. 29. 1960; .Inl_ dall" 191.11'..-110. Jun.. 28, 11160.
r.ter teaperature.: • .,u_, 90 r On _Dy daya dudDR July .nd Au«u.t 1982; .Inl_, 39" J.n. 12, 1:1, 1962.

IIEIlAUS.--llllcorda 01 • .,.,clfIC cooduChDC,", ot dally •••1'1 ¥all.bl .. In dlatrl'" oUIC" at Au.tln, Til••

CII...lc.1 .n.l)'a In part. p<lr .lllIon, _ler y... r u<:\obtlr 1961 10 S<'jltf'llbor 1962

~

~

~

",.
~

'0'" ~,

~
~,

",...,.,
'"~

Dluohed .olldt Hudneu Speclrl... (1I... lduo .. I IBO·C) a. CaCe, s..
'M'Oo" .,~ C"· '''' eo· car_ Cu.

,,~ "'- Bo- dlum duct_.. diaelw'iC1 UlcI Iron clulD H- Sodium ~. """. ..... Sulfate Chlort!h rIde 0." ''0 Too. C"· Non- od-

'"(StOol (Fe) .,= (Na) .lum ." (90.) (CI) Pu<o To" clom. ",,,. ~,

coll.cUon (cia) (Ca) .., (P) (NO.1 (.) ".. ,u· ~tcro-(.~ (K) (HCOJ (CeJ ,..
acre·

"., ....
000. Uon .... ..

million '00' "" ". ." raUO 2S·C)
alum,, 1·10. 1961. .. '" " " " " '" "

., ,.. ", :116 0.41 '" llill " 0,0 '" '"0, 11·20••....•. 2.123 ,., " " " ". "

., •• .., .216 .:111 1 .~80 '" 32 .0 -lUll 1.:1
t. 21_31. ....... 2.423 ••• " " " ". " :11 ., 3,8 201 ,<0 1.\100 '" " .0 ... ".'. 1_10 ......... '"' " '" " " 232 " " •• " , J41 ... '" 227 " 0,' '" ,.,
'. 11-26 ••...••. 1126 " " " " 2211 " " .:' ••• ". ." '" '" "

..,
'" ,. ,

'. 11_30 •• " .... 1.692 ••• " " " .M " :13 ., 2.~ 2~1 ." 1.1l'l0 no " •• ." ,.,
~. 1_10......... 1.161 " 00 " " '" " :111 ., '" .286 ." ." ", " •• '" ,..
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RIO GlIAl/ill; BASII/-(;onllnuL'tl

8-3715 1110 GIIAIIDE AT lIPl>U PlIUIDIO, TEX.

LOCATIOII. __ At Italtlnlt "tatlon 1 8 river .de" aOO"" th" JUlIClion of th" Hlo ColIC...... , and about 10 .i1 .... north..... 1 of Ih .. town.. of ,..,. ..... Idlo, T"".... and OJln.I~,

CIIIII"allua. and :IllS 1 riv ..r .11_ belo. III......rlcan DM at EI "'''0
OIlAi/lAGt: AIIEA.-_34.911R .'1"ar...11 .... (unit"" Stat"" and ..".Ieo; f1'"OOO International Boundary and Wal"r C.-I •• lon hl,'r 1I"ll"lln N...bcr :II)
WIlCORDS AVAILIdlLE,--CII.,..I"al .naly""",: 1935101962.
ItI:JlAllKS._-ch,.I"al anaIY.L'fl by U.s Dcp.... t.enl of flgrl""IIW"Q, Iillrl"ultural H..'.....r"" SUrYI" .. , U.S 3&llnllY .....boruory, Rlver"lde. C.llf. Record" of ..p ..-<:IIIC

eondueta"".. of dally ....pi"" and r""ord.. of dl ..,," ....K" for wU"r )'"ar Or::lol><:r 1961 to SCpt ...bor 1962 ItIYen In Int"rnUlunal llou"th,ry a"d W~lcr OC-I .....oll
Wu.. r 1Iu11"lIn _I><:r" 31 and 32

""1I1l11 1(> Sflpt.,.bOCtob·1111"..- _ - - .'- --- --.- -.- -_... ;=:"--"'-..,,-:-.--c-:----r...,,--,--,--,---,,--
D1....I.ed ...Uda Iludne.,. 5peclfl

BI_ AI C.CO, So- con-
IIU10bcr MelUl CaI- Mag_ 1'0· car. Cu· Flu<> NI. 1Jo- diu", du 1_

d1l< Itar lIle Iron I ne- Sodium Illa_ bo boon· SuU"le Ch.\orlde CaI- ad. e
IloUlh of e Ie (510.) (Fe) Cum "Ium (Na ) alum n- alll (80.) (Cll ride lrale rOn Par... Toni Toni dum, Non· ~~ _ anee pll

It_I*- (cf,,) (Ca) (MI) (K) ale (CO,) (F) (NO,) (n) per per iHlr Mag_ car· 7t~ mlero·
{IiCOol million aere- day ne_ bon. 1 ,11011 al

rOOt .Ium alll rat 0 n"C)

o.:lobor 1961 6 11.6 __ __ 40 14$ __ 'l1 __ 4111 0.65 242 121 1.1 645 __
IIov_bor___ I 0 __ __ 36 110 __ 15 __ 507. 69 2~0 190 .9 106 --
OU<l_b"r___ __ 0 -- -- -- -- -- -_ __ __ __ -- -- -- -- --
J.nu.ry 1962 __ 0 _ __ __ _ __ __ __ __ __ __ __ _ __ __

~obru...y__ __ 0 _ __ __ __ __ _ __ __ __ _ __ __ __ __

lIunh____ __ 0 -- - - _ __ __ __ __ __ __ -- __ _ --
"llrlt- • _ 0 _ _ _ __ __ __ _ __ __ _ __ __ _ _11.)'_______ __ 0 _ __ _ __ __ __ __ __ __ _ _ __ __ __
Jun______ J 1,2 -- --.52 101 __ 24 __ 622 S5 30$ 222 1.3 1129 __
July 10 47.1 14 85 69 III 1.0138 222 t05 0.8 21l0.11t 6JIt .1t1 242 128 J.II,OIO 1.5
jl,u.... I_____ II 55.0 102 7.2 132 142 242 141 I II 1llll 1.04 2114 1&8 3.41,110 1.1
IkIpt_ber_ II 19'9 __ _ 206 236 _ 234 _ 1,032 I 40 343 150 4.6 I, .510 --

'- -'------'----'----'----'---'---
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RIO GR'lt.llE nUIN-_C..ntlnu,'"

8_3715 MID CNol.'ll'1 U I"uoCTRY, nx.

24 I rlYcr "II,....boye IIII' conflu<"'ICI' ... 1111 II", ...."'Of< RlY"r, .nd 611 I river "II,... bd".. lbl' Aoo..rl('nn 0". ",LOCATION __ A~ II.KinK "IUI"n .t I.•nll'ry, Te".,.
f.1 "",""

IIKAINAGE AIlIlA, __84,795 "quare .U ...... (lInlt"'" Slat.". and Il1o>"1,,.. ; Ir_ InlernUlon_1 Oound.ry.nd .ale,· ~I .. "iun .....·r lIull .. tln lfIJ.b(,r 31
NtCORDS AVAllJoIJU. __Chl.. I".1 .... ly"rtI' 1944 101962
Rt:IlAllIS,_-et\,.. lc.1 an.ly ..... by U.S ""'p.rl.cnl of Agrleullur .. , Aifrleullura) Il.....".rcll S"rYle", US S.llnlty ~t>or.tory. RIYerllld", Cnli!'

""nducla"".. "I' d.lly ""pi"", .n<l ,·,,,,orda .. r dl"cllarg" for .... ter y".r October 1961 10 SCP"""b<-r 1962 lIiYell In IIltHn"llo"nl Ooundnry :1m!
".I.'r llull .. tln Ill..ber" 31 .nd 32

R.... <>rd" 01' ~I)<'<' II k
""Ie" .:.-I .... 'on

'"<D

,

,

c",..."a ...... ,y .."... ,n p"r ... per """On. ".,,·r yeal' UC'l/l/1'r 111111 \0 lI"p-!,,-lIc" 11111;1

DI..OJYt<! ~lld. lIa.rdnll.. SpeelfL
m· a" CaCO, So- con-N_ber .'M eo>_ ...- Po· c.r- Cu•

,,~ ",- ""- dilim duct_
0' dl.charlo llle. Iron dulU ",- Sodlllm .,- "'m- oo"· S\lJl,,11I Chloride rldo tralo Toni Cal,~.1 ad_ .nco

"
IIOnlh

(SlOe) (F.. ) (N.) Ilum (SO,) (el) "" 1'1lrUl To"" eillm, Non-''''I..JIf>~ (ctl) (C.) slum
.~ ",

'" (NOJ '8' orp- (mlcro-(Mg) ,., (COJ PO'
\lar ,O' Mal- ear_

tlon j;nhol at(IICOJ acrc_ no- boIl-mllllon .,.. ,.,
Illlm lie ratio 25"Cj

'''I' 1961 , t .110 -- " " '" on '" " -- " o lt7 '''' '00 249 IIJ.l , , 9'14 '.0•bcr ___ • "" -- "' " n. - '" ,.. ,. -- , ,
" '" " '"'

,,. '.0 1,050 ".0,bl:r___ ,
"" .. "' '" '" - '" :101 " - " " '" I 04 '00 1:12 :1.:1 1.100 ,. ,

.ry 1002 , .., '" "' " '" ••• ,,.
'" " ., :11 " nil " '"' 1·111 :1,1 1,070 '".ary___ , ", -- " " ," _.

'" ". ,. .- " " '" " ,.. ... ,., 1,050 '.0,----- , ." .- " " n, - '" '" " -- , , .. '" '" '" ... ,. , 1,0110 .. ,
,------ , ." _.

" " " - ". ", .. -- , , .. "" "' ". 12:1 ,.. '" ,.,
._------ , .., -- '" " " -- ". ,.. .. -- • " ... " 269 ." '" '" ..,
._---- • 1,010 -- " "

,. -- '" on " -- , ,
" '"

,. ,,,
'"

, , 14·1 ,."._---- " 1,130 " " " '" .. '"
,,.

"
, ,

" " ." ." '" "' ,.. '" '"It-_____ ,
'" -- " " " - '" ", " -. , . " '" "' ;ltl:l ... '" '" '",.ber__ , 2,5JO .. '" " .. -- ,.. '" .. .. , . " "'. "' '" '" ,. , .., '"--
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1110 CRANlll. OAS!~_~C<>nllnu"d

8_4~91 RIO GRAIIDJ: AT l.ARJ:DO, T1;X,

'"~

IDCATIOIl --AI It"lllnlt .Iallon 0 9.11" lIo..n"tr".. fra. Ill" hIKh".y brldK" bdw"cn I..r"d", T,-.....nd II",. .." ''','<"dO. T...ullp.....nd 890 lid""" .lIe.. bel"... the
Merlc.n Du at n Paso.

OltAIIiACE AIlEA.-_I3~.976 '''Iuare .11 ..... (United St.t"" ~d "",,1,,0; frOll Int ..rnUlon.t 9<>oudary .nd "liter o-l .."lon "al..,. lIull"lln 1I"",,r :Ill
Kf.(,'01tI19 AVA'LAOl.t:.--Ch_lc.1 analy"",,' July '955 to S<::pte.li"r 1962
III:1lAIIK9.--CIoI.. I"al .n.ly""" by U.S Depart.en! of !Illrl".. ltur". AKricultural 1I"...".r,,1o Servt" 1111 SalInity ~bo"at.. ry, III.enld", CAlif lI....,orll.. 01 "I",c,fi"

"oodu.. unc(' 01 d.lly ...pl"" and n'Cord .. of dlHchllrKe ror .aler year OCtobl'r 19E\1 10 s<-pt b"r 1962 III¥"n III Int""nall""al 11<o01l1lary And .~I,," C.-i .. lilon
hh'r !lu11"llo II.-bcrli 31 And :12

Ch""IC.l ."aI ...... .. art .. cr .11 lion .at"r "ar , 01", Hll to S<> Ii.. , Inll'

D1uol"Pd aollda llarllne.. Spec III

8'· n CaCa, So. 'M-
11"..1>,,,· ".~

C~_ ",,- 1'0- e.r- CU.
Fluo ",. ""- diu", duel-

IIoMh "' dlaeharge lIle Iron dum ric- Sodium a.· bo.- .... Sulfale Cltlorltle rIde Irale Too. C~· Non- ..- ,,,
Slo.) (Fe) ~= (Na) .Ium ... (SO.) (CI) ". !'U'la Toni elum. ar«:e

';"-1'10.6 (cll) (C.) ." 'f) (NOJ ,,,' orp_
(Mg) '" (COol '" '" M:all-

car_ ~jerO-
(Ilca.> acre- '" "".- tlon ho. atmUllon <0,

100'
... ... rallo 2S"C)

l-
lIum

(),:Iubtlr 1001 " 2.4110 .. .- -- .. -- ". -- " .- -- -- ~59 '" '" lU~ ~-~ 1I:11 --
lIu..,..b"" ____

" 2 ,2llO -- -- -- " -- ", -- " -- -- -- '" .n ,.,
'" U '" --Dec'.ul'r____

" .."" .. -- -- '" " '" .- '" -- -- -- '" " 26:1 '"
.., ,.. ..

JAnUary 1002 " 1,870 .. " " '"
_. '" '" '" .. ., , " '" " m 131 ,.1.010 ..,

"~b,ulry____

'" 1,5$0 -- _. .- '" -- '" -- 133 -- -- -- '" 00 ,.. '" .., 1.0-10 --..ucll______

" 1,210 -- -- -- '" - '" -- '" -- -- _. ." " '" '" :1.2 1.110 ..
Aprll-_____

" t,720 .- _. - '" .. '" -- ,,. _. -- -- ,,.
'" 241 '" , . 911 --

••y------ " 1,080 - -- - .. - '" - 124 -. - .. '" "
,., no ,., m _.

Julle ________

" 1,580 -- _. -- " - '" -- " -- _. -- '" ,. ,,. .. , ,
'" --Juj y_______

" 1,170 "
,.

" .. " '" '" .. • " ." '" " '" ," .., ... '""'....... 1_____

" 1,260 - ,.
" " -- '" '" " - ., -- '" " n. .. .., ". '"Soopl_,",r___

" ,."" -- -- - " - ,.. _.
" '08 " '" '"

,. ,
'" ..

-'-- -- - --.
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