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CHEMICAL AND BACTERIOLOGICAL QUALITY OF WATER
AT SELECTED SITES IN THE SAN ANTONIO AREA, TEXAS
AUGUST 1968 - APRIL 1972
By
R. D. Reeves, Jack Rawson, and J. F. Blakey
U.S. Geological Survey
ABSTRACT
Urban development on or adjacent to the recharge zone of the Edwards

aquifer is causing concern about the possible pollution of ground water
in the aquifer, which is the principal source of water supply for the San
Antonio area. Water-quality data for many wells and springs and for
selected sites on streams that cross the recharge zone of the aquifer are
being collected to provide background information and to detect any

current pollution of ground water in the area.

Water from the Edwards aquifer is very hard and of the calcium
bicarbonate type. The concentrations of dissolved solids in samples
from wells and springs ranged from about 200 to 470 mg/l (milligrams per
liter); the chloride and sulfate concentrations ranged from 6.5 to 62
mg/1l and from 0.0 to 65 mg/l, respectively. The nitrate and phosphate
contents of the ground water ranged from 0.0 to 15 mg/l and from 0.00

to 0.37 mg/l.
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The concentrations of these and other constituents show that the
chemical quality of water in the Edwards aquifer has not been degraded
significantly by domestic, industrial, or agricultural effluents.
However, variations in the number of coliforms, the concentrations of
nitrate and phosphate, and the ﬁresence of fecal coliforms and fecal
streptococei in samples from some wells show that fecal pollution is

reaching the aquifer.

Most of these wells, which are located in or just downdip from the
recharge zone, are poorly sealed or inadequately cased. The areal varia-~
tion in the locations of these wells indicates that pollution of ground
water in the aquifer is very localized. Pellution results principally
from runoff from the land surface and from effluent from septic tanks
which enters the aquifer through fractures in the recharge zone or which
infiltrates through the thin soil into poorly sealed or inadequately

cased wells in or adjacent to the recharge zone,

Trace amounts of several pesticides have been detected in samples
from two wells in the San Antonio area. Field investigations showed the
source of pesticides in these wells to be surface drainage that entered

the wellbores.



e T

(2

Water-quality data collected at sites on streams that cross the
recharge zone of the Edwards aquifer show the chemical composition of
surface water to be very similar to that of ground water in the area,
Water in most streams is very hard and of the calcium bicarbonate type.
Limited data on the bacteriological quality show that coliforms were
preseht at each of the sites sampled and that fecal coliforms and fecal
streptococci were present at most sites. Although the number of these
bacteria varied greatly in both time and place, their density in samples

from most sites were low for untreated surface water.
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INTRODUCTION
Purpose
The Edwards and associated limestones (aquifer) is the principal
source of water in the San Antonio area for municipal supply, defense
establishments, industrial use, and agricultural use. Geologic and
hydrologic investigations of the Edwards aquifer have been carried on for
many years by the U.S. Geological Survey in cooperation with the Texas
Water Development Board, Edwards Underground Water District, and other
local agencies. As part of these investigations, considerable data on
the inorganic chemical quality of water in the Edwards aquifer have been

and are being collected.

In recent years, urban growth on or adjacent to the recharge area
has caused an increasing concern about the possible pollution of water
in the Edwards aquifer. Therefore, in 1968, the Geological Survey, in
cooperation with the Edwards Underground Water District and the Texas
Water Development Board, began a continuing program to collect historical
reference date for detecting any current pollution and for determining
changes in the quality of water in the aquifer. Results of the study

from August 1968 to August 1969 were reported by Reeves and Blakey (1970).

The purpose of this report is to provide a compilation of water-
quality data collected from August 1969 to April 1972 and to evaluate

the results of the study from its outset to the present time.



Location of the San Antonio Area and

Description of the Edwards Aquifer System

The San Antonio grea, for the purposes of this report, includes all
or parts of Bexar, Comal, Edwards, Hays, Medina, Uvalde, and Kinney

Counties in south-central Texas (fig. 1).

The Edwards aquifer system consists of the Edwards and associated
limestones of Cretaceous age that are in hydraulic continuity. The
following description of the aquifer system is from Maclay and Rettman

(19729 P. 3-8)'

"Development of the aquifer system, through the process of solution,
began shortly after emergence of the land during Late Cretaceous or
early Tertiary time. Rainfall, which becomes acidic by the solution of
carbon dioxide from the atmosphere and soil, infiltrates through the
unsaturated zone to the saturated zone, and then migrates toward the
area of ground-water discharge. During this process, large quantities
of limestones, composed of the carbonate of calcium and magnesium, are
removed by solution, leaving a system of interconnected tubes, voids,

channels, and fissures.

"The ground-water reservoir in the Edwards and associated limestones
is recharged primarily by infiltration of surface water from streams that
traverse the outecrop area and by direct infiltration of precipitation on

the outcrop."



Methods of Investigation

Potential sources of pollution of water in the Edwards ground-water
reservoir include effluent from septic tanks and sewage treatment plants,
leakage from sewage-collection systems, sanitary landfills, industrial
and agricultural wastes, and runoff from residential subdivisions. The
greatest threat of pollution exists where wastes are released by design
or by accident on the fractured and cavernous outcrop area of the Edwards

aquifer, or to streams that cross this area.

Other parts of the aquifer are overlain by formations that are
practically impervious; consequently, most of the wells and springs selected
for sampling are located in or near the outcrop area. Although sempling
has been concentrated in or near the outcrop area north and northwest
of San Antonio, wells and springs in other areas were sampled to provide
background information on water quality and to determine if pollution
entering the recharge zone is causing significant deterioration of the
quality of water in other areas. Streams that cross the recharge zone
were sampled to provide information on the quality of the recharge. The
locations of wells, springs, and sites on streams that were sampled during

the study are shown on figure 1.

Some of the parameters or constituents that frequently are indicative
of pollution of water and that were measured during this study include

coliforms, fecal coliforms, fecal streptococci, nitrogen species (ammonia,
nitrite, and nitrate), phosphate, and MBAS (methylene blue active sub-

stances).
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The coliform group of organisms has been used as an indicator of
the sanitary quality of water since about 1880. This group includes
organisms that vary in their natural sources and habitats. Although all
the subgroups may be found in feces of warm-blooded animals and in water
polluted by feces, some subgroups have a wide enviromnmental distribution
and commonly are present on vegetation and in soil (U.S. Public Health
Service, 1962, p. 14-15). Therefore, a positive test for total coliforms
in untreated water is indicative rather than specific for the presence

of fecal pollution.

The fecal coliform components of the coliform group are characteris-
tically inhabitants of the intestines of warm-blooded animals. Therefore,
the presence of fecal coliform organisms in water is an indication of
recent and possible dangerous fecal pollution. According to Geldreich
(1966, p. 109), the fecal coliform test, in conjunction with the total
coliform determination, yields the best specific data on the proportion
of fecal pollution with which to discriminate between pollution derived
from warm-blooded animals and that from other sources. However, Geldreich
(1966, p. 109) cautions that the absence of fecal coliforms in waters with
various densities of other coliforms may indicate less recent fecal pollu-

tion. Such waters are not necessarily free of pathogens.
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The occurrence of fecal streptococci in water is being used
increasingly as a bacteriological indicator of pollution. According to
Geldreich and Kenner (1969, p. 340), the presence of fecal streptococci
in streams usually indicates fecal pollution, and their absence would
suggest little or no warm-blooded animal pollution. However, Geldreich
and Kenner (1969, p. 348) caution that two varieties of fecal streptococci
are of limited sanitary significance because of their wide environmental
distribution. According to the National Technical Advisory Committee to
the Secretary of the Interior (Federal Water Pollution Control Adminis-
tration, 1968, p. 12), fecal streptococci determinations should not be
used as primary criteria for evaluating the sanitary quality of water,
but are useful as a supplement to the fecal coliform test where more precise

determination of sources of contamination 1is necessary.

Phosphorus and nitrogen compounds are components of metabolic wastes
from animals and always are present in sewage. The use of sodium phosphate
as a builder in household detergents probably has caused a significant
increase in the output of phosphorus in domestic wastes in recent years.
Nitrogen and phosphorus compounds also are common in many industrial wastes.
Consequently, phosphorus and nitrogen are abundant in most polluted waters.

Some phosphorus and nitrogen in water may result naturally from
leaching of soil and rocks and decomposition of plants. Fertilizers also
may add to the concentrations of phosphorus and nitrogen in water. Thus,
the presence of these constituents in water is indicative rather than

specific for pollution.



According to Goerlitz and Brown (1972, p. 11), MBAS, synthetic deter-
gents, or surfactants occur in natural water almost exclusively as a
result of pollution. Some materials other than man-maede surface-active
agents react with methylene blue to give positive interferences, but the
occurrence of these materials at interference levels is rare (Environmental

Protection Agency, 1971, p. 132).

Analyses of at least one sample from many of the data-collection
sites shown on figure 1 have included determinations for these properties
or constituents. Other determinations that often are indicative of
pollution are BOD (biochemical oxygen demand), minor elements (including
heavy metals), and pesticides. Samples from selected sites were analyzed
for these properties or constituents. Samples from meny of the sites

were analyzed for principal inorganic paremeters.

Analytical methods were those in common usage by the U.S. Geological
Survey and have been described by Brown, Skougstad, and Fishman (1970)

and Goerlitz and Brown (1972).



Bacteriological analyses were begun at the data-collection sites
immediately after the samples were collected. Samples for the deter-
mination of nitrogen, phosphorus, and MBAS were treated with mercuric
chloride (40 milligrams of mercury per liter of sample) and (or) were
refrigerated in darkness until analysis was begun. Samples for the
determination of BOD were refrigerated in darkness and were transported
to the laboratory for analysis with a minimum of delay. Samples for the
determination of trace metals were filtered through 0.45-pm membrane
filters and were acidified to a pH of 3.0 or less with double-distilled
nitric acid at the data-collection sites. Samples for the determination

of pesticides were refrigerated at about 1°C until analysis was begun.

10
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WELL~-NUMBERING SYSTEM

The well-numbering system in Texas was developed by the Texas
Water Development Board for use throughout the State. Under this system,
each l-degree quadrangle is given a number consisting of two digits.
These are the first two digits in the well number. Each l-degree
quadrangle is divided into 7-1/2-minute quadrangles which are given
2-digit numbers from 01 to 64. These are the third and fourth digits
of the well number. Each 7-1/2-minutes quadrangle is divided into 2-1/2-
minute quadrangles which are given a single digit number from 1 to 9.
This is the fifth digit of the.well number. Finally, each well within
a 2-1/2-minute quadrangle is given a 2-digit number in the order in
which it was inventoried, starting with 0l. These are the last two

digits of the well number.

Only the last three digits of the well number are shown atv each
location on figure 1; the first four digits are shown in the northwest

corner of each 7-1/2 minute quadrangle.

In addition to the seven-digit well number, a two-letter prefix
is used to identify the county. The prefix for counties where wells
were sampled are as follows: AY, Bexar; DX, Comal; JJ, Edwards; LR,

Hays; TD, Medina; and YP, Uvalde.
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WATER QUALITY

Ground Water

Results of analyses of water samples collected from wells and springs
in the Edwards aquifer during the period August 1968 to August 1969 were
compiled by Reeves and Blakey (1970). Water-quality data for wells and
springs sampled after August 1969 (except for pesticides) are shown in
table 1. The following discussions of the quality of ground and surface
waters in the San Antonio area are based on data collected during both
periods. Results of analyses for pesticides are discussed in a subse-

quent section.

Water from the Edwards aquifer is usually very hard and of the calcium
bicarbonate type. The concentration of dissolved solids (as determined
by laboratory analysis or estimated from the specific conductance)
ranged from about 200 mg/l (milligrams per liter) in a sample collected
from well JJ-T0-06-502 on Feb. 3, 1970, to 470 mg/l in a sample collected
from well AY-68-36-106 on Nov. 12, 1969. Data on figure 2 show that the
dissolved-solids content of ground water in the area usually ranges from
250 to 350 mg/l. Samples from only four wells contained more than

350 mg/l dissolved solids.

12



The chloride and sulfate concentrations in most samples of ground
water from the area were low. The chloride concentration ranged from
6.5 mg/1 in a sample from well AY-68-29-409 on Apr. 2, 1969, to 62 mg/l
in a sample from well JJ-70-06-302 on Feb. 3, 1970. Data on figure 3
and table 1 show that the chloride content of the water usually ranges
from about 6 to 20 mg/l. Samples from only seven wells contained more

than 20 mg/l chloride.

The sulfate concentration ranged from 0.0 mg/l in a sample from
well AY-68-29-105 on Apr. 12, 1972, to 65 mg/l in a sample from well
AY-68-27-401 on Apr. 12, 1972. Data on figure 4 show that the sulfate
content of the water usually ranges from 0.0 to 30 mg/l. Samples from

only 13 wells contained more than 30 mg/l sulfate.

The concentration of nitrate in samples of ground water from the
Edwards aquifer ranged from 0.0 to 15 mg/l; samples from only nine
wells contained more than 10 mg/l. The nitrate content of water from
some of the wells, though low, was fairly variable. For example, the
nitrate content of samples from well AY-68-28-506 ranged from 5.8 to
15 mg/l, and the nitrate content of samples from well AY-68-27-509
renged from 4.9 to 12 mg/l. The nitrate content of water from four

other wells varied by as much as 2 mg/l.
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The phosphate content of ground water in the area is much
less than the nitrate content. The maximum phosphate concentration
measured was 0.37 mg/l in a sample from well AY-68-27-504 on Mar. 3,
1971. No measurable phosphate was found in samples from 18 wells, and
samples from only five wells contained more than 0.10 mg/l phosphate.
The phosphate content of samples collected from these five wells varied
considerably. For example, the phosphate content of samples from well

AY-68-27-504 ranged from 0.00 to 0.37 mg/l, and the phosphate content of

samples from well AY-68-27-509 ranged from 0.00 to 0.21 mg/l.

Water from most of the wells and springs contained no measurable
MBAS; the maximum concentration measured was 0.16 mg/l in a sample from
well AY-68-29-809 on Apr. 2, 1969. A sample from well AY-68-29-409 on
Apr. 2, 1969, contained 0.10 mg/l; no other sample contained more than

0.04 mg/1 MBAS.

The BOD, which is a measure of the biodegradable organic material,
was low in most samples of ground water in the area. The maximum
BOD measured was 3.0 mg/l in a sample from well AY-68-29-809 on Oct. 31,

1968; most other samples contained less than 0.5 mg/l.

14



The concentrations of most of the minor elements were either less
than detectable limits or were very low in most of the samples analyzed.
The following is a list of the minor elements measured and their

respective ranges.

Constituents Range (mg/1)
Aluminum 0.00 - 0.10
Arsenic .00

Boron .03 - ,15
Copper .000 - .40
Iodide .01 - .16
Iron .00 - 2.9
Lead .000 - .,010
Lithium .00 - .01
Manganese .00 - .81
Mercury <.0005 - .014
Nickel .000 - .020
Strontium .10 - .59
Zinc .00 - .96

The results of these and other determinations indicate that the
inorganic and organic chemical quality of water in the Edwards aquifer
has not been degraded significantly by the entrance of domestic,
industrial, or agricultural wastes. The fairly large variation of nitrate
and phosphate concentrations in water from a few wells is presumptive
evidence that pollutants are reaching the aquifer. This presumptive

evidence is substantiated by the results of bacteriological analyses.

15



Results of analyses of water from the Edwards aquifer for total

coliforms, fecal coliforms, and fecal streptococci during the period

August 1969 to April 1972 are shown in table 1; results of analyses

from August 1968 to April 1972 are summarized on figure 5 and in the

following table.

Zone of Edwards

No. of wells

No. of wells

aquifer where well Type of and springs in in which all
or spring is bacteria which at least samples were Total
located one sample was negative
positive
Recharge Total
coliforms a30 10 a40
Fecal
coliforms 9 25 34
Fecal
streptococci 12 24 36
Artesian Total
coliforms 29 20 49
Fecal
coliforms 5 30 35
Fecal
streptococci 8 29 37

a Includes 2 springs

16



The tabulation shows that at least one sample from each of 87 wells
(38 wells in the recharge zone and 49 wells in the artesian zone) and two
springs (both in the recharge zone) were analyzed for total coliforms.
These organisms were found in at least one sample from each of 57 wells
(28 wells in the recharge zone and 29 wells in the artesian zone) and two

springs.

The density of total coliform organisms in samples from the recharge
zone ranged from O in many samples to 19,000 colonies per 100 ml
(milliliters) in a sample collected from well AY-68-27-507 on June 3, 1971,
after pumping for 10 minutes. The density of total coliform organisms in
samples from the artesian zone ranged from O in many samples to 14,000
colonies per 100 ml in a sample from well AY-68-29-503 on Mar. 7, 1971.
Samples from only 19 wells had a coliform density of more than 100 colonies
per 100 ml; 11 of the wells are located in the recharge zone, eight wells

are located in the artesian zone just downdip from the recharge zone.

The gbsence or low density of coliform organisms in samples from
many wells indicates that the amount of fecal pollution reaching the
Edwards aquifer is small in comparison to the volume of water available
for dispersion and dilution. The high coliform density in some wells in
or just downdip from the recharge zone indicates that this zone, which is
characterized by areas of thin soil or bare rock, is susceptible to pollu-
tion. Even so, the coliform density of water in this zone varied

considerably in time and place.
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The variation in the density of coliforms in samples from a particu-
lar well is illustrated by analyses for well AY-68-27-603 (table 1). The
coliform density of water from this well, when first sampled on Aug. L,
1971, after about a S-inch rain, was 3,900 colonies per 100 ml. The
number of coliform organisms has declined progressively since the first
sampling period. In April 1972, after about 3-1/2 months of deficient

rainfall, no coliform organisms were found in samples from the well.

During the period of intensive rainfall in August 1971, a significani
increase in the number of coliforms was noted in samples collected from
other wells in or near the recharge zone. Most of the samples with a
high coliform density during this and other periods were from poorly
sealed or inadequately cased wells used for small domestic supplie
Conversely, samples collected from properly constructed and sealed
public-supply wells in the artesian zone of the reservoir were free of

coliforms.

As discussed previously, a positive test for total coliforms in
untreated water is indicative rather than specific for the presence of
fecal pollution. However, positive analyses for fecal coliforms and fecal
streptococci in water usually verify the presence of fecal pollution. The
density of fecal coliforms in samples from 34 wells in the recharge zone
of the Edwards aquifer ranged from 0 in many samples to 500 colonies per
100 ml in a sample collected from well AY-68-27-603 on Aug. 4, 1971,
following a period of intenmsive rainfall. At least one sample from each

of nine wells in the recharge zone contained fecel coliforms.

18



The density of fecal streptococci in samples collected from 36
wells in the recharge zone ranged from O in many samples to 820 colonies
per 100 ml in a sample from well AY-68-27-603 on Aug. L4, 1971. At least
one sample from each of 12 wells in the recharge zone contained fecal

streptococei.

The density of fecal coliforms in samples from 35 wells in the
artesian zone ranged from O in many samples to 20 colonies per 100 ml in
a sample from well AY-68-27-603 on Aug. 4, 1971. At least one sample

from each of five wells in the artesian zone contained fecal coliforms.

The density of fecal streptococci in samples collected from 37 wells
in the artesian zone ranged from O in many samples to 59 colonies per
100 ml in a sample from well AY-68-29-403 on April 13, 1972. At least
one sample from each of eight wells in the artesian zone contained fecal
streptococci,

Each of the wells in the artesian zone that contained fecal coliforms
and fecal streptococci are very near the recharge zone. Most of these
wells and those in the recharge zone that contained fecal coliforms and
fecal streptococci are poorly sealed or inadequately cased wells used
for small domestic supplies. The density of both groups of bacteria in most
samples from these wells varied considerably. For example, fecal coliforms
and fecal streptococci were absent or the densities were very low in samples
collected from well AY-68-27-509 before August 1971. However, on Aug. 5,
1971, after a prolonged period of rainfall, the densities of fecal coliforms
and fecal streptococci increased to 130 colonies per 100 ml and 280 colonies
per 100 ml, respectively. Similar increases in the densities of these groups
of bacteria were noted in samples collected from other wells during this

period of intensive rainfall.
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The presence of fecal coliforms and fecal streptococei, the varia-
tions in the number of total coliforms, and the concentrations of nitrate
and phosphate in samples from some of the wells show that fecal pollution
is reaching the Edwards ground-water reservoir. The source of pollution
in some wells has not been determined definitely because of the hetero-
geneity of the Edwards aquifer and the variations in the rates and
directions of the movement of water in the fractured and cavernous lime-
stones. However, the areal variation in the locations of the wells where
pollution has been noted and where background information (obtained for
these wells during sanitary surveys) is available indicates that pollution
is localized. The problem results principally from polluted runoff from
the land surface and from effluent from septic tanks entering through
fractures in the recharge zone or infiltrating through the thin soil
mentle into poorly sealed or inadequately cased wells in both the recharge

and artesian zones.

The data indicate that the degradation of the quality of water through-
out much of the ground-water reservoir has been minor. However, if
development on the recharge zone of the aquifer continues at an accelerated
rate and if stringent precautions are not taken to prevent the increased
waste load from reaching the aquifer, deterioration of the chemical and

bacteriological quality of the water can be expected.

20



Surface Water

Surface-water sampling sites are located in the outcrop area or on
streams that flow into the outcrop area. Data collected at these sites
(table 2) show the chemical composition of surface water to be very
similar to that of ground water in the area. Water in most streams is

very hard and of the calcium bicarbonate type.

Limited data on the bacteriological quality show that coliform
organisms were present at each of the sites sampled and that fecal coli-
forms and fecal streptococeci were present at most sites. Although the
bacterial densities at most sites were low for untreated surface waters,
they varied greatly in both time and place because of changes in dilution
levels with varying volumes of inflows and because of changes in nutrient
levels, climatic conditions, and other environmental factors that

affect the bacteria's survival rate.

Sites 2 to 6 span a 20-mile reach of the Frio River from near
Leakey to Concan (fig. 1). While the permanent population in the drainsge
area of this reach of the Frio River is small, Garner Park, located
between sites 4 and 5, receives a large number of visitors each year.
Domestic waste from the park probably affects the water quality of the

Frio River downstream.

21



Figure 6 shows the observed variation in coliform density and water

discharge during four studies at these sites since 1968. The apparent
effects of Garner Park on the Frio River are shown by the large increases
in coliform densities from site 4 to site 5 on July 29, 1969, and June 2,
1971. The number of coliform colonies were low at sites 3 to 6 during
February 1970, probably resulting from low levels of coliforms reaching
the stream and low survival rates in the cold water (11.0° to 14.5°C).
However, these limited data represent only ga brief period and the water
present at the time of sampling. Variations in coliform densities are

probably much greater in both time and place than those observed.

Data collected at sites 2 through 34 provide an indication of the quality
of surface waters in the area and generally show higher bacteria levels
downstream from urban development. The dilution of man-made wastes by
natural streamflow was so great in most streams that the effects of wastes
could not be evaluated from chemical characteristics. However, nitrate
concentrations ranged from 0.0 to 14 mg/l in the samples collected, indi-
cating that much greater sources of nitrates were available in some drainage
areas than in others. Except for the evaluation of general trends in coliform
densities in the Frio River (fig. 6), the extent of water-quality deterioration
of surface waters flowing into the recharge zone cannot be predicted from

available data.

22



Pesticides in Ground and Surface Waters

Since 1968, water from the following 12 wells and seven surface sites
in the San Antonio area have been analyzed for pesticides (nine insecti-

cides and three herbicides):

AY-68-28-506 l/Site C - downstream from San Antonio
AY-68-28-903 airport sewage-treatment plant
AY-68-29-102 Site 6 - Frio River at Concan
AY-68-29-204 Site 10 - Nueces River at Laguna

AY-68-29-403 Site 12 - Sabinal River near Sabinal
AY-68-29-503 Site 17 - Medina River near Pipe Creek
AY-68-29-810 Site 27 - San Geronimo Creek 5.6 miles
AY-68-36-410 south -southwest of San Geronimo
JJ-55-63-701 Site 34 - Blanco River near Wimberley

JJ-55-63-703
YP-69-35-804

YP-69-50-107

l/ For location of site, see Reeves and Blakey (1970, p. 6).
All pesticide concentrations were less than 0.005 ug/l (micrograms
per liter) except for water from the two Uvalde County wells (YP) and

Site C.
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Water samples collected in 1968 from well YP-69-35-804 contained
DDE [},l-dichloro-Z, 2-bis (p-chlorophenyl) ethylené]and DDT [l,l,l-trichloro-Z,

2-bis (p-chlorophenyl) ethane| in following concentrationms:

DDE DDT
May 21, 1968 0.02 pg/1 0.17 pg/l
June 13, 1968 .04 ug/l 1,0 ug/l
August 10, 1968 .01 ug/1 .06 pg/l

A water sample collected from well YP-69-50-107 on August 8, 1969 contained
0.08 pg/l Dieldrin, but a subsequent sample collected October 23, 1969
contained less than 0.005 pg/l Dieldrin. Field investigations showed that
the source of pesticides in these wells was surface drainage that entered

the well bores.

A water sample collected downstream from the San Antonio airport
sewage-treatment plant in September 1968 contained O.IS,ug/l DDD [;,
l-dichloro-2,2-bis (p-chlorophenyl) echang] , 0.10 )Jg/1 DDE, 0.06 pg/1 DDT
and 0.02 pg/1 Dieldrin. Other insecticide and herbicide concentrations were

less than 0.005 pg/1.

Since 1969 the Geological Survey, in cooperation with the Texas Water
Development Board, has collected data on quality of urban runoff in San
Antonio, Maximum concentrations observed for selected pesticides in San
Antonio urban runoff include 1.0/ug/1 DDD, 1.1/pg/1 DDE, 6.6‘pg/1 DDT,

1.9 pg/l chlordane, 8.1‘pg/1 2,4-D (2,4-dichlorophenoxyacetic acid), and
13 pg/l 2,4,5-T (2,4,5-trichlorophenoxyacetic acid). Water-quality data
collected in the urban study for 1969 and 1970 were reported by Schulze,
Dupuy, and Manigold (1970) and Dupuy and Schulze (1971). Unpublished data
collected since 1971 are available in the office of the U.S. Geological

Survey, Austin, Texas.
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Levels of pesticides observed in surface and ground waters in the
San Antonio area are substantially below the permissible limits for
public water supplies (Federal Water Pollution Control Administration,
1968, p. 20). However, the nearly nonrestricted movement of liquids
from the surface to the aquifer in the outcrop area and numerous wells
in the artesian zone provide an ever-present hazard to the aquifer if

a major surface spill of a toxic substance should occur.
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SUMMARY OF CONCLUSIONS

Ground water from the Edwards aquifer is usually very hard and of
the calcium bicarbonate type. The dissolved-solids content of the water
usually ranges from 250 to 350 mg/1; the chloride content usually ranges
from about 6 to 20 mg/l; and the sulfate cntent usually ranges from 0.0 to
30 mg/l. The observed range in concentrations of nitrate and phosphate in
samples from the ground-water reservoir was 0.0-15 mg/1 and 0.0-0.37 mg/1,
respectively. The nitrate and phosphate contents of water from some of

the wells, though low, were fairly variable.

Bacteriological indicators of pollution were found in samples from
the recharge and artesian zones of the aquifer. Coliform organisms were
found in at least one sample from 28 wells in the recharge zone and 29
wells in the artesian zone. Although the coliform density in samples from
many of these wells were low, samples from 11 wells in the recharge zone
and eight wells in the artesian zone just downdip from the recharge zone
contained more than 100 coliform colonies per 100 ml. The high coliform
density in these wells indicates that the recharge zone, which is
characterized by areas of thin soil or bare rock, is susceptible to

pollution.
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At least one sample from each of nine wells in the recharge zone
and five wells in the artesian zone contained fecal coliforms. At
least one sample from each of 12 wells in the recharge zone and eight
wells in the artesian zone contained fecal streptococeci. The presence
of these bacteria, the variations in the number of total coliforms,
and the concentrations of nitrate and phosphate in some wells show that

fecal pollution is reaching the ground-water reservoir.

The areal variation in the locations of these wells and background
information obtained during sanitary surveys indicate that pollution is
localized and results principally from runoff from the land surface and
from effluent from septic tanks entering the aguifer through fractures in
the recharge zone or infiltrating through the thin soil into poorly

sealed or inadequately cased wells in the recharge and artesian zones.

Although degradation of the quality of water throughout much of the
ground-water reservoir has been minor, increased waste loads from an
accelerated rate of development on the recharge zone can be expected to
cause a deterioration in the quality of water unless stringent precautions

are taken to prevent the wastes from reaching the aquifer.

The chemical composition of water in streams that cross the recharge
zone of the Edwards aquifer is very similar to that of ground water in
the area. Water in most streams is very hard and of the calcium bicar-

bonate type.
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Coliforms were present at each of the surface-water data-collection
sites, and fecal coliforms and fecal streptococci were present at most
sites. Although the densities of these bacteria were low for untreated

surface water, they varied greatly in both time and place.

Trace concentrations of several pesticides have been observed in
samples from two wells and from urban runoff in the San Antonio area, but

the levels observed are well below the permissible limits for public

water supplies.
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TABLE 1.--Quality-of-water data from wells and springs in the San Antonio arca

(Results in milligrams per liter except as indicated)

Well number AY-68-27-302 AY-68-27-302 AY-68-27-401 AY-68-27-401 AY-68-27-503 AY-68-27-503 AY-68-27-503 AY-68-27-503 AY-68-27-504
Date of collection Apr. 5, 1972 Apr. 5, 1972 Apr. 12, 1972 | apr. 12, 1972 | Jan. 27, 1972 | apr. 4, 1972 Apr. 7, 1971 Avg. 5, 1971 | Mar. 3, 1971
Depth of well (ft) 365 365 -- -- 43s 435 435 435 508
Sampled after pumping 10 minutes 60 ninutes 10 minutes 60 minutes Many hours 10 oinutes Many hours Many hours 60 minutes
Discharge (gpm) ..... ceesaemans . e 10 10 5 5 200 100 100 100 500
S118ca (510z) cevuceeccnncnnacanns -- 15 -- 14 -- -- - .. -
Calcium (Ca) .....cnmcicecenn.. -- 87 82 82 -- .- -- - -
Magnesium (Mg) ...ccevecvennccenes .- 12 18 16 -- -- -- -- 17
SOAIUR (NA) «veeerncccacnoonanaess -- 1 5.5 - JVARY) -- - -- - ..
Potassium (K) .cccverencacecas fees .- . .- - .- - -- . -
Bicarbonate (HCOs3) -.... Cereeeeees -- 302 266 260 -- .- -- 288 --
Carbonate (CO3) ...coveceerennnnn. .- 0 0 0 - .- .- 0 -
Sulfate (SO4) ..c.vceveacnsnnnnans . 9.2 65 65 .- . -- 21 13
Chloride (C1) ....ouvennnn 9.1 10 15 15 -- 17 -- 1% 14
Fluoride (F) .cceveccccesen .- 1 - .3 - .. - - ..
Bromide (Br) ...ccescovcoscvacncens .- - .- .e - - .- . .-
Todide (I) «oceveevennenns - - - .- - . .. .. .
Hardness as CaCOg .-.-..... veeseann .- 270 280 270 .- .- .- 270 ..
Sodium adsorption ratio (SAR) .... .- 1 .- .5 .- -- .- -- -
Specific conductance )

(micromhos at -5 o) T 515 500 571 571 511 557 - 523 -~
3 R -- 7.9 7.2 7.2 -- -- -- 7.7 --
Temperature (°C) .coveevirreavaens 23.0 23,0 22.0 22.0 22.0 .- .- - --
Dissolved s0lids (calc) «ceeesoeas .- 297 -- 343 -- - -- - .-
Ammonia (NHg) ...... -- .00 - .00 - -- .00 .00 .00
Nitrate {(NOj) ..... cseerersiorenne -- 8.9 -- 5.3 -- - 7.9 7.1 7.3
Nitrite (NOg) .cevecvecroconccncan -- .00 -- .00 -- -- .00 .00 .00
Phosphate (POg) c.coveseansncnonas - .02 -- .00 .- -- .00 .00 .37
Detergents (MBAS) ......ccovcacoas -- .00 .- .00 -- - .0l .00 .00
Biochemical oxygen demand (BOD) .. .- .- . - - - - . 6
Coliform (colonies per 100 ml) ... 0 0 2300 2200 /] 1 0 30 1400
Fecal coliform

(colonies per 100 @l) .......... 0 0 0 0 0 0 0 0 0
Streptococci

(colonies per 100 ml) .......... 0 0 23 10 0 0 0 0 0
Aluminum (Al) ....cceccecannncssss .. .- - - . e .o - .-
Arsenic (AS) ...ivevecrsiscaenanes -- - - .- - . .- .00 .00
Boron (B) ...-.-cciesercecccconones .. .- . — . . .. - —
Copper (Cu) c.vov--nen teectasenann .- .- -- .- - - -- .007 .004
Iron (P@) ciceievnvmncsnnvsanncans .- .- .- s - . .- - .o
Lend (Pb) cuvvrecronaronnoracnnnns -- -- -- - - . - .000 000
Lithium (Li) ....ccreeecrcconcnnne -- -- .- -- - .- . .- -
Manganese (Mn) ........... .- .- . - .- - -- - .-
Mercury (HE) .....ocoveveeecennoas - -- -- -- - .- - <.0005 <. 0005

-- -- .- -- .00 .01

Zinc (Zn) ... ..i.iiiiiiiirennnens

1/ Sodium and potasefum ealculated as sodium (Na).
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TABLE 1,--Quality-of-water dats from welle and eprings in the San Antonio arcs-~Continucd

(Results in milligrams per liter except as indicated)

¥ell number AY-68-27- 504 AY-68-27-504 AY-68-27-504 AY-68~27-504 AY~-68-27-504 AY~68-27~504 AY-68-27-5010 AY-68-27-507 AY-68-27-507
Date of collection Jan. 27, 1972 Jan. 27, 1972 Jan, 27, 1972 Jan. 27, 1972 Apr. 4, 1972 Apr. 5, 1972 Apr. 12, 1972 | apr. 28, 1971 June 3, 1971
Depth of well (ft) 508 508 508 508 508 508 508 385 385
Sampled after pumping 10 minutes 40 minutes 90 minutes 150 minutes Many hours 10 oinutes Many hours 60 minutes 10 minutes
Discharge (EPMm) -vivvevreseenevnen 525 525 525 525 375 375 435 9 9
Silica (8403) ...cevuevenennnannas - 11 - 11 - - — - -
Calcium (Cﬂ) “seenesesvennsosasnan - 93 _— 94 - - - - e
Magnesium (ME) ...ccavvivvcnncnnns 13 13 - 13 - - - -- --
Sodium (Na) cvesciocssoorsaanacnas - 9.2 . 9.0 — -— _— — .
Potassium (K) .coveecasrcennrvanne v 1.4 - 1.4 - - - -- -
Bicarbonate (HCO3) ......occvvuenn -- 306 - 306 - - .- - -
Carbonate (CO3) ...voverrecanersne -- 0 - 0 - - - - .
Sulfate (S0g) +.vcoccaacsonncsssns 24 254 -- 24 - - - .- -
Chloride (C1) ...oeevvcrreccsncnns 15 16 - 15 16 16 - - -
Fluoride (F) ..ccceccecccoranseans - .2 - 2 - - - - -
Bromide (Br) ..cecvececcvasncsnans . - . - - - - - -
Todide (I) ..cocevscvssrnvccssnnce .- - - - -— - .o _— _—
Hardness as CaCO3 ..c.coveveccacane - 290 -- 290 - - - - -
Sodium adsorption ratio (SAR) .... .2 .2 . .2 - - s - -
Specific conductance

(micromhos at 25°C) ....vcnv-u-.- - 557 - 561 556 557 564 502 500
PH eereenneacnnncrcersanasonasnse - 8.0 -- 7.9 -- - - - -
Temperature (°C) ...cvceeenvreenes 20.0 20.0 .- 20.0 22.0 22,0 - - -
Dissolved solids (calc) ..ccocenee - 326 - 326 - - - - -
Ammonia (NHg) .....oce-nceconincas .13 .05 .03 .08 - - _— - .00
Nitrate (NOs) -c.ccvvcvnncocnancns 8.4 8.0 8.0 8.0 - -— _— -— 1.5
Nitrite (NOg) ..ccccevvecccsncosnse .00 .00 .00 .00 -- - - - .00
Phosphate (POg) c.vcevcenancannann .06 .00 .00 .00 - - - - .00
'Betergents (MBAS) .+:ccconnsncnccss .00 .00 .00 .00 - - - - )
Biochemical oxygen demand (BOD) .. - - - - - - - . -
Coliform {(colonies per 100 ml) ... 9 5 6 o 510 1100 0 950 19000
Fecal coliform

(colonies per 100 m1) .....ccvrv. 0 0 ) 0 0 0 0 22 1
Streptococci

(colonies per 100 @l) ...cccucene 0 1 0 0 o 0 0 49 3
Aluminum (A1) ..cvcevecrvrnnonnons o e . - - - .- _— -
Arsenic (AB8) ....ccceseccnccnncens - — — .00 - - - - _—
BOron (B) ccececcovsvcosrsnasssses . — . - - — - - _—
Copper (Cu) ..ccocceensencssncnnes o .003 o 003 - - - .- .-
Iron (FE) ccceeenenvorsccesassonse - .00 .00 - . - - -
Lead (Pb) -cceccnienocnccresnnenas - .000 - .000 - - - - -
Lithiun (L1) ....vcvviincenenesnss -— -- - - - - - - -
Manganese (MO) ....cvevvvccsaccans - - - - - - - —~ -
HNercury (HE) v.vcreceevencannonans -- <. 002 - <.002 - .- - _— -
Zine (Zn) ...i.iiiiienannnnanoanen . - .06 -- .05 - - - - -
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TABLE l.-<Quality-of-water data from wells and springs {n the San Antonio arca--Continued

(Results in milligrams

per liter excepl as indieated)

Well number AY-68-27-507 AY-68-27-507 AY-68-27-507 AY-68-27-507 AY-68-27-507 AY=68+27-507 AY-68-27-508 AY-68-27-508
Date of collection June 3, 1971 June 3, 1971 June 3, 1971 June 3, 1971 Apr. 4, 1972 Apr. 4, 1972 Sept. 15, 196% Aug. 5, 1971
Depth of well (ft) 385 385 385 385 385 85 320 320
Sampled after pumping 40 minutes 90 minutes 150 minutes 210 minutes 10 minutes 60 minutes 10 minutes 60 minutes
Discharge (EPm) «-.cvvveneciiennnn 9 9 9 9 9 9 10 10
Silica (Si03) ..cvvveereieennonnnn -- .- .- .- .. - 1 .-
Calcium (Ca) ............ - .- .- -- - . 85 --
Mognesium (MEg) ccceveirerncanonnne .- -- . .- - - 13 -
Sodtum (Na) cvieveenucocacnaonnnns 6.4 .- 6.5 6.4 .. -- i) 7.6 .-
Potassium (K) ..... PN 1.1 .- 1.1 1.2 - - - -
Bicarbonate (HCO3) ..... esenesaes 268 .- 268 268 - . 294 288
Carbonate (CO3) ............. 0 - 0 0 e - 0 0
Sulfate (SO4) «cvevereroonscsnancs 25 - 25 24 -- .- 16 26
Chloride (C1) ............ 1% -- 14 14 1 1 12 13
Pluoride (F) cevencrcccccncanes .- . . - .. - .2 -
Bromide (Br) ...ccceevennnennscns .. -- .. .- - . - .- -
Iodide (I) ........ ceercsecestrrans -~ - .- - - - .- .-
Hordness as CaCO3 ..cucvvvevnenees 260 .- 260 260 - -- 270 280
Sodiun adsorption ratio (SAR) .... - -- .- -- - - 2 -
8pecific conductance

(micromhos at 25°C) ....... RO 507 504 504 S04 468 479 517 526
PH .. iiitiiiiattossornnoncsanaces 7.7 e 7.7 7.7 - .- 7.4 7.5
Temperature (°C) civevieveneanenne. -- -- -- .- 22.0 - 22.0 --
Dissolved solids (calc) ........ . .- -- .- .- - - 299 .-
Ammonia (NHg) ...civevvcencsnennes .00 .00 .00 .00 .00 - .00 .00
Nitrate (NO3) ... ccvivcncecnnnnes 7.5 8.0 7.5 8.0 6.1 - 8.9 9.3
Nitrite (NOg) .covvvnccccnen, .00 .00 .00 .00 ,00 - .00 .00
Phosphate (POg¢) ......... esasenen .00 .00 .03 15 .02 - .03 .00
Detergents (MBAS) .....cocevvvanen .00 .00 .00 .00 .00 . - .00
Biochemical oxygen demand (BOD) .. 2 .- .2 1.1 .- - RA -
Coliform (colonies per 100 ml) ... 5400 1000 500 64 0 0 3 10
Fccal coliform

(colonies per 100 nl) .....c00se 0 0 0 0 0 0 0 0
Streptococci

(colonies per 100 al) ...... 0 /] 1] 0 (1] (] 0 0
Aluninun (Al) ...ccovevennncnnncane .00 -- .01 .00 - - -- .-
Arsenic (AS) ..c.cicecstteronsoanns -- .- - o o - .- .00
Boron (B) ....... sesreacnes cesnans .04 .- .15 .03 - .. - --
Copper (CUu) cevvireevvosnronoennas . 004 .- .007 .003 .o - P .002
IFOn (FE) covvoecvnnnecnccovoosons .01 -- .00 .00 - -- -- --
Lead (Pb) cc..ceeevevenaccnans . 000 .- . 000 .000 - - -- .000
Lithiun (L1) ....co0encarann -- -- .- .- - - - -
Manganese (Mn) ......cco0re0cesccs .. .- - - . - - -
Mercury (HE) ..c.viievvinnnnnnnnaes . .- .- .- - - .- < .0005
Zinc (Zn) ......000nun. Cherreaan .o .38 .- .31 .30 - - - .46
1/ Sodium and potascfium calculated as sodium (Na).
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TABLE l.--Quality-of-water data from wells and springs in the San Antonfo area--Continued

(Results in milligrams per liter oxcopt as indicated)

VWell number AY-68-27-509 AY-68-27- 509 AY-68-27-509 AY-68-27-509 AY-68-27-509 AY-68-27-509 AY-68-27-509 AY-68-27-509 AY-68-27-509
Date of collection Sept. 15, 1969 | Feb. 17, 1971 Feb. 17, 1971 Feb. 17, 1971 Feb. 17, 1971 Mar. 3, 1971 Mar. 3, 1971 Mar. 3, 1971 Mar. 3, 1971
Depth of well (ft) 343 343 343 343 343 3 343 343 343
Sampled after pumping 10 minutes 10 minutes 40 minutes 90 minutes 150 minutes 10 minutes 40 minutes 90 minutes 150 minutes
Discharge (gPmM) .+ccceeecenen. 8 8 8 8 8 8 8 8 8
Silica (8103) ........... tesesenas 11 .. .- .- .- - . - .
Calcium (€0) veceeverncerenncnasne 88 -- 91 .. .- . . = ..
Magnesium (ME) «.ccevceerccennenes 14 -- 16 -- .- .- .- - .-
Sodiun (No) .cvevvvennaccacannness | 1/ 7.6 -- -- .- -- -- .- . .-
Potassium (K) ceveevcennernnnn [N -- -- -- .- -- - .- . -
Bicarbonate (HCOy) ...... ceessanes 296 .- 308 .- .. - .- - .-
Carbonate (CO3) ccovvecvncvenncnes 0 -- 0 -- -- - .- - .-
Sulfate (SOg) -...ccvveciiincananes 26 -- 3 -- -- . . .- .
Chloride (Cl) ...covveeerrncananan 14 -- s -- -- - - -- -
Fluoride (F) ..ccccavevssacssnanss .2 - -- -- - - .- .- -
Bromide (Br) .....cccocicennceenns .- -- -- -- .- .- - - -
Todide (I) ...civevovenvsrvonsanse .- -- -- .- -- a- - - .e
Hardness as CaCOg ..ivovevvecnrrns 280 -- 290 - -- .. -- -- -
Sodium adsorption ratio (SAR) .... .2 .- -- -- -- -- .- -- .
Specific conductance

(micromhos at 25°C) .....cco0ves 539 -- 570 -- .- .- - . —
PH o ittt iassornvesssssansaces 7.4 -- 7.4 -- -- .- -- - .-
Temperature (°C) c.icoernivrerecnns 23.0 -- .- -- -- - .. .- .
Dissolved solids (calc) .c.cvvvnen 312 -- -- .- -- .- -- .. -
Ammonia (NHg) .....ccoviieenneense .00 .00 -- .00 -- .00 .00 .00 .00
Nitrate (NOg) ..c.cccveuiicnnnannne 4.9 7.1 .- 7.1 .- 8.1 7.1 7.1 8.1
Nitrite (NOz) c.cecvescosonconcnns .00 .00 -- .00 -- .00 .00 .00 .00
Phosphate (POg) .cccveeecnsnnnnnes .09 .21 -- .21 -- .12 12 .12 .12
Detergents (MBAS) ......... e -- .00 .- .00 -- .00 .00 .00 .00
Biochemical oxygen demand (BOD) .. .3 2.1 .- 1.7 .- -- .- -- .-
Coliform (colonies per 100 ml) ... 225 1400 3500 1800 6500 820 2000 300 660
Pecal coliforn

(colonies per 100 ml) .......... 3 0 0 1 0 0 0 0 0
Streptococci

(colonies per 100 ml) ..... 7 0 ] 0 7 0 1 0 0
Aluminum (A)) +evivivneccecnoasans -- .- -- -- .- -- . - -
Arsenic (AB) ...eceveconnncescscee .- .- .00 .- .- aa .- - ..
BOron (B) cecceosecscacocsssncsnns -- -- .- -- -- .- .- .- -=
Copper (Cu) c.ovvenvnarsansarccces -- .- .001 -- .- -- -a .. ..
Iron (Pe) .toveerreacceecssconcsnas - -- . -- .- - - .- -
Lead (Pb) LR R AR R R .- .- .000 .- .- -- -- - e
Lithium (L1) ...iveirevarvvononcsen - -- -- -- -- -- . .- -
Banganese (Mn) ..occiecsnaccosnrnen - -- -- -- -- .- .- -e --
Morcury (HE) ..icevieeensansnonnas -- - < ,0005 -- -- -- .- - -
Zinc (Zn) .......... -- -- .04 - -- -- .- . -

seass s e avan

1/ Sodium and potassium calculated as codium {Na).
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TABLE 1.--Quality-of-water data from wells and sprimgs in the San Antonic arca--Continued

(Results in milligrams

per liter except as indicated)

Well number AY-68-27-509 AY-68-27-509 AY-68-27-509 AY-68-27-509 AY-68-27-509 AY-68-27-509 AY-68-27-509 AY-68-27-509 AY-68-27-509
Date of collection .Mar. 3, 1971 Mar. 3, 1971 Mar, 3, 1971 Mar. 3, 1971 Mar. 4, 1971 Mar. 4, 1971 Mar. 4, 1971 Mar. 4, 1971 Aug. 5, 1971
Depth of well (ft) 343 343 343 343 343 343 343 343 343
Sampled aftcr pumping 270 minutes 390 minutes 510 minutes 630 minutes 10 minutes 40 minutes 90 minutes 150 minutes 60 minutes
Discharge {(gpm) ......... 8 8 8 8 8 8 8 8 8
Silieca (Si03) ......... ceeaenan N -- -- -- a- .- -— .- .- -
Calctum (Ca) «.civeeriverssonnsnns - .- - 91 .- - - . .
Magnesium (Mg) «.verveenrnaanane ‘e -- 16 .- 16 .- - .- — .
Sodium (Na) ..veieesocenssenennana -- -- -- -- .- —- - . .
Potassium (K) +...cceivennnnn -- -- .- -e .- .- - . .
Bicarbonate (HCO3) ...... Ceseesene -- -- -- 310 -- .- .. . -
Carbonate (CO3) vecvvvenrrnacnnans -- " -- 0 -- .- - - .
Sulfate (SOd) cersettes st s sann -- 29 -- 29 - -~ -- .- -
Chloride (C1) covieervoesrrnananeas . -- 14 - 14 .- - - .- .
Fluoride (F) ..cicieteettsrennnene -- - -- -- -- _— - .- ..
Bromide (Br) ieviesrnccrrrncnens .e .- .- .- .- .- - - - e
Jodide (I) ..cevuennn. e ieeeeaan -- - -- -- - - - .- -
Hardness as CaC0Oy ...... IR I -- -- -- 290 -- -- -- -- --
Sodium adsorption ratio (SAR) .... -- -- -- -- - - -- - -
Specific conductance

(micromhos at 25°C) ...vevencens -- -- -- 561 -- - .- .- -
PH tcveiirionieancanens Ciesreeans -- -- -- 8.0 - - .- - -
Temperature (°C) ...... - .- - .- - - - - .
Dissolved solids (cale) .......... -- .- -- - - -- . - -
Ammonia (NHg) ......cvivniennnenn. .00 .00 .00 .00 -- -- - - .00
Nitrate (NO3)} ............ 7.7 7.3 6.7 8.5 -- -- -- .- 12
Nitrite (NO2) .ovvveecruneonenanns .00 .00 .00 .00 -- -- -- -- .00
Phosphate (POg) -cevevrsrraeresns .12 .12 .12 .12 -- - -- - .00
Detergents (MBAS) +vvecnsrvecsonne .00 .00 .00 .00 -- -- -- - .03
Blochemical oxygen demand (BOD) .. - -- -- -- -- - - o -
Coliform (colonies per 100 ml) ... 540 400 420 210 460 150 240 330 5800
Fecal coliform

(colonies per 100 ml) .......... 0 0 0 0 0 0 0 0 130
Streptococci

(colonies per 100 ml) .....cuvne 0 0 0 0 1 2 0 0 280
Aluminum (A1) ...ievveecncnevnanas -- -- -- .- - - - - -
Arsenic (AS) .ivevectcnccesensssnss -- .00 -- .00 -- .- -- -- --
Boron {B) ....iciieesttecesrvaanas -- -- -- -- -- -- -. -- .-
Copper (Cu) ...vevenerncnnnns e -- .00s - .003 - - - - --
Iron (Fe) ..oveeviirostencaneranas -- -- -- -- -a .- - -- .
Lead (Pb) ....0000v-vun eeenenosen -- .000 -- .000 - -- - -- --
Lithium (L1) ....oveevrveennsrcaan -- -- - -- -- .- - - -
Manganese (Mn) ....ccccvtvesvansns -- -- -- -- -- .. - - —
Mercury (HE) ....cvveerniveacsonns -- <.0005 - <.0005 .- - - - -
Zinc (Zn) .............. - .04 - .03 - .- - -- --
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TABLE 1,--Quality-of-water data from wells and springs in the San Antonio area-=-Continued

(Results in milligrams per liter except as indicated)

Well number

AY-68-27-510

AY-68-27-510

AY-68-27-511

AY~68-27-511

AY-68-27-602

AY-68-27-602

AY-68-27-603

AY-68-27-603

AY-68-27-603

Date of collection Mar. 3, 1971 Apr. 28, 1971 Aug. 5, 1971 Aug. 5, 1971 Aug. 4, 1971 Aug. 4, 1971 Aug. 4, 1971 Aug, 4, 1971 Aug. 11, 1971
Depth of well (ft) 390 390 365 365 389 389 360 360 360
Sampled after pumping 15 minutes 60 minutes 10 minutes 60 minutes 10 oinutes 60 minutes 10 minutes 60 minutes 10 minutes
Discharge (gpm) .............. 12 12 7 7 15 15 20 20 20
Silica (8103) .evvvrrnnieeerananan i1 -~ -- 1 -- 11 -- 11 --
Calcium (C8) .icicieveieseacaceanes -- - -- 86 -- 83 .- 86 .-
Magnesium (Mg) ...c.vcvvrncncocnns 16 -- .- 14 -- 14 - 13 --
Sodium (Na) c.eerevorasonnaracanas -- -- -- 1/ 5.7 -- 1/ 4.8 -- 1/ e.0 --
Potassium (K) ....... esssesesaenn - - -- - - - . - -
Bicarbonate (HCO3) ....icvveananan == -- -- 292 -- 288 .- 294 -
Carbonate (€CO3) :eovevrrennrennras -- -- .- 0 . 0 - 0 --
Sulfate (SO4) .coceveeriensnnnanen 20 -- .- 14 -- 12 -- 14 -
Chloride (Cl) vuvvereocerroasananas 12 -- -- 15 -- 13 -- 13 -
Fluoride (F) .ccvevceesceonenossos .2 -- -- ] - .2 -- .2 --
Bromide (Br) ...vevceecicccncecsnan -- -- - .- .- - - . -
Todide (I} +.vevevnrooncacsnsoranen -- -- -- .. -- - .- .- -
Hardness as €CaCOg «reostrossaeroes -- -- -- 270 -- 260 - 270 --
Sodium adsorption ratio (SAR) .... .2 -- -- .2 -- .1 .- 2 .-
Specific conductance

(micromhos at 25°C) ............ -~ 493 - 524 -- 509 - 519 .-
[+ 1 S R R R == -- .- 7.7 -- 7.8 - 7.7 --
Temperature (°C) ..ecvrencrnanrsns -- -- -- -- -- - - - .-
pissolved solids (cale) .o.evevens - -- -- 301 -- 289 .- 206 -
Ammonia (NHG) ....-coveeveenoccnense .00 -- .- .00 - .00 - .00 ”
Nitrate (NOg) ....ceeniieiacranens 8.0 -~ - 11 -- 9.3 - 8.0 -
Nitrite (NOg) .cccvecrrnccnccarnns .00 -- -- .00 - .00 . .00 .
Phosphate (POg) ..cccecevancncnnen .00 - -- .00 - .00 .- .00 -
Detergents (MBAS) .covvvcvcocnenen .00 .01 -~ .00 .- .00 .- .00 -
Biochemical oxygen demand (BOD) .. .2 -- - -- .- -- - . -
Coliform (colonies per 100 ml) ... 0 15 32 19 230 2300 3900 2500 260
Pecal coliform

(colonies per 100 ml) .......... 0 0 1 0 0 0 500 230 18
Streptococci

(colonies per 100 ml) .......... 0 0 0 0 0 1 820 580 22
Aluminum (A1) ....vevrecscrarannns -- -- -- .- -- -- - - --
Arsenic (AS) ...crecicvaticensnans .00 -- -- .00 -- .00 -- .00 .
Boron (B) ....coecvosvccsasnsannen -- -- -- -- -- -- -- - -
Copper (Cu) ..veeiosasscanncnnacas .020 - -- .011 .- 004 -- .003 --
Iron {Fe) ...civeieosneccorvnnnnes -- -- -- - - .- - - -
Lead (PB) +sovvvevnrecicacracsossas .000 -- -- .000 -- 000 - 000 .-
Lithium (L1) ....cveeieecennsenenn -- -- -- - -- .- - - -
Manganese (Mn) .eivecvevvetvcnnnan -- .- -- -- -- - e . --
Mercury (HE) .....cecvvevnevccnnas <, 0005 - - <. 0005 - <.0005 - <. 0005 -
Zine (Z0) ....iiiiieerannonranaien 34 -- -- .23 -- .32 -- - -

1/ Sodium and potaesium calculated as sodium (Na).
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TABLE 1l.--Quality-of-water data from wells and springs in the San Antonio area--Continued

(Results in milligrams per liter except as indicated)

Well number

AY-68-27-603

AY-68-27-603

AY-68-27-603

AY-68-27-603

AY-68-27-603

AY-68-27-604

AY-6827-604

AY-68-27-605

AY-68-27-605

Date of collection

Aug. 11, 1971

Jan. 27, 1972

Jan. 27, 1972

Apr. 4, 1972

Apr. 4, 1972

Apr. 6, 1972

Apr. 6, 1972

Apr. 6, 1972

Apr. 6, 1972

Depth of well (ft) 360 360 360 360 360 363 363 305 305
Sampled after pumping 60 minutes 10 minutes 60 minutes 10 minutes 60 minutes 10 ninutes 60 minutes 10 minutes 60 minutes
Discharge (gpm) ..c.convnnenn. . 20 20 20 20 20 12 12 36 36
Silica (5103) ....civevreionannnns -- -- - - - - 15 - 16
Calctum (Ca) .eeviveveervencscnanns -- - - - - - 84 - 88
Magnesium (Mg) ..ccivvvorerevorees - -- -- - - -- 14 -— 15
Sodiun (Na) cecevceenarcvercccncns -- - -- - - - 1/ 8.7 - 1/ 7.8
Potassium (K) .ceoverovocenan ceean -- - - - _— - - — —
Bicarbonate (HCO3) ........ ETEREE - -- -- - -- -- 300 -- 318
Carbonate (CO3) ...covecenccconens - - - - - - 0 - 0
Sulfate (SO4) ...covenrevrncnccnnns 14 - -- -- - - 14 .- 12
Chloride (Cl) ..coeencrvricronnens 12 -- - - - 12 12 11 11
Fluoride (F) .vveerveviestscecanans .- - - - .- -- .2 - 2
Bromide (Br) svieseerecananncrvans -- -- e - - -- . - -
Iodide (I) ..... siseseesrenrsrenns -- - - - - - - . -
Hardness as CaCOj «¢.oeiievrennnne - -- - -- - - 270 . 280
Sodium adsorption ratio (SAR) .... - .- .- - - - .2 - 2
Specific conductance

(micromhos at 25°C) ...... -- S44 542 557 554 529 528 549 546
<] 1 S estetrsereversananea == -- - -- - -- 7.3 - 7.3
Temperature (°C) «.icvieearenoene. - - - - - 22.0 22,0 23,0 23,0
Dissolved solids (calec) ...ccovves -- .- - - - - 306 .. 317
Ammonia (NHg) «.vcnveees .00 - — - - - .00 e .00
Nitrate (NOg) ..ccveoccnccoacennns 8.9 - .- - - - 9.7 - 11
Nitrite (NOg) ....ccesvnsnonoonnnns .00 - - - - - .00 — .00
Phosphate (POg) -.:veceecnccnasens .00 - .- - - - .00 .- .02
Detergents (MBAS) .cevsvencnconens .00 - -- -- - - .01 .- .00
Biochemical oxygen demand (BOD) . -- -- -- .- - -- -- -- -
Coliform (colonies per 100 ml) .. 160 100 350 0 0 0 0 0 1)
Fecal coliform

(colonies per 100 @ml) ...ceevees 21 0 0 0 0 0 0 0 0
Streptococci

{colonies per 100 ml) .......... 24 [+] 0 0 0 0 [} 0 0
Aluminum (Al) ...cvceevancrovecnes .- -- .- s - - . - -
Arsenic (AS) ..iverrrcrcaniiiianss -- - - -- - - - - -
Boron (B) .evcecisstcccrccasrssanns -- .- .- - - - . - e
Copper (Cu) ceecvervooccccacscancs -~ -- -- - - -- -- e --
Iron (Fe) ceveviessseoracsroasenne -- - - - - a- - - .
Lead (Pb) ..i.cevviivectentvonserse -- - .- - - - . . -
Lithium (L1} ....ccoocoeceronesnos -~ . - - . . - - -
Manganese (Mn) ....eccocevverasnee -- - - -- - - - e -
Mercury (HE) +.vceveencocorenosnoe -- - -- - - - - e -
Zine (ZN) ...ciivieienanvatsnoinaans .11 -- - -- -- - - -- --

1/ Sodium and potassium calculated as sodium (Na).




(Results in milligrams per liter except as indicated)

TABLE 1.--Quality-of-water data from wells and springs in the San Antonio areae--Continued

Well number

AY-68-28-103

AY-68-28-103

AY-68-28-201

AY-68-28-201

AY-68-28-201

AY-68-28-201

AY-68-28-202

AY-68-28-202

AY-68-28-203

Date of collection

Apr. 6, 1971

Apr. 6, 1971

Sept. 19, 1969

Apr. 2, 1970

Feb. 17, 1971

Feb. 17, 1971

Apr. 2, 1970

Apr. 4, 1972

Apr. 2, 1970

Depth of well (ft) 401 401 387 387 387 387 457 457 43$
Sampled after pumping 15 minutes 60 minutes 10 minutes 10 minutes 10 minuctes 40 minutesn Many hours Coantinuous Many hours
Discharge (EP) «.cvcececvecansnen 5 H 8 8 8 8 125 125 350
Silica (S103) «vvcvrrnnrannnnannnn -- 12 1 -- -- -- 10 - 1
Calciun (Ca) ..vevenvennnn ceressean -- 9% 92 hd - 92 86 - 80
Magnesiunm (ME) ....ccvvececannnnas . 11 9.8 .- .- 9.7 14 .- 14
Sodiun (Na) ..ceecccerrenncencnnnas -- 1/ 2.3 1/ 5.7 -- -- -- 6.9 - 5.7
Potassium (K) ..cccevenrecavanaans -- -- -- -- -- -- 1.2 - 1.1
Bicarbonate (HCO3) «.ccvveerenanns -- 304 298 .- .- 292 292 - 290
Carbonate (CO3) --..-cniienannn.. .- 0 0 -- -- 0 0 .- 0
Sulfate (SOg) .oevvcencncacannnn .. -- 14 15 - - 18 28 .- 18
Chloride (C1) «vuvecveernnceneuannn -- 9.6 11 -- -- 1 9.3 8.8 9.0
Fluoride (F) «cocvennecn. resesenne -- .2 .1 - .- -- 1 .- .1
Bronide (Br) ..... cereersvecesesne -- -- -- -- -- -- -- -~ .-
Iodide (I) ce.ivvovoeroncncanannans - .- -- -- -- . .- - .-
Hardness as CaCOg .....coevveseenn -- 280 210 -- -- 270 270 -- 260
Sodium adsorption ratio (SAR) .... .- .1 .2 -- -- .- .2 . .2
Specific conductance

(micromhos at 25°C) ....cvvecuns -- 524 514 .- -- 521 524 504 502
3 .- 7.6 7.5 -- -- 7.2 7.2 - 7.2
Temperature (°C) ....ccvveenennene -- 22,0 23.0 23.0 - -- 22.0 - -
Dissolved solids (calc) .......... -- 3ol 300 .- .- .- 104 . 286
Ammonia (NHg) +ovcvecennn. N -- .00 -- .00 .00 -- .00 .- .00
Nitrate (NO3) ...ivevevcroanasonse .- 8.9 8.5 11 12 .- 4.5 .- 4.0
Nitrite (NOz) ................. -- .00 -- .00 .00 -- .00 - .00
Phosphate (POg) «cvververnrenanons . .00 .- .01 .00 -- .01 - .01
Detergents (MBAS) ......cicvcenees -- .01 -- -~ .00 .- .- . --
Biochemical oxygen demand (BOD) .. -- .5 -- .0 .8 -- .0 -- .0
Coliform (colonies per 100 ml) ... 1 0 76 36 62 2 [} [}
Fecal colifornm

(colonies per 100 ml) .....ou00s 0 0 - 0 0 0 ) 0 0
Streptococci

(colonies per 100 ml) ...... 1] 0 -- 0 0 0 0 0 0
Aluminum (A1) ...... sececrescsesns .- -- -- -- .- - - - .-
Arsenic (AS) .iivevenrnenvennenann -- .00 -- -~ .- .00 .. . -
Boron (B) ceecevscocencarsan cesaan -- .- -- -- .- .- .- - --
Copper (Cu) -..ciirevncovcoconnans -- . 005 -- -- -- .003 .- . -~
Iron (Fe) covvevvnccnnvenns Cheienns .- -- -- -- -- - -- -- --
Lead (Pb) ........ creernsnrecnnnan .- .000 -- -- -- . 002 .- - -
Lithium (Li) ....... ceescrersornae -- .- -- -- -- - .- - .-
ManganesSe (Mn) ....ccccceececcnnses -- .- .00 -- - .- .. - .-
Mercury (HE) .....ccvevevnnncnnnn . -- <.0005 .- -- -- <.000S -- - .
Zine (ZR) ...l it iea e . .- .29 .- -- -- .06 -- - -

1/ Sodium and potassium calculated as sodium (Na).
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TABLE !.--Quality-of-water data from wells and springs in the San Antonio area--Continued

(Results in milligrams per liter except as indicated)

Well number AY-68-28-203 AY-68-28-301 AY-68-28-302 AY-68-28-302 AY-68-28-401 AY-68-28-402 AY-68-28-402 | AY-68-28-403 AY-68-28-501
Date of collection Apr. 4, 1972 Oct. 13, 1969 Oct. 13, 1969 Dec, 3, 1969 Apr. 6, 1971 Apr. 6, 1971 Apr. 6, 1971 Apr. 29, 1971 Apr. 2, 1970
Depth of well (ft) 435 400 442 442 500 320 320 600 469
Sampled after pumping - Many hours 10 minutes 10 minutes 60 minutes 15 minutes 60 minutes Many hours 10 minutes
Discharge (gpm) -....... N 350 30 40 40 1000 15 15 10 100
Silica (Si02) .coeeeeoronnrncncnnn .- 12 12 -- 12 -- 13 -- 10
Calcium (Ca) .......... - 84 80 -- 67 - 72 7% 88
Magnesium (Mg) cocovarecnncencnens -- 9.6 9.6 -- 12 -- 18 19 14
Sodium (Na} ....... B - 3.9 3.0 - 1/ 1.0 -- - - 6.9
Potassium (K) +ccvvevcnrovencanans -- 1.1 1.4 -- -- -- - .- 1.2
Bicarbonate (HCO3) «...iveeveavens -- 252 270 -- 228 .- 288 292 294
Carbonate (COg) «eevevrronancaes e .- 0 0 .- 0 . 0 0 0
Sulfate (SO4) ...-vveveevnrnaanns . -- 34 13 -- 13 - 6.4 8.4 29
Chloride (C1) ...evvenrens seerenee 8.3 9.0 7.2 -- 10 - 8.5 10 8.8
Fluoride (F) .c.ccievevevarnanan .o - .1 .1 .- .2 - 2 - .1
Bromide (Br) .....cceeevetvvnnsesns - -- -- -- .- -- - .. .
Iodide (I) ...coeerecnsravoasnnnes - .- -- - .- .- - - .
Hardness as CaCOg +vocvosvovarencan -- 250 240 -- 220 -- 250 260 280
Sodium adsorption ratio (SAR) .... - .1 .1 - 1 -- -- -- .2
Specific conductance

(micromhos at 25°C) ....eveeenns 492 489 461 -- 426 -- 469 493 521
J+1: R R R PR R -- 7.1 7.2 -- 7.5 -- 7.7 7.3 7.3
Temperature (°C) ...... - 23.0 23.0 22.0 23.0 22.0 22.0 -- 21.5
Dissolved solids (calc) .......... - 283 262 .- 239 -- -- .- 307
Ammonia (NHg) .- cvvovonvreercanes .- .- -- - .00 - e - -
Nitrate (NOg) .«--ievvernvnnnnnn. . -- 5.0 2.8 -- 10 - - . --
Nitrite (NOg) <ievecncincocnranens - - - .a .00 - - . .
Phosphate (POg) ...covnevvvennansas .- .04 .02 -- .03 -- .- - .e
Detergents (MBAS) .......eesveven- -- -- -- -- .01 -- .00 .03 -
Biochemical oxygen demand (BOD) .. .- .2 .1 -- 4 .- .5 - .-
Coliform (colonies per 100 ml) ... 0 7 2300 380 0 35 24 -- .-
Fecal coliform

(colonies per 100 ml) .......... 0 - 0 130 0 0 0 0 - .-
Streptococci .

(colonies per 100 ml) ....cevn.n. 0 0 110 5 0 8 1 - i .-
Aluminum (Al) .coovvcnrecnaicnnosss .- -- -- -- .- -- . - ..
Arsenic (AS) .veicivsrrercrcacasee - .. -- -- .00 -~ .00 .- .
Boron (B) .cc.cevesnastorsronnaans - -- -- -- -- .- -- - o
Copper (CU) .e-crerecencrncnnanns - -~ -- -- .000 . .007 - .
Iron (Fe) ..iveevercatsasvsoareane . -e -- - -- -- - - — ..
Lead (Pb) +ecvvarorennvacenonnennn -- - -- -- .000 -- .000 - v
Lithium (Li) ..cvovericacinnnranns | -~ -- -- - -- -- - - .
Manganese (Mn) ..c.iceveeioccanonnes - -- -- -- -- - - - .
Mercury (HE) .evcieervaroncrananne -- -~ -- - <.0005 . <. 0005 - .
ZINC (2ZN) ceivrienninroroovessssnnnn - -- -- -- .07 - .16 .- .
1/ Sodfum and potassium calculated as sodium (Na).




TABLE 1.--Quality-of-water data from wells and springs {n the San Antonio arca--Continued

(Results in milligrams per liter except as indicated)

Well number AY-68-28-502 AY-68-28-502 AY-68-28-505 AY-68-28-505 AY-68-28-505 AY-68-28-505 AY-68-28-505 AY-68-28-505 AY-68-28-505
Date of collection Apr. 2, 1970 Apr. 4, 1972 Nov. 12, 1969 Aug. &4, 1971 Aug. 4, 1971 Aug. 11, 1971 Aug. 11, 1971 Jan. 27, 1972 Apr. S, 1972
Depth of well (ft) 506 506 456 456 456 456 456 456 456
Sampled after pumping 10 minutes Continuous 15 minutes 10 minuteo 60 minutes 10 minutes 60 minutes 30 minutes 10 minuteo
Discharge (BPm) .....ccveccancenes 110 110 10 10 10 10 10 10 10
Silica (Si0z) ........... esedesens .- . 13 -- -- ae -- -
Calciun (Ca) cevsvvvvocarcennacne . .- - 98 - .- .- - . -
Magnesiun (ME) ..c.cccctcvvncocnse -- - 6.2 -- -- -- .- . -
S0A1Um (N2) tvrvereavaconnensae -- . 2.3 -- -- .- - . -
Potassium (K) .....cvivievvnsnannes -- - 1.0 -- .- -- .- . -
Bicarbonate (HCO3) .e.ooevnvnnrnn. -- - 312 -- 318 - - - "
Carbonate (CO3) ........ ceesevnes . -- - 0 .o 0 .- - . -
Sulfate (SO() «vevevvernnernnnnnn . . - 5.6 - 6.0 . - - B
CR1oride (C1) veuvreenevnornonuanns .- 9.2 8.4 .- 10 .. - o
Fluoride (F) ...ccvevennrsnnaas -- - .1 .- . .. - .
Bromide (Br) ..... .- .- -- .- - -- - . -
Todide (I) vvevvnvnncnn- - - - -- - .. . . -
Hardness as CaCOg +oceccvrcvccnees .- - 270 -- 270 - .- . o
Sodium adsorption ratio (SAR) .... .- - .1 -- -- .- - . ::
8pecific conductance

(micromhos at 25°C) erreeneas -- 526 505 - 519 -- -- 521 550
[+ | E T R -- .- 7.8 .- 7.7 - .- - "
Temperature (°C) ..oveevorannan P -- e 23.0 -e - -- . . I
Dissolved solids (cale) ....covven -- - 291 -- e . .- " .
Ammonia (NHG) +evnveenanencnoannas .00 - -- -- .00 - .00 . -
Nitrate (NOg) ....ccvcvnnnnne. 4,1 - 3.3 - 3.5 -- 4.0 - .
Nitrite (NO2) ....vevesnerococeass .00 -- - -- .00 -- .00 - -
Phosphate (POg) ...cccceccesucacss .01 - .03 -- .00 -- .00 - .
Detergents (MBAS) ....o.evvvnnenes - .- -- -- .00 -- .00 B .
Biochenical oxygen demand (BOD) .. .0 -- .2 -- -- - .- . -
Coliform (colonies per 100 ml) ... 1 0 0 1100 310 0 2 0 8
Fecal coliform

(colonies per 100 ml) ........ .. 0 0 0 20 18 0 0 0 °
Streptococci

(colonies per 100 m1) ......v..n 0 0 0 46 15 0 1 0 0
Alunminum (Al) ... cveeveccacsnnene -- -~ -- .- .. - -- _— .
Arsenic (AS) ........ .. - -- .- .00 - . . .
Boron (B) ....... seevrsenencaarnans -- .- .- .- . .. -- o o
Copper (Cu) ...cvececercnccacanane .- -- -- .- .002 - -- . .
Iron (Fe) .ccceeioaroonncnnnacnans -- .- .- .- .o .- .- . -
Lead (Pb) «:.cvverecrnacccsoccsvens -- -- .- -- .000 .. . . .
Lithium (L) ... cevvevvecncaarane .- - -- . .- .- - - .
Monganese (Mn) .....ccivevvecennns -- -- -- -- .- .- -- - -
Mercury (HE) ... ccvivvunnnnnnans .- - -- -- <.0005 - .- - .
Zine (Zn) centiiiiiiiiiccrrrnanoan .- =- hid -- .08 - .- - -
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TABLE 1,--Qualfity-of-water data from wells and springs in the San Antonio area--Continued

(Results in milligrams per liter except as indicated)

Well number AY-68-28=-505 AY-68-28-5006 AY-68-28-506 AY-68-28-506 AY-68-28-601 AY-68-28-602 AY-68-28-60) AY-68-28-603 AY-68-28-604
Date of collection Apr. S, 1972 Apr. 2, 1970 Feb. 3, 1971 Mar. 4, 1971 Dec. 3, 1969 Nov. 12, 1969 Apr. 5, 1972 Apr. S, 1972 Apr. 5, 1972
Depth of well (ft) 456 490 490 490 425 391 377 77 344
Sampled after pumping 60 minutcs 10 minutes 10 minutes 40 minutes 10 minutes 15 minutecs 10 minutes 60 minutes 10 minutes
Discharge (BpPm) .-ccivvernrencnnns 10 20 20 20 50 10 15 15 10
Silica (8103) ......c...n. Ceeneann .. 9.0 -- .- 14 14 -- 16 .-
Calcium (Ca) ........ -- 100 - -- 88 118 - 92 .
Magnesium (Mg) ........... .- 3.5 -- .- 8.1 5.4 .- 6.4 --
Sodium (Na) ...ecevenan. rieeaean. . 4.4 -- -- 16 8.5 -- 1 6.4 --
Potassium (K) ....coviiiivnvcnsonne -- 1.0 -- .- 1.0 1.4 .- .- -
Bicarbonate (HCO3) ......ccveenenn -- 288 -- . 292 352 -- 104
Carbonate (COy) .......... -- 0 .- -- 0 0 .- 0 .
Sulfate (SOg) «oovvccncancenn - 13 14 -- 24 13 -- 5.6 -
Chloride (C1) ...ciiieeenvnnnnnnons 10 7.8 9.0 .- 14 17 9.1 8.8 10
Fluoride (F) .ovverieccccosanonnas -- .0 -- - .2 1 -- 1 .e
Bromide (Br) ........... e -- -- .- -- -- - .. - -
TIodide (I) ...cviveenenrnoernnennns -- .- -- - -- .- - -- --
Hardness as CaCOg ........ ceraenes .- 260 -- -- 250 320 -- 260 --
Sodiun adsorption ratio (SAR) .... -- .1 .- .- KA .2 -- .2 .-
Specific conductance

(micromhos at 25°C) ............ 541 504 -- -- 537 620 498 498 509
5. S T -- 7.1 -- -- 7.4 7.5 -- 7.2 -
Temperature {(°C) ...cevriernncanas - 21.0 17.5 -- 23.0 21,0 22,0 22,0 22.0
Dissolved solids (cale) .cooeeevons .- 296 -- .- 314 363 - 286 -
Ammonia (NHg) .coveeeeensinncanans -- .00 .00 .- .00 -- - .00 -
Nitrate (NOjg) ............ - 15 5.8 .- 4.9 13 .- 2.2 -
Nitrite (NOz) ..covevenrrnareenan . .- .00 .00 - .00 -- - .00 -
Phosphate (POy) ccvevvicosccnronnas -- .04 .12 .- .02 .01 - .02 -
Detergents (MBAS) ................ .- -- .00 -- . .- -- .00 --
Blochemical oxygen demand (BOD) .. -- -0 3 -- .2 .2 - - --
Coliform (colonies per 100 ml) ... 2 210 45 840 0 2% 13 2 47
Fecal coliform

{colonies per 100 ml) ......c0n.. 1] 2 0 4 0 0 0 0 0
Streptococci

{(colonies per 100 ml) ...oveeene 0 2 0 3 0 0 1] 0 0
Aluminum (Al) ..ecvevncecnnesonsos .- -- -- .- -- -- -- -- --
Arsenic (AS) ..cceiiiirenciosnesne -- -- .00 .- .- .- -- -- --
Boron (B) ...ovvveevennnnnns .- .- .- .- - .- - . .
Copper (CU) c.vieevsoarsrennososse .- - .013 .- .- .. -- .- .-
Iron (Fe) ........... .- .03 -- - -- - .- .- -
Lend (PB) «evvvenrvonennnonronnnss -- -- .000 -- - -- -- -- -
Lithiun (L1) ...veiieinaivnsnennns -- .- .- .- -- .e .. .- s
Manganese (Mn) ........ -- .- -- - . .- - - -
Mercury (Hg) ............ .- - <. 0005 -- -- . -- -- -
zine (Zn) ......... ..., -- .- .96 .- -- -- -- - -
1/ Sodium and potassium calculated as sodium (Na),




en

(Results in milligrams

per liter except as indicated)

TABLE 1.--Quality-of-water data from wells and springs in the San Antonio area--Continued

Well number

AY-68-28-604

AY-68-28-702

AY-68-28-702

AY-68-28-703

AY-68-28-903

AY-68-29-102

AY-68-29-104

AY-68-29-104

AY-68-29-104

Date of collection

Apr. 5, 1972

Nov. 12, 1969

Aug. 4, 1971

Kov. 12, 1969

Apr. 6, 1971

Feb. 3, 1971

Aug. 4, 1971

Aug. 6, 1971

Aug. 11, 1971

Depth of well (ft) 34 450 450 300 762 525 602 602 602
Sampled after pumping 60 minutes 15 minutes Many hours 10 nfinutes Several hours Many hours Many hours Many hours Several hours
Discharge (gpm) -....... i 10 1000 1000 15 3500 80 140 120 120
Silica (8103) vevvvrrsneeconcasson 17 12 -- 12 14 -- 12 -- --
Calcium (Ca) .......... ceereresnes 95 84 -- 78 100 84 79 -- -
Magnesium (Mg) ..cevvevnncncnn 6.0 16 - 15 13 18 23 - --
Sodium (Na) ...ocuvenvan 1/ 6.0 8.5 - 7.1 1/ 8.3 . 1/ 3.7 -- --
Potassium (K) ....ccc0cacaes -- 1.4 -- 1.3 . -- .. - -
Bicarbonate (HCOy) ..... cesecncnes 304 300 296 288 340 304 324 - 312
Carbonate (CO3) cccevvecnnsnananns 0 0 0 0 1] (1] 0 -- 0
Sulfate (SO¢) ..ovvvenn. 6.4 2 24 16 16 29 1% - 14
Chloride (C1) ..cceevrccnccnanes .. 10 13 14 11 14 10 1 - 9.0
Fluoride (F) ...... ceeesserreneces .1 .2 -- .2 .2 .- .3 . .-
Bromide (Br) ........... ceereresen -- .- - .- .- - - .- .-
Jodide (I) ceverervesconnnencnnnen - .- -- -- - .- - - -
Hardnoss a8 CaCO3 cc.veeeorsenenes 260 280 280 260 300 280 290 -- 280
Sodium adsorption ratio (SAR) .... .2 .2 ae .2 .2 - 1 - -
Specific conductance

(micromhos at 25°C) ..... fereees 510 542 542 500 591 536 536 529 518
] | G R L LR R R I 7.3 7.4 7.6 7.5 7.5 7.7 7.6 -- 7.8
Temperature (°C) ..cccvcvnrnennnn. 22.0 22.0 -- 21.5 22.0 23.0 - -- --
Dissolved solids (calc) .......... 295 316 -- 288 340 .- 306 -- --
Anmonia (NHg) ceeevecveacen heresen . .- .00 P .00 .00 .00 .- .00
Nitrate (NO3g) .cccovcercncocannane 5.3 7.3 8.0 S.4 7.6 2.2 4.0 -- 4.0
Nitrite (NOg) .oovvnvnnnn . -- .00 -- .00 .00 .00 -- .00
Phosphate (POg) c.cocoevecvcncrcnns .03 .01 .00 .01 .00 .15 .00 - .00
Detergents (MBAS) ......... et .00 -- .00 - .01 .00 .00 - .00
Biochemical oxygen demand (BOD) .. .- 1 -- .2 .6 9 . -- .-
Coliform (colonies per 100 ml) ... 570 1 83 42 0 0 3600 2000 79
Fecal coliform

(colonties per 100 ml) ...covees 0 0 0 0 0 0 33 200 2
Streptococci

(colonies per 100 ml) ...... e 0 0 0 0 0 0 170 140 5
Aluminum (A1) ...c-cccnns cesesesns -- -- -- .- .- - .. .- ..
Arsenic (A8) .....ecvcnecnnn - .. .00 .- .00 .00 .00 - .-
Boron (B) ...ovvoececaans cesreoene - -- .- -- .- .- .- .- -
Copper (CU) ....veveroenannccenans - .- .000 -- .002 .006 .004 -- .-
Iron (F@) .ovveencccaaans sesessans == -- -- - -- .- . .. -
Lead (PB) .....cccviveenvsncnenas -- -- .000 - .000 .000 .000 - --
Lithium (Li) .....ccovvervecnasans -- -- -- - -- -- . . .-
ManganesSe (Mn) ......ccrvvevsvennne -- -- .- -- - - .- - .
Mercury (Hg) .......ccoevenrenennn -- -- .0006 -- <, 0005 <, 0005 <,0005 -- --
Zinc (Zn) ............ versaaen -- - .00 -- .09 .02 .00 - --

1/ Sodfum and potassium calculated as sodium (Na).
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TABLE 1.--Quality-of-water data from wells and springs in the San Antonioc arca--Continued

(Results in milligrams per liter except as indicated)

Well nunmber

AY-68-29-10%

AY-68-29-104

AY-68-29-10%

AY-68-29-104

AY-68-29-104

AY-68-29-10%

AY-68-29-104

AY~-68-29-104

AY-68~29-104

Date of collection

Jan, 26, 1972

Jan. 26, 1972

Jan. 26, 1972

Feb., 9, 1972

Fecb, 9, 1972

Feb. 9, 1972

Feb, 9, 1972

Feb, 9, 1972

Feb., 24, 1972

Depth of well (ft)

602

602

602

602

602

602

602

602

602

Sampled after pumping 10 minutes 40 minutes 30 minutes 10 mlnutes 40 minutes 90 minutcs 150 ninutes 210 minutes 10 minutes
Discharge (EPM) .ccecescccnrvosaass 400 400 400 400 400 400 400 400 400
Silica (5103) ...cnn.ne [ - - - - - - . - .
Coletum (CR) civeiveenvsvorsenanas - - - e e - - - .
Magnesium (ME) ccecceviiecnrannnnns -- - — - .- - - - -
Sodiun (Na) ccencevscvncossasncses - - - -— - .- - . -
Potassium (K) ¢iccivnesesonsnenns -- - -- - -- e - - .
Bicarbonate (HCO3) ....cocvvnecees - - .. - - - - - -
Carbonate (CO3) .---.-... crsarerres -~ .. - - - .- - - -
Sulfate (SO4) +seervcvnonresannnnss - - - - —— _— - o -
Chloride (Cl) tccacececnsvnnnsones - - .o - - .- — - 10
Fluoride (F) tevvecercnnsnassarans - - - - - e _— - .
Bromide (Br) secccsvcsvcnrsocasana -~ - - - - - e - -
Todide €I) «veervcrnacncncanosonns - - - . - - - - -
Hardness as CnCOx ..ccvueacncanars .- - - - - - - - .-
Sodium adsorption ratio (SAR) .... -- -- - - .. - - - —
Speocific conductance

(micromhos at 25°C) .....cccocene -e - 550 552 534 557 570 529 -
[+ | B R LR R R P RS R -- - - .- - - - i =
Temperature (°C) ..cccverecrvoncnns - - - . - - e e e
Dissolved solids (calc) .cocereene - - - - - - - - —
Ammonia (NHg) coeveen-n... seencsene - - - -- - . .00 - -
Nitrate (NOg) .ccvccvvacvrcncnnanes - - - . - - 3.5 e 3.7
Nitrite (NOg) ..ocecvarnrnnanvenes -- -- - - .- -- .00 - .00
Phosphate (PO4) ceevvecocseasnens, - -- -a - - - .06 - .06
Detergents (MBAS) ....covevnceonen -- -- . - - - .00 .- .00

Biochemical oxygen demand (BOD) ..
Coliform (colonies per 100 ml) ...

Feocal coliform
(colonies per 100 ml)

Streptococct
(colonies per 100 @ml) ...e0veens

Aluminum (Al) ...ccvueen seseeneans
Argsenic (AS) ceureervceriossanasan

R EREN)

Boron (B) ...cevecsccnccssonrvcnens
Copper (CU) cieievevmnceeccnnnnnns
Iron (F@) tevvvercacnascsnnracnans
Lead (Pb) veivesvcernaissnasanaens
Lithtum (Ll) .ocvvecncennnnsannans
Manganese (Mn) ....esveetissarasas
Morcury (HE) .....cvveevcecnccanes
Zine (Zn) ... .. iiinaiiinnnananan

350
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TABLE 1,--Quality-of-water data from wells and springs in the San Antonio arca--Continucd

(Results in milligrams per liter except as indicated)

Well nunmber

AY~-68-29-104

AY=68-29-104

AY~-68-29-104

AY-68-29-104

AY-68-29-104

AY-68-29-104

AY-68-29-104

AY-68-29-104

AY-68-29-104

Date of collection

Feb. 24, 1972

Feb. 24, 1972

Feb, 24, 1972

Feb. 24, 1972

Feb. 24, 1972

Mar. 23, 1972

Mar. 23, 1972

Mar. 23, 1972

Mar. 23, 1972

Depth of well (ft) 602 602 602 602 602 602 602 602 602
Sampled after pumping 40 minutes 90 minutes 120 minutes 150 minutes 210 minutes 10 minutes 40 ninutes 90 minutes 150 minutes
Discharge (BPm) ..oveevccacranones 400 400 400 400 400 400 400 400 400
Silica (S103) vuiveeeesrvoosnananss -- - -- -- - - - - -
Calcium (Ca) .....cv... -- - .- -- -- . -- - -
Magnesium (Mg) ....covvevenveseacne -- -- -- -- -- .- - -- -
Sodium (NO) c.vuiviocneennneanncnns - - -- -- - - - - ..
Potassium (K) .c.cceveverncsonnsns -- - -- -- - -- - - -
Bicarbonate (HCO3) ...coviveronnns -- -- -- -- -- - - - .
Carbonate (CO3) ...covvviinnnninns .- -- -- -- - .- - - -
Sulfate (SO4) ......... -- -- -- - - - - - -
Chloride (Cl) .....cvvvvennanns 10 10 10 10 10 9.0 - 10 8.9
Fluoride (F) ..c.ccveeeiveanienns -- -- -- -- - - - - -
Bromide (Br) ............. ceeenens -- -- -- -- - - - - -
Todide (I) ......cvovevune PRSI . .. -- -- - - - .. - -
Hardness as CaCOy -.......... BRI .- -- -- - -- .- - .- --
Sodium adsorption ratio (SAR) .... .- -- -- -- -- -- -- - -
Specific conductance

(micromhos at 25°C) ............ - -- -- -- -
) -- -- - . - - - .- -
Temperature (°C) ...... e .- -- -- -- -- . .- - -
Dissolved solids (cale) ....eveves -- -- .- .. o - - - .-
Ammonia (NHg) «ioevveerceccnnroans - -- -- -- - - . .- -
Nitrate (NOy) ...... ceseesarensens 3.7 -- -- -- -- 4.4 - - -
Nitrite (NOz) ..civecncnrnnnncnnes .00 - -- - .- .00 -- - --
Phosphate (POg) ....cccvnnevnnn .o .08 -- -- -- -- .09 .. .o .-
Detergents (MBAS) ....co00vevvannn .00 -- -- -- - .00 - - -
Biochemical oxygen demand (BOD) .. -- - .- .- - -- e .- -
Coliform (colonies per 100 ml) ... 64 4 4 60 120 210 60 12 4
Fecal coliform

(colonies per 100 ml) .......... 0 0 0 0 0 0 0 0 0
Streptococci

(colonies per 100 ml) .......... 0 0 0 0 2 0 0 ] 0
Aluminum (Al) ....envveninronnenes .- -- -- -- - - . - .-
Arsenic (A8) .iieavescoarstennenns .. -- -- -- - .. —— - -
Boron (B) .ieevioerconoanessoscnns - .- - .o - - - - -
Copper (Cu) ....ievreercacansanans .- -- -- -- -- - - - --
Iron (Fe) covienironcronececsnerons -- -- .- .- - - - - -
Lead (PB) c.cinieiviereonnecenrsanan .- -- -- -- -- -- .- - .
Lithium (Li) ........ Creesseaeeas -- .- -- -- . . - - .-
Manganese (Mn) ........c.cv0nvenne -- . .- -- -- - -- - -
Mercury (HE) .......cocvivvnncnnes - - -- - - - .- -- -
Zine (2D) coviiiiiiiiiaiinieaaas -- -- -- . - - -- .- .
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TABLE 1l.--Quality-of-water data from wells and springs in the San Antonio arca--Continucd

(Results in milligrams per liter except as indicated)

Well number

AY-68-29-104

AY-68-29-104

AY-68-29-104

AY-6B-29-104

AY-68-29-104

AY~68-29-104

AY-68-29-104

AY-68-29-104

AY-68-29-104

Date of collection

Mar. 23, 1972

Mar. 23, 1972

Mar. 23, 1972

Mar. 23, 1972

Mar. 23, 1972

Mar. 23, 1972

Mar. 23, 1972

Mar. 23, 1972

Mar. 23, 1972

Depth of well (ft) 602 602 602 602 602 602 602 602 602
Sampled after pumping 210 oinutes 270 minutes 300 minutes 330 minutes 360 minutes 40 minutes 90 minutes 120 minutes 150 minutes
Discharge (gpm) ......... Ceereoann 400 400 400 400 400 400 400 400 460
Silica (S10z) .cveeennranincnannn. -n -- - - . - - . .
Calcium (Ca) ...veeeeecsvrnnnonens . -- -- - - - - . .
Magnesium (Mg) ........cv0ennn e -- .- -- - -- - - i .
Sodium (NAa) ..vvvvvreccronanancnns -- .- .- .- .o .- . - .
Potassium (K) ........... . - -- -- - - - - .
Bicarbonate (HCO3) ......voevnnn. .o -- - - - -- - .- . .
Carbonate (CO3) cecvncininnsansnns -- -- - .- - we - — .
Sulfate (SOg) .veevressrroenananes -- .- -- - -- - . . o
Chloride (C1) ............ 8.7 8.7 9.0 8.9 8.7 11 10 11 10
Fluoride (F) .. veveannnn crasaren -- - - - - - - o -
Bromide (Br) ..coveeecscnconaneas .. -- - -- - - - - - .
Iodide (I) vvvvvenuncnan -- - .- -- - - - .. .
Hardness as CaCO3 ...... veseenstes - -- .- .- .- - - .- -
Sodium adsorption ratio (SAR) .... -- -- -- .- - - - - .
Specific conductance

(micromhos at 25°C) ............ - - .- - - - - - o
PH ittt enerineancscrorssnancncs - -- - -- .- .- - - -
Tenperature (°C) ...... eseseananen - -- -- - .- .- .- o -
Dissolved solids (calc) ....c.ove .- -- -- -- -- - - — -
Anmonia (NHg) ceeviccneveinionennes - .00 - - .00 - - .. o
Nitrate (NO3) ..ccevvvrccancecass . - 3.5 -- -~ 4.0 -- - .- --
Nitrite (NOz) «.covunn. s -- .00 -- - .00 -- - . .
Phosphate (POg) ......... ceesranes - .09 .- -- .08 - .- e -
Detergents (MBAS) covieiecrvencnen -- .00 e .- .00 e - . .
Biochemical oxygen demand (BOD) .. -- -- -- - -- -- - - .-
Coliform (colonies per 100 ml) ... 8 0 ] 60 60 3 9 9 14
Fecal coliform

{colonies per 100 ml) .cieveeres 0 0 0 1] 0 -- - —— e
Streptococci

(colonies per 100 ml) ...cvaunes 0 0 0 0 0 -e - o .
Aluminum (Al) ..viveareccnvennnsns -- .. -- -- - - - - e
Arsenic (A8) ...cv0ee-e. - -- - - - - - - e
Boron (B) ....vvvieecroncnananas . .- .- -- -- -- - - - o
Copper (Cu) ..oeevnnes tesersesenns -- -- -- - - - - . .
Iron (FPO) covvveetoeosocssssasaasa - -- -- - - - — = .
Lead (Pb) .....veivececcccnsanan . .- .. -- -- e - - — .
Lithium (L1) .......... crsecenasan - .- - -- - - -- - ..
Manganese (Mn) ....... .- .- -- -- .- - - - .
Mercury (HE) .....covvieinnnnnnens -- -- - -- - - -- . -

Zinc (2Zn) ............... cerereane




TABLE 1.--Quality-of-water data from wells and springs in the San Antonio area-~Continued

(Results in milligrams per liter except as indicated)

Well number

AY-68-29-104

AY-68-29-104

AY-68-29-104

AY-68-29-104

AY-68-29-104

AY-68-29-104

AY-68-29-104

AY-68-29-104

AY-68-29-104

Date of collection

Mar. 23, 1972

HMar. 23, 1972

Mar. 23, 1972

Mar. 23, 1972

Mar. 30, 1972

Mar. 30, 1972

Mar. 30, 1972

Mar. 30, 1972

Mar. 30, 1972

Depth of well (rt)

602

602

602

602

602

602

602

602

602

Sampled after pumping

180 minutes

210 minutes

240 minutes

270 minutes

300 minutes

330 minutes

360 minutes

390 minutes

420 minutes

Discharge (EPM) «.covveceoovarcnn-
Silica (§10p) ......... PN
Calcium (Ca) ..cvvverenerennananns
Mognesium (ME) ..ccccvievinrinnnen
Sodium (Na) ..........
Potassium (K) ..cocecscerensonsnas
Bicarbonate (HCO3) «ccocevcnconnns

secseracecse

Carbonate (CO3) ........ ceeeaeiees
Sulfate (SO¢) cvececccccrcrronanns
Chloride (C1) ......... ceeieaereas

Fluoride (F) +iveveeciserscsonroas
Bromide (Br) sccoicostvecocncvrons
Iodide (I) cievvnenocsnoncnns
Hardness as CaCO3 «+.cevvocevenaann
Sodiun adsorption ratio (SAR) ....

Specific conductance
(micromhos at 25°C) ...civeennne

R

PH i iiiiiittseasrrorsasctranaaas
Temperature (°C) ..coiveecarenenns
Digssolved solids (calc)
Ammonia (NHg) ..... cesesssisasenes
Nitrate (NO3) c.oveevvrcccsnannene
Nitrite (NOz) tovvovnveononnnenens
Phosphate (POg¢) «.-vnvnnn N
Detergents (MBAS) ...cicvcvvervens
Biochemical oxygen demand (BOD) ..
Coliforn (colonies per 100 ml) ...

Fecal coliform
(colonies per 100 ml) ......c...

R

Streptococci
(colonies per 100 ml) ..........

Aluminum (Al) ...ccecerniecvonoconnn
Arsenic (AS8) .iceee-ecentriiisanans
Boron (B) sevecicesocsascncnorenone
Copper (Cu) ....covvearnnnonnccnes
Iron (Fe) .........

seeater e

Lead (Pb) ...vevevrnencrnes [P
Lithium (Li) ....cvveovnenns vevasse
Manganese (Mn) ........ccicevevcne
Mercury (Hg) ............. Ceeenans

Zine (2n) ... . ... vesesen

10

400

..

400

400

400

400
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TABLE 1.--Qualfity-of-water data from wells and springs i{n the Sam Antonio arca--Continucd

(Results in milligrams per liter except as indicated)

¥Well number

AY-68-29-104

AY-68-29-104

AY-68-29-104

AY-68-29-104

AY-68-29-105

AY-68-29-105

AY-68-29-105

AY-68-29-106

AY-68-29-106

Date of collection

Mar, 30, 1972

Mar. 30, 1972

Mar, 30, 1972

Mar. 30, 1972

Nov. 12, 1969

Apr, 12, 1972

Apr. 12, 1972

Dec. 3, 1969

Aug. 10, 1971

Depth of well (ft) 602 602 602 602 285 285 285 490 490
Sampled after pumping 450 wminutco 480 wminutcs 510 minutes 540 minutes 10 ninutes 10 minutcs 30 ainutes 15 minutes 10 minutcs
Discharge (EPm) «..vcvvvercanenann 400 400 400 400 10 10 10 10 20
Silica (S103) ....vcevivrrenncnans . - - . 13 -- - 12 -
Calcium (Ca) ........oc.. - - - . 112 - e 74 .-
Magnesiun (ME) .ceecevrvrsnncccens -- - e - 3.4 -- - 20 .-
Sodium (Na) ......cccue.s - e - - 5.2 - - 6.4 .-
Potassium (K) veceevencccrcarvnane .- o . . .6 - - 1.0 .-
Bicarbonate (HCO3) ...... tertsenane - - - . 352 - - 308 .-
Carbonate (CO3) ....covvvvevionnns -- - . - [} -- - 0 --
Sulfate (SO4) ....... .- - - o .0 - - 12 --
Chloride (C1) .....cvevvunen cereea 9.8 9.4 9.8 3.5 9.2 -- .- 11 .-
Fluoride (F) ....... tetssrearanes - . - - .0 - - .3 --
Bromide (Br) ..cceceoecees seeracanae - - e .. .. - .- .- .-
Todide (I) ccievievesescnnonnnenna - e -e .- .- - e - .-
Hardness as CaCOy +cccoceeervonsen - - - . 290 -n .o 270 --
Sodium adsorption ratio (SAR) .... e . — - .1 - - .2 -
Specific conductance

(micromhos at 25°C) ......evvues -- - -- - 558 554 553 517 --
2] ; E S R R I I AT -- -- - - 7.5 - - 7.6 --
Temperature (°C) ..eecvosocannncns - -- -- .- 23.0 23.0 23.0 23.5 .-
Dissolved solids (cale) .......... - .- .- .- 319 - - 289 --
Ammonia (NHg) ..... ceressetevt s - - - - - - - .00 .00
Nitrate (NOy) ..... -- - -- -- 2.1 -- - 1.3 1.3
Nitrite (NOg3) .cccvoevnccaccannene -- -- -- .- -- -- .- .00 .00
Phosphate (PO,) ...ccoveevecornana. - .- -- - .0l - - .02 .00
Detergents (MBAS) ...... -- .- - .- .. . - .. .00
Biochemical oxygen demand (BOD) .. .- .- -- -- -- - - .1 --
Coliform (colonies per 100 ml) ... 0 13 1 4 50 0 0 0 4]
Fecal coliform

(colonies per 100 ml) .......... .- .- - 0 (1] 0 0 0 ]
Streptococci

(colonies per 100 m1) .....cv00. .- . .- 1 0 0 [ 0 0
Aluminum (Al) ....v0ccnns sessenanse - .- .- .o .- e - .- .-
Arsenic (AS) ...-ccetteerearnsnans - .. - — -- - e - -
Boron (B) c..ccevesnnacninvescrane - - - e .03 - - - -
Copper (CU) .....ceneosoreannanane - - .- -- .020 .- .- .- .-
Iron (Fe) .. ..c.vecrverencencanans -- - -- - .00 - - -- --
Lead (pb) Pesveasessnaen eveenasrans o -n . - .010 - . - -
Lithium (LA) ...oivenennnrocncnens -- - - - .ol - - .- .
Manganese (Mn) .....cococevennnane - - - - 0 - - .- .-
Mercury (HE) ........c0vivunnnnens - - - - - . -- - .-
Zine (20) ... i - -- -- - .82 -- .- - --




TABLE 1,--Quality-of-water data from wells and springs in the San Antonio area--Continued

(Results in milligrams per liter except as indicated)

Well number

AY-68-29-106

AY-68-29-203

AY-68-29-203

AY-68-29-204

AY-68-29-206

AY-68-29-206

AY-68-29-206

AY-68-29-302

AY-68-29-302

Date of collection

Aug. 10, 1971

Aug. 11, 1971

Aug. 11, 1971

Aug. 11, 1971

Apr. 2, 1970

Aug. 3, 1971

Aug, 3, 1971

Dec. 3, 1969

Aug. 3, 1971

Depth of well (ft) 490 239 239 280 390 390 390 385 85
Sampled after pumping 60 minutes 10 minutes 60 minutes 10 minutes 20 minutes 10 minutes 60 minutes 10 minutes 10 minutes
Discharge (EPM) «eveuvennns 20 10 10 7 10 10 10 10 10
Silica (Si0y) Ciieiesarenaaeanan -- -- -~ . 10 - .- 12 .
Calcium (Ca) .c.ovvevennn. ceseaeee -- -- -- -- 90 - - 94 .
Magnesium (Mg) ......c00vnrecnenns -- .- -- -- 16 - - 10 .-
Sodiunm (Na) trsoereereann sess v s enn -- .- - -- 4.8 - -a 4.1 .-
Potassium (K) .c..covevvevccasnaas -- -- -- .- 1.0 -- - .7 -.
Bicarbonate (HCO3) ......cco00vene -- -- 324 -- 332 -- 348 320 .-
Carbonate (CO3) ....ocovevosannrens -- -- 0 - [V} .- 0 0 .
Sulfate (SO04) cvvereviocanaronsen 7.6 -- 10 9.6 2.6 -- 5.6 8.4 --
Chloride (C1) «eveervnroarennancns 12 .- 7.8 7.6 7.4 -- 9.6 6.8 -
Fluoride (F) ..cvevnen... Ceeenanna - -- -- -- .1 .- -- 2 .
Bromide (Br) ...cececevecans cevens -- -- .- -- - .- -- .. =
Iodide (I) eececrenecnnn ceesecanne .- -- - ae - - - . ..
Hardness as CaCO3 ..... cassesasnes i -- 290 -- 290 -- 310 280 .-
Sodium adsorption ratio (SAR) .... - -- -- .- 1 - - .1 ..
Specific conductance

{(micromhos at 25°C) ......... - -- 528 -- 548 -- 566 522 .-
S SN - -- 7.7 -- 7.3 -- 7.7 7.8 -
Temperature (°C) .ocveviiierancoss - - -- -- 22.5 -- - 22,5 -
Dissolved solide (cale) .......... -- -- -- -- 312 -- -~ 299 --
Ammonia (NHg) +enveeenevnnenanvnons .00 .00 .00 .00 .00 - .00 .00 .-
Nitrate (NO3) .ovcvreerccsonnnnnne 1.8 5.8 6.2 7.1 9.7 -- 8.4 6.2 -
Nitrite (NO2) ...cceeerrencanas ees .00 .00 .00 .00 .00 -- .00 .00 -
Phosphate (PO4) ...vccioeeenvennn. .00 .00 .00 .00 .02 - .00 .02 .-
Detergents (MBAS) ...civveeenannn . .00 .00 .00 .00 -- -- .04 - .-
Biochemical oxygen demand (BOD) .. .- -- -- -- .0 - - 2 -
Coliform (colonies per 100 ml) ... 0 69 11 1 7 83 170 0 42
Fecal coliform

(colonies per 100 ml) .....coens 0 0 0 0 0 2 8 0 0
Streptococci

(colonies per 100 ml) cooeve-une 0 0 0 0 0 0 2 0 °
Aluminum (Al) ..icievenrvnnne EEEER) - -- -- -- - - - - ..
Arsenic (AS) ..ecvececitrinneanae . .00 -- .00 .- - - .00 - -
Boron (B) ..c..civettesccnsenncans .- -- -- -- - - - - -
Copper (Cu) ......cccenvevrncncnns 002 -- .010 -- -- -- .002 -- --
Iron (F@) «vevreinsnsonansoccanans .- - .- -- .02 -- -- - .-
Lead (PB) .ceuvveronneearcnonancas 000 - ,000 -- - o .000 . .
Lithium (LL) ..o ivviecninnonennns .- .- - -- - - o . ..
Manganese (Mn) .......c.ceevvenon- - -- - .- - - - .- --
Mercury (HE) ... ..cevvivsersnnns <. 0005 s .0009 -- -- -- <.0005 -- -
Zine (20) coviiiiiiiieiiis et 16 .- .07 .- .- - .20 . -




TABLE 1.--Quality-of-water data from wells and springs in the San Antonio area--Cont{inued

(Results in milligrams per liter except as indicated)

Well number

AY-68-29-302

AY-68-29-403

AY-68-29-403

AY-68-29-402

AY-68-29-403

AY-68-29-403

AY-68-29-403

AY-68-29-403

AY-68+29-403

Date of collection

Aug. 3, 1971

Sept, 15, 1969

Apr. 2, 1970

Feb. 3, 1971

Apr. 7, 1971

Apr. 7, 1971

Cct. 14, 1971

Apr. 13, 1972

Apr, 13, 1972

Depth of well (ft) 38s 340 340 340 3450 340 340 340 340
Sampled after pumping 60 minutes 10 minutes 10 minutes 10 minutes 10 minutes 60 minutes 30 minutes 10 minutes 60 minutes
Discharge (Bpm) .......cveu. Ceeaan 10 10 10 10 10 10 10 10 10
Silica (S5i03) ............ eeaanae -- - -- ' .- .- -- — - -
Calcium (€a) «cvvveeeerrovonnosanns -- .. .- .- -- -- - - 110
Magnesium (Mg) «..ocvecrrnerrannns -- .- -- 9.5 - - -- .o 8.8
Sodium (Na) ....cvvvvennsnnsnansns .- -- - -- -- - - - -
Potassium (K) ....voieviinnnnerans - .- - .- -- -- - - -
Bicarbonate (HCO3) ..vcevcvncecnns 320 -- .- .- -- .- -- - 264
Carbonate (CO3) .cienirevenonannans 0 -- -- - -- - - - 0
Sulfate (SO0g) ceovevvrveecrnenanas 8.4 -- - 9.6 - .- -- - 9.6
Chloride (Cl) vvveereareeeanarenan 8.2 -- -- 8.2 -- -- . - 8.2
Fluoride (F) ..cvieneeirrnarcnnanns .- -- - -- -- -- - -- .-
Bromide (Br) ............. fenaes .o -- .- - -- -- -- - - -
Jodide (I) ...veevvocecnsnenencsen .- - - -- .- .- .. - -
Hardness as CaCO3 .o.vccecvcannans 290 .- .- - -- - - - 310
Sodium adsorption ratio (SAR) .... -- .- - -- -- .- - - —
Specific conductance

(micromhos at 25°C) ............ 526 .- 582 -- -- - 554 597 592
pH ...... R I I T I I 7.6 -- -- - -- -- - .- 7.3
Temperature (°C) ceieviecesnenoses -- - 22.5 22.0 22.0 22.0 22.0 23.0 23.0
Dissolved solids (cale} .......... -- -- .- -- - - - - --
Ammonia (NHg) coererennnnnenosansns .00 - .00 .00 - .- - -- 17
Nitrate (NOg) ..c.vevvenns 5.8 -- 3.0 3.1 -- -- .- -- 3.0
Nitrite (NOz) oeeeencecnanaranecs .00 -- .00 .00 -- -- - -~ .00
Phosphate (POg) +.vcvvvenvnncnnnnn .00 .- .02 .00 -- - - -- .02
Detergents (MBAS) ......cocvevaeas .00 -- .- .00 .- - - - .00
Biochemical oxygen demand (BOD) .. -- -- .0 .2 -- -- - -- -
Coliform (colonies per 100 ml) ... 33 67 740 120 18 170 -- 32 &4
Fecal coliform

(colonies per 100 ml) .....ce00. 0 0 0 0 0 0 P ] 0
Streptococci

{colonies per 100 ml) .......... 1 1 0 0 0 0 -- 0 59
Aluminum (Al) ...cocesvnvcnnnsoncs .- -- . .. - - - - -
Arsenic (AS) ....iieeieectanaranane .00 .- . .00 .- - . e -
Boron (B) .vevevesvonnnonseoans - -- . - - . o - .-
Copper (CU) ....viieireeersrasanas .002 .- - .002 -- -- -- -- --
Iron (Fe) ....... eeearsesaanaenaa - - - .. .- - . - -
Lead (Pb) ce.vivivnrenarscnascacans .000 .- - .000 - . - - --
Lithium (L1) ......v0ee0iivnnnnnnee . - - - -n - - - --
Manganese (Mn) .......cccc0nevennns - .- - . .- o - - -
Mercury (HE) ......c0veernnncnnans <.0005 -- - <, 0005 - - .010 - -
Zine (ZR) c.el it iiiiiiieniannens .19 -- .- 42 - - -- - -




oS

TABLE l.--Quality-of-water data from wells and springs in the San Antonio arca--Continued

(Results in milligrams per liter except as indicated)

Well number AY-68-29-409 AY-68-29-409 AY-68-29-410 AY-68-29-410 AY-68-29-502 AY-68-29-502 AY-68-29-503 AY-68-29-503 AY-68-29-503
Date of collection Aug. 12, 1971 Aug. 12, 1971 Feb. 3, 1971 Aug. 8, 1971 Apr, 2, 1970 Apr. 7, 1971 Sept, 15, 1969 Apr. 2, 1970 May 28, 1970
Depth of well (ft) 460 460 318 318 264 264 349 349 349
Sampled after pumping 30 minutes 60 minutes 10 minutes Many hours 7 minutes 35 minutes 10 minutes 10 minutes 10 ainutes
Discharge (gpm) .....covveerann e 6 6 620 620 10 10 10 10 10
Silica (S102) +icivereerecnvonnens -- - - .- - .- - . .
Calcium (Ca) ...vvvniecncacncannns -- -- -- .- - - -- . .
Magnesium (ME) «ccvevcivenconncnn- .- -- 16 -- - - .- — .
Sodium (Na) .......ciecvvacrannnes .- -- -- - - - - - .
Potassium (K) .oovvcvnnrnncnannnns -~ -- - -- -- -- - - - -
Bicarbonate (HCO3) ......ccvveenen -~ - -- 330 -- -- - - .
Carbonate (CO3) «iccviearensnaveren -- - .- 0 -- -- -- . .
Sulfate (S0,) ceevvrvnronaneananan - 6.8 6.2 6.8 -- -- -- .- .
Chloride (C1) .cvvvveenrrvsonnanan .- 8.0 10 10 - -- -- - .
Fluoride (F) ...... cietsiessreanes .- - -- - .- - - . .
Bromide (Br) .cccverererecnncecans .- .- -- - -- -- .- .. ..
Todide (I) -cuvnvvncrnevanananonss -- -- -- -- -- . - .. -
Hardness as CaCO3 ........... ceren -- -- -- 290 -- -- -- - .
Sodium adsorption ratio (SAR) .... -- -- .- -- - -- -- - .
Specific conductance

(micromhos at 25°C) .......cc-vn. -- - -- 537 571 .- .- $34 -
PH o iveenneennuososioasoecnannnes - - -- 7.7 -- -- -- -- .-
Temperature (°C) .....ccveirnnnans - -- 21.5 23.0 22.0 22.0 - 22.0 -
DPissolved solids (cale) .......... .- .- - - - o .e . ..
Ammonia (NHg) .covcevercccrcanacns - .00 .00 .00 .00 -- .- .00 -
Nitrate (NO3) ..eeeeenneecnnnncnas -- 3.1 4.0 4.0 3.8 -- -- 3.9 .-
Nitrite (NO2) ceecevvevonscnannana -- .00 .00 .00 .00 -- -- .00 .-
Phosphate (POg) ..... ceevserasnans -- .00 .00 .00 .04 - -- .03 .-
Detergents (MBAS) ........sccceaes - .00 .00 .00 - . -- .- .
Biochemical oxygen demand (BOD) .. .- .- .8 -- .0 -- .- .0 .-
Coliform (colonies per 100 ml) ... 3s 26 o 0 ] 0 1500 410 1800
Fecal coliform

(colonies per 100 ml) .........0 1 0 o 0 0 0 0 0 0
Streptococci

(colonies per 100 ml) ..covev-nn 0 0 0 0 0 0 3 A 0
Aluminum (A1) cevvvrvenccccoananes -- - - - — .. - . .
Arsenic (AS) -....cievveniieennnns -- .00 .00 - - .- - . .
Boron (B) cc.cveocencrccncnannsnana .- .- -- . - - -- .. .
Copper (Cu) ....cocavenrsennsanans -- .005 .005 - - .- .- . .
Iron (F€) sveveescrnvorrcocanas .- .- P - o . - . .
Lead (PD) «veuieviccnescosnasnnnes -- .000 .000 . .- - .. - .-
Lithium (L1} ...ciiuivirvvenronnns - - - - - - - . .
Monganese (Mn) ......covveunonsnns -- - -- - - v - . .
Mercury (Hg) ..........cc00cnn.. e -- <.0005 <.0005 - - - - o .
Zine (ZN) coniiiiii i .- .23 .01 - - - -- - -
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TABLE 1.--Quality-of-wvater data from wolls and springs in the San Antonio area--Continued

(Results in milligrams per liter except as indicated)

¥Well number

AY-68-29-503

AY-68-29-503

AY-68-29-502

AY-68-29-503

AY-68-29-503

AY-68-29-503

AY-68-29-503

AY-68-29-503

AY-68-29-503

Date of collection

May 28, 1970

May 28, 1970

May 28, 1970

May 28, 1970

May 28, 1970

Feb. 3, 1971

Mar, 4, 1971

Mar. 7, 1971

June 17, 1971

Depth of well (ft)

349

349

349

349

349

349

349

349

349

Sampled after pumping

40 minutes

70 minutes

120 minutes

180 minutes

210 minutes

10 minutes

15 minutes

15 minutes

10 minutes

P R

Discharge (gpm)
Silica (S103) «....n... Ceeeereaean
Calcium (Ca) .....cuvvnnn crsesens
Magnesium (M) ceececvennacenannns
Sodium (No) ...vevennnans .
Potassium (K) ceocvevccnncnnsonons
Bicarbonate (HCO;) ...............
Carbonate (CO3) «.cv.vervecvennnons
Sulfate (S04) ........... e
Chloride (Cl) ..ovvvvveivocsnsnnns
Fluoride (F)
Bromide (Br) ..eeeeececans seeseans
TIodide (I) -c.vveveeeneronncsnnnes
Hardness as CaCOg ......ccvvvuvnns
Sodium adsorption ratio (SAR) ....

Specific conductance
(micromhos at 25°C) ........o.00.

sesecserestsersranns

PH tiiereeioetosssrsasncnsccnsnsss
Temperature (°C) ..oceervencenoann
Dissolved solids (calc) coevevenes
Ammonia (NH,) ..-......... e
Nitrate (NO3) ....ecunuurn cierenen
Nitrite (NOy)
Phosphate (POg) ......... cesesenne
Detergents (MBAS) ..cocrivecavicnns
Biochemical oxygen demand (BOD)

Coliform (colonies per 100 ml) ...

Fecal coliform
(colonies per 100 ml) ..........

Streptococci
(colonies per 100 ml) ...

Aluminum (Al) ..c.eireeirecnronnnnos
Arsenic (A8) ........... cens
"Boron (B) .......

Copper (Cu) ..c.vvvienrceranenanss

R RN N

Iron (Fe) ceiriieinervonnonsnosnnne
Lead (Pb) «..vvieiiineteceronanss
Lithium (L1) .......... seessesense
Manganese (Mn) ......... Cesaeeeane
Mercury (HE) .......cccvivuiinrnans
Zinc (Z0) cevviinn . Cetisaeans

10

410

10

3.8

10

250

10

10

95
11

336

282

533

10

98

12

340

4.8
1.4

290

537
7.4
21.5

10

14000

10

89

10

23.0

29



TABLE l.--Quality-of-watecr data from wells and springs in the San Antonio arca--Continued

(Results in milligrams per liter cxcept as indicated)

¥ell nunmber

AY-68-29-503

AY-68-29-503

AY-68-29-503

AY-68-29-50]

AY-68-29-503

AY-68-29-503

AY-68-29-503

AY-68-29-503

AY-68-29-503

Date of collection

June 17, 1971

June 17, 1971

June 17, 1971

June 17, 1971

June 17, 1971

June 17, 1971

June 18, 1971

June 18, 1971

June 18, 1971

Depth of well (ft)

349

349

349

349

349

349

349

349

349

Sampled after pumping

40 minutes

70 minutes

120 minutes

240 minutes

480 minutes

720 minutes

960 minutes

1200 minutes

1440 minutes

Discharge (gpm) ........... ‘e
Silica (510;3)

ces e e s

seeseeos s

Calcium (Ca) .....vvnenn.. ceemanan

Magnestun (Mg) ...ccoveviiannnans

Sodium (Na) ......ccveuvecunen

Potassium (K) «.ocvevevcnocnnnans
Bicarbonate (MCO3) .......ccv0nns
Carbonate (CO3) ...c.oviueviannne
Sulfate (804) .v.eiervevirenonans

Chloride (C1) «....uc.unn e

Fluoride (F) ..cveevcrcanrcnanaas
Bromide (Br) ....ccceneeesencenes

Todide (I) ...cuveiriiiiinananans

Hardness as CaCOy ...cvvecnecns

Sodiun adsorption ratio (SAR)

Specific conductance
(micromhos at 25°C)

PH tevevnnnnnnoersonocsanen
Temperature (°C) .....
Dissolved solids (calce) ...

tesesesen

Annonia (NHg) ............. PN

Nitrate (NOg) ....ccvncnannn.
Nitrite (NO:) ceen

Phosphate (POg) ..... cresenraneaes
Detergents (MBAS) ....... veserean
Biochemical oxygen demand (BOD) .

Coliform (colonies per 100 ml)
Fecal coliform

(colonies per 100 ml) c.covenes

Streptococci

(colonies per 100 ml) .......

Aluminum (Al) ....
Arsenic (AS) ...overecaneenaas

esearsesr e

Boron (B) .veverecnaccsnrossocons

Copper (Cu) ....oovevvan-n PPN

fron (F@) «.coveveunn.
Lead (PD) ..iiviviivnrcosennnen
Lithium (Lf) .......c000vuennn
Manganese (Mn) ......
Mercury (Hg) .........
Zinc (Zn) .........

R

seserssr e

R

eesee e

.

10
13

133

4.4
8.0
.1

7.7
23.0

4.2
.00

.00

10

23.0

24

10

4.4
7.8

7.6

10

13

10
13

5.0
7.6

7.7

10

10
12

10

10

4.0
7.2
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TABLE 1.--Quality-of-water data froa wells and springs {n the San Antonio arca--Continued

(Results in milligrams per liter except as indicated)

Well number

AY-68-29-503

AY-68-29-503

AY-68-29-503

AY-68-29-503

AY-68-29-503

AY-58-29-503

AY-68-29-503

AY-68-29-50)

AY-68-29-503

Date of collection

June 18, 1971

June 18, 1971

June 18, 1971

June 19, 1971

June 19, 1971

June 19, 1971

June 20, 1971

Juae 20, 1971

June 20, 1971

Depth of well (ft)

349

349

349

349

349

349

349

349

349

Sampled after pumpling

1680 minutes

1920 minutes

2160 minutce

2400 minutes

2640 minutes

2880 minutcs

10 minutes

40 minutes

70 minuces

Discharge (gpm)
Silica (5102) evvcrvncncrnaonnnns
Calcium (Ca) voevevrervanennsnnnns
Magnesium (Mg) ...ccvvevervnnnnnnn
Sodium (Na) ........... cereenerene
Potassium (K) «cicorvevncnnanannas
Bicarbonate (HCO3) «ecvvenvesnnran
Carbonate (CO5) ..... crsarrerenaan
Sulfate (SO4) +veververeceronnnen
Chloride (C1) ...ceoveuess Cereeees
Fluoride (F) ...... cheane PP e
Bromide (Br) ..coveceenveenconnnns
Todide (I) .c.cveorvorenrerecnnenna
Hardness as CaCOy ... .-u... P
Sodiunm adsorption ratio (SAR) ....

Specific conductance
(micromhos at 25°C) ....evvvvnns

ceseesessesees e

PH .o iiitiiittnearossstosassannns
Temperature (°C) ...ceiverecnonrss
Dissolved solids (calc)
Ammonia (NHg) ..... eeaes emeenas
Nitrate (NOg) .c.ovvevvncronssases
Nitrite (NOg) -cvveenneaennn
Phosphate (POg) ...»..... Cieacaane
Detergents (MBAS) «:ccveeavocsanns
Biochemical oxygen demand (BOD) ..
Coliform (colonies per 100 ml) ...

Fecal coliform
(colonies per 100 nl)

Streptococci
(colonies per 100 m1) ..........

Aluminue (Al) .eveevcecrcnannacaans
Arsenic (AS) .ticveererreannonneans
Boron (B) cooveenonancinn cesereans
Copper (Cu) ....vveeeennn

ereeecssvan

Iron (FE) cuovuiiiioersonssnnssosnas
Lead (Pb) ......c.0000 ceessaseanan
Lithium (L1) ...............
Manganese (Mn) ........
Mercury (HE) .........o0cveeenn ..
Zine (ZR) ... .. i,

10

10

10

10

10

10
13

11

4.8
7.6

7.6

.00

10

10

.00

10



TABLE 1l.~-Quality-of-water data from wells and springs in the San Antonio area--Continued

(Results in milligrams per liter except as indicated)

¥Well number

AY-68-29-503

AY-68-29-503

AY-68-29-503

AY-68-29-503

AY-68-29-702

AY-68-29-702

AY+68-29-702

AY-68-29-805

AY-68-30-102

Date of collection

June 20, 1971

Oct. 14, 1971

Apr. 13, 1972

Apr. 13, 1972

Nov. 3, 1969

Feb. 18, 1971

Jan. 26, 1972

Apr. 29, 1971

Apr. 29, 1971

Depth of well (ft) 349 349 349 349 872 872 872 800 418
Sampled after pumping 120 minutes 30 ni{nutes 10 ainutes 60 ninutes Many hours Many hours Many hours several days Many hours
Discharge (gpm) ..... ferann PPN 10 10 10 10 1500 1500 1500 2700 1000
Silica (S510z) .c.cvvvrrarnrenarens .- .. .e -- 12 12 — -- .-
Calcium (Ca) ..viecervenncnarennne - .- - 97 87 90 .. 80 92
Magnesium (Mg) +covevveveocacecnann -- - -- 11 14 14 - 17 8.0
Sodium (Na) ceveeeecsconeeonnnnnas - -- -- -- 7.1 1/ 9.2 - .. .
Potassium (K) ............ ereeen . -- .- .- - 1.1 .- - = .
Bicarbonate (HCOy) .......... [N -- .- -- 338 300 308 - 274 272
Carbonate (COg) «cccvvercroncnrons .- .- -- 0 0 0 - [ 0
Sulfate (SOg) ..c-cceeccrncannans . 4.6 - - 4.4 22 2 - 30 32
Chloride (Cl) ...civeeecnrvaconnas 7.6 -- - 7.4 12 13 -- 12 10
Fluoride (F) ....... -- .- -~ - .2 .2 - . ..
Bromide (Br) ......-.cc.0e0 ceesee .. -~ - -- .- - -- -- .- .
Iodide (I) tessecesssesrtsrsanne .- .o .- .- -- .- - .- -
Hardness as CaCO3 ...... ceteeaanes -- .- -- 290 270 280 -- 270 260
Sodium adsorption ratio (SAR) .... .- . - . .2 .2 - - .
Specific conductance

(micromhos at 25°C) ....ovvnnene - - 545 543 530 546 538 519 506
PH torveecnneenasasonscearsannnes 7.5 -- - 7.3 7.9 7.4 - 7.5 7.4
Temperature (°C) ...coivevioanaans -- 22.0 23.0 23.0 21.0 - -- . 22.0
Dissolved solids (cale) .......... .- - - .- 310 320 - .. .-
Ammonia (NHg) ..oocecvvvneieenenn. .00 -- -- .00 - .00 - .00 .00
Nitrate (NOy) ..... 4.2 -- -- 4.1 6.2 7.1 - 7.1 5.3
Nitrite (NOg) «voveseocoonnsonnsns .00 -- - .00 -- .00 -- .00 .00
Phosphate (PO4) ..... .00 .- -- .01 .- .03 .- .02 .06
Detergents (MBAS) .ccccvvccvsnnens .00 -- -- .00 - .00 -- .02 .0l
Biochemical oxygen demand (BOD) .. - .e -- .- - .6 - -- --
Coliform (colonies per 100 ml) ... 32 -- 180 70 . 0 0 0 0
Fecal coliform

(colonies per 100 m1) ......0..e 0 .- 0 0 .- 0 0 0 ]
Streptococci

(colonies per 100 ml) .......... 0 - 0 0 .- 0 0 0 0
Aluminum (Al) c.oievevecessenrnnne -—- -- - -- .. .- -- .- --
Arsenic (AS) ... vecesvecnicctonese .00 - .- - .- .00 -- .- ..
Boron (B) ...ccivvecrnoocnannanans .- .- -- - - - -- - .-
Copper (Cu) ......... .003 .- -- -- - .001 -- .004 .002
Iron (F€) c.viiivnsrronsorncnscnns .. . .o -- .- - - .- .-
Lead (Pb) .ot iiecnnssenasansas .000 .- -- .- -- .000 -- .000 .000
Lithium (Li) .........ccovvnne. eee - -- -- .- . .- - -- ..
Manganese (Mn) .......ovevnecncnae .- .- .- -- - .- -- -- .
Mercury (HE) ...........ccvvunn... .0009 .014 -- -- .- <. 0005 -~ -- -
zZine (ZB) cenliiiiiiiieiieian .01 - -- -- -- .01 - .00 .03

1/ Sodium and porassium calculated as sodium (Na).




TABLE 1,«=Quality-of-water data from wells and springs in the San Antonio arca--Continued

(Results in milligrams per liter except as indicated)

Well number

AY-68-30-102

AY-68-30-103

AY-68-35-306

AY-68-16-102

AY-68-36-104

AY-68-36-106

AY-68-36-502

AY-68-37-101

AY-68-37-101

Date of collection

Apr. 6, 1972

Apr. 29, 1971

Apr., 7, 1971

Feb. 18, 1971

Jan. 26, 1972

Nov. 12, 1969

Fob. 18, 1971

June 3, 1971

Jan. 26, 1972

Depth of well (ft) 418 841 335 786 808 400 1224 1005 1005
Sampled after pumping Many hours 30 afnutes Many hours Many hours Many hours 10 Hany hours Many hours Many hours
Discharge (gpm) .....-.... resenean 1000 500 2000 1000 1500 10 2000 5000 3000
Silica (S103) ...vcvercniancsnnnns - 12 12 12 .- 28 13 . -
Calcium (Ca) .......... eessenesna -- 92 75 85 .. 122 67 .- -
Magnesium (Mg) ....cevvevevcnncans .. 14 17 16 .- 6.7 15 .- .-
Sodium (Na) ....cceevennnnannnnans - - - 1/ 8.3 -- 41 1/ 7.2 7.2 -
Potassium (K) c..cvvneiiinennarans - - .. -- -- 1.8 -- 1.4 -
Bicarbonote (HCOg) .cvvuvuinvennens -- 316 254 288 2L 398 250 258 -
Carbonate (CO3) ...:cveescccnnasas - 0 0o 0 - 0 0 0 -
Sulfate (504) .ocvevevnccacnananns - 16 37 a1 - 21 17 33 --
Chloride (C1) ............ creeeana 11 10 11 1% .- 53 12 14 -
Fluoride (F) ...cceereccosscncsanse - .2 .2 .2 - R - - e
Bromide (Br) ....coesecssnncnanans -- . .. .- .o -- .- e -
Iodide (I) ...... seesrecrsenarensan . -- .- .- - - -- - -
Bardness as CaCO3 +ovvecevecananns - 290 260 280 - 330 230 250 -
Sodiun adsorption ratio (SAR) .... - .1 .2 .2 .- 1.0 .2 - -
8pecific conductance

(micromhos at 25°C) ......... aee 516 543 495 542 541 779 453 501 515
PH creinrnenennnns - 7.5 7.7 7.4 -- 7.2 7.5 7.7 --
Temperature (°C) ......... ceransee -- .- 23.0 -- -- -- -- - --
Dissolved solids (cale) ..ocevvene - 307 293 318 e 470 260 - -
Aomonia (NHg) ccoceccencencacacans .- .00 .00 .00 -- - .00 .00 -
Nitrate (NOy) ............ - 4.9 10 9.3 -- .1 5.8 7.1 --
Nitrite (NO3) ..coocecccnvnccnncans - .00 .00 .00 - -- .00 .00 --
Phosphate (POg) c.ccevvrecccnenaann -- .00 .02 .03 - .04 .00 .03 --
Detergents (MBAS) ......... [ .- .00 .01 .00 -- .- .00 .00 .-
Biochemical oxygen demand (BOD) .. - -~ .6 .6 -- .2 .6 - .-
Coliform (colonies per 100 ml) ... 2 0 27 0 1 10 0 [} 0
Fecal coliform

(colonies per 100 ml) .......... 0 0 0 0 0 0 0 0 (1]
Streptococci

{(colonies per 100 ml) .......... 0 0 0 0 0 0 0 0 1]
Aluminum (Al) cccevocccnvvrososnns - . .- - - -- - .01 -
Arsenic (A8) ...cccveecerccnennnns .- .- .00 .00 - .. .00 .00 -
Boron (B) ccovvvvvccncnan - - - -- - -- .. .08 -
Copper (Cu) ......ooccroceccnanenns - .005 .000 .005 -- - .00D .002 -
Iron (FE) c.o.vciereceennnnanncnns - . an .- - -- - .01 -
Lead (Pb) ... iiiivrencnrnnsonanss - .000 .000 .006 e .- .000 .000 .-
Lithtum (Li) .....cvevnncnscanaans - . .- -- . .. - -- e
Manganese (Mn) .......cocvvevenane - - - .- - - - - -
Mercury (HE) ........ccovvevneinnnn -- .- <.0005 <.0005 - - <.0005 <.0005 -
Zinc (ZR) ..l iiiiiiiiiieaaaes - .07 .02 .02 - -- .00 .00 -

1/ Sodium and potassium calculated as sodium (Na).




TABLE 1.--Quality-of-watcr data from wells and springs in the San Antonio area--Continued

(Results in milligrams per liter except as indicated)

Well number AY-68-37-104 AY-68-37-404 DX-68-16 -502 DX-68-22-301 DX-68-22-801 DX-68-23-301 DX-68-23-301 JJ-55-63-701 JJ-55-63-702
Date of collection Nov. 3, 1969 Feb. 18, 1971 Nov. 21, 1968 Moy 19, 1970 May 19, 1970 Feb. 17, 1971 Aug. 12, 1971 Feb. 3, 1970 Feb, 3, 1970
Depth of well (ft) 995 1326 230 375 400 Spring Spring 563 620
Sampled after pumping Many hours Many hours 10 10 15 minutes Continuous flow | Continucus flow 20 minutes 60 minuteo
Discharge (Bpm) .......ccccieinna. 3000 5000 300 15 10 2/ 2000 3/ 200 200 200
Silica (Si02) -cvvvrivervrnnsonsons 12 12 12 12 12 13 .- -- --
Calcium (Ca) .eeovvvuvonssnnanannas 73 67 88 101 93 79 -- -- --
Magnesium (ME) ....vevevrvncenanas 17 15 16 7.6 8.8 16 - - -
Sodiun (Na) ..veveevennsrnonnsanas 6.9 1 7.6 7.6 .9 4.8 1y 8.7 .- -- --
Potassium (K) ....... cecrtnacnannse 1.3 -- .9 1.1 1.0 .- -- -- .-
Bicarbonate (HCO3) ...cccvvevncnen 260 250 310 332 308 284 .- -- -
Carbonate (CO3) «.coceevccnnonnnns 0 0 0 (] 0 0 -- .- --
Sulfate (SO4) .ccvecevcccassoncans 32 16 19 1.2 6.0 24 - - .-
Chloride (C1) .....ccvvervennnnnoss 12 13 13 7.2 9.4 13 .. - --
Fluoride (F) ...cevececrrncsosnnae .2 .1 .1 .0 .0 .2 - .. --
Bromide (Br) ..... seressessanannns .- .a “- .- . .. - .- .-
Todide (I) c.ivvverennerinnnnonnns -- .- - -- . - - - e
Hardness as CaCO3 «.cocecevncvenns 252 230 290 280 270 260 . .- .o
Sodium adsorption ratio (SAR) .... .2 .2 .2 .0 .1 2 - .. .-
Specific conductance

(micromhos at 25°C) ..........t. 497 455 554 540 529 519 s16 385 400
[+ 1.7 1.5 1.4 6.9 6.9 7.2 -- .- ..
Temperature (°C) sevesisecnssanens 23.0 -- -- 22.0 22.0 - 2.0 22.5 22.0
Dissolved solids (calc) .......... 288 260 316 297 206 101 - . -
Ammonia (NHg) «coevecccnvncronsons -- .00 -- .00 .00 .00 -. .00 .00
Nitrate (NO3) ...ecevecvossscaanne 5.3 6.6 6.9 3.4 10 7.1 - 3.6 7.2
Nitrite (NOg) -....cccivinninnennn -- .00 -- .00 .00 .00 .- .00 .00
Phosphate (POg) ccoveveccncvoneans .- .00 - .02 .0l .03 - .04 .01
Detergents (MBAS) ................ - .00 - .- - .00 - - --
Blochemical oxygen demand (BOD) - .6 -- .1 .2 7 - .3 .0
Coliform (colonies per 100 ml) ... -- 0 -- 220 3 14 29 0 0
Fecal colifornm

(colonies per 100 ml) .......... . 0 - 1 0 0 0 0 0
Streptococci

(colonies per 100 m1) .......... -- 0 .. 0 0 0 o 0 0
Aluminum (Al) ....ccvcrreecnnanann .. - - .- .- - - .- ..
Argenic (AS) ...veviiitiiniirennns .. .00 -- - .- .00 - .. .
Boron (B) .....c.ccceseeccnccsnanea -- -- - e - - — e --
Copper (Cu) ....vvvnnnacrnncsnases -- .000 .- .. . .001 - - -
Iron (FE) cocceceiecanearssnnnanne -. -- .00 .- - - - - -
Lead (Pb) cc.cecrencrecvonssscsnnns - .000 .- -- - .000 -- - .e
Lithium (L1) .......cicviviinnnnn. .- . .- .- -- . .- -- --
Manganese (Mn) .........c0i0vunenn - -- -- - .. - - e .-
Mercury (HE) .......ccceennvrnnnes . <, 0005 - - -- <.000% - . --
Zinc (Zn) ..o iiiiiirenn e -- .01 .- .- - .01 - .- -

1/ Sodfum and potassium calculated as sodium (Na).

2/ Sawmple collected at one of many spring discharge poiats.
_3_/ Sampl0 collected at one of many epring diecharge points.

Total flow for Cemal Springs was 246 cfs (cubic feot por oecond),
Total flow for Comal Springs was 187 cfe (cubic faot por second).
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TABLE 1.--Quality-of-water data from wells and springs im the San Antonio arca--Continued

(Results in milligrams per liter except as indicated)

Well number JJ-55-63-703 JJ-55-63-802 JJ-70-06-302 JJ-70-06-502 LR-68-16-603 LR-68-16-603 TD-68-33-301 TD=68-33-301 TD-68-34-401
Date of collection Feb. 3, 1970 Feb. 3, 1970 Feb. 3, 1970 Feb. 3, 1970 Aug. 29, 1969 May 19, 1970 May 13, 1970 Apr. 11, 1972 Apr, 11, 1972
Depth of well (ft) 146 270 400 326 230 230 805 805 705
Sampled after pumping 60 minutes 20 minutes 40 minutes 30 minutes 10 minutes 10 winutes Many hours Many hours 3.5 hours
Discharge (EPm) -.ccoeevrvencnnnee 3 S 10 2 20 20 750 1100 1700
Silica (8i03) ......... -- 28 -- -- 11 -- 12 -e 16
Calcium (Ca) .ovviverecerrranonnns 68 100 74 60 88 - 68 68 66
Magnesium (Mg) ....... cesieenvanea 4.4 11 18 7.6 16 -- 18 18 18
Sodium (NA) «vvecuvnnnaeceeerocnns 9.4 19 5.1 2.6 1/ 9.9 - 6.0 .- 1/ 7.4
Potassium (K) ceevvervsnrnnernases .8 3.4 3.6 1.8 -- - 1.4 e -
Bicarbonate (HCO3) .cvocsvveesesces 212 228 204 192 312 - 230 230 224
Carbonate (CO3) ..... esereaeanen 0 0 0 0 0 .- 0 0 [(]
Sulfate (804) -cccevencnnans ceeses 7.6 20 13 9.2 21 -- 50 49 50
Chloride (C1) ..... Cesserseessunaa 18 46 62 14 16 .- 11 12 12
Fluoride (F) ....... estecatsssaana - .0 -- - .3 -- .2 - .2
Bromide (Br) ....cieevevecsnonoass - -- . .- - - - - -
Todide (I) .oivervinennsennnnnoans - - .. - - - - - -—
Hardness as CaCO4y ...... seareannse 190 290 260 180 290 -- 240 240 240
Sodium adsorption ratio (SAR) .... - .- -- - 3 - .2 - .2
Specific conductance

(micromhos at 25°C) ...eeveeeens 401 671 681 385 567 599 484 486 483
PH tiiiiiiineniacoatoaannnsnsannas 7.4 7.5 7.9 7.7 7.2 7.3 7.1 7.4 7.4
Temperature (°C) ....cieveesencres 17.0 23.0 -- 14.0 23.0 .- 21.5 22.0 22.0
Dissolved solids (calc) ...ccoeunn. -- 347 . - 322 - 282 - 282
Ammonia (NH ) .eovevvecnronerannne .00 .00 .00 .00 .- .00 .00 ,00 .00
Nitrate (NOg) .ccecevecrvrvnensanas 2.8 7.3 7.6 2.8 7.3 8.3 2.3 2.4 2.0
Nitrite (NOg) ....... .00 .00 .05 .00 - .00 .00 .00 .00
Phosphate (POg) +.ovnvnn.. .02 .00 .00 .01 - .01 .00 .00 .00
Detergents (MBAS) ...ccvscveanaans .- - .- - -- - -- .00 .00
Biochemical oxygen demand (BOD) .. .1 .1 .1 .0 -- .1 .2 - -
Coliform (colonies per 100 ml) ... a8 180 32 96 - 60 0 0 1
Fecal coliform

(colonies per 100 ml) .......c0. 0 1 1 0 .- 8 .- 0 0
Streptococci

(colonies per 100 ml) .......... 12 10 11 52 -- a1 0 0 0
Aluminum (Al) ...vcevansrionnnanna -- -- .- .- -- .- -- - .-
Arsenic (A8) ...ceevvenccionananns -- -- - - -- -- -- . ae
Boron (B) ....cvuvnn feeseatsecnans .- - - - .- .- -- - -
Copper (Cu) ....cevmvecnnceenanens -- - - . .- -- - - -
Iron (Fe) ccciveccconcensnssonnnns - - - - .00 -- -- . --

Lead (PD) +ovivvevencensonsensnanen
Lithium (Li) ..........
Manganese (Mn) .......cvvvvvnvanne
Mercury (HE) .......covvvvvevennns
Zinc (Z0) ceiiiiiniinannnn, e .

P R

1/ Sodium and potassium calculated as sodium (Na).
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TABLE 1,--Qualicy-of-water data from wells and springs in the San Antonio arca--Continucd

(Results in milligrams per liter except as indicated)

Well number TD-68-41-303 TD-69-39-502 YP-69-36-701 YP-69-41-505 YP-69-43-102 YP-69-43-102 YP-69- 50-203
Date of collection Apr. 11, 1972 May 13, 1970 May 13, 1970 May 13, 1970 July 23, 1968 May 13, 1970 Mar. 23, 1970
Depth of well (ft) 717 530 500 260 685 685 525
Sampled after pumping - 60 minutes 120 minutes Many hours 10 minuteo Many hours Several hours
Discharge (Bpm) ...ccvcc-ne. 350 800 500 1500 1600 1600 1400
Silica (8i03) ....ceevveervnanncns 17 11 12 11 10 12 13
Calcium (Ca) ......c..... 69 80 60 62 68 69 86
Mognesium (Mg) ....c.cevnnnnnn 14 10 15 11 14 13 9.7
Sodium (Na) .....c.coveecvnvenarss y 8.7 11 8.3 8.5 5.7 5.2 10
Potassium (K) coecveencovaacananas .. 1.1 1.0 1.1 .9 1.0 1.1
Bicarbonate (HCO3) ....c.ccoccoaene 252 252 232 214 243 264 264
Carbonate (CO3) ...cvvevsnsncnasen 0 0 0 0 0 0 [}
Sulfate (S0¢) ......c.... cesereces 15 20 14 15 12 12 13
Chloride (Cl) .....cceeeennnnass 14 20 13 15 13 12 29
Fluoride (F) .....ccocetcenessanens 2 .1 .1 .1 .1 .0 .1
Bromide (Br) .ciciecvocvvassasanas -- -- .- .- - - o
Todide (I) c.vveecearvocvscnnnssns -- -- .- - .. . ..
Hardness as CaCOg ...vc--- vessenen 230 240 210 200 230 230 250
Sodium adsorption ratio (SAR) .... .2 .3 .2 .3 2 2 .3
Specific conductance

(micromhos at 25°C) ...cevvvanens 472 503 439 421 440 451 538
PH ciiterevsccasvonsscassnconcanns 1.4 7.1 7.2 7.1 1.4 6.9 7.1
Temperature (°C) ....ocevvuecicenns 24.0 21.5 . 21.0 23.0 22.0 23.0
pissolved solids (calc) .......... 270 288 247 238 250 255 300
Ammonia (NHg) ..cicvcenvocecacones .10 .00 .00 .00 aa .00 .00
Nitrate (NOy) ..cvveeecrcnnnacennn 8.1 11 9.4 9.2 7.7 11 8.0
Nitrite (NOg) «oueeececnnrannnannns .00 .00 .00 .00 .- .00 .00
Phosphate (POg) ....-... .01 .00 .00 .00 - .01 .02
Detergents (MBAS) ...ccccvvvaveene .00 - - .- .. e .
Bitochenical oxygen demand (BOD) .. - .2 .1 .1 -- .0 .0
Coliform (colonies per 100 ml) ... 0 3% 8 11 . 48 [}
Fecal colifornm

(colonies per 100 ml) .......... 0 - -- - .- . 0
Streptococci

(colonies per 100 @l) ...coevene 0 0 0 0 0 0
Alupninun (Al) ...cececrvecccncnn .o o .- .- .- -- e .00
Arsenic (AS) ....cccvcrecercnncans - -- -a .- .- - .00
Boron (B) .cccivicvsncsoanncvncnes - -- -- - -- .. -
Copper (Cu) ...coevvecsccnnarancas - -- .o e .. - .010
Iron (Fe) cvveveceirosvocnnanen - -- .- -- - .- .00
Lend (Pb) ccvvvrveeroacvovocsnscas - -- ~e -- -- .- .000
Lithium (Id) .. ..veveeencnnaans cee .o -e - - - .. .00
Manganese (Mn) .........ocveenien. - -- -- .- -- -- .00
Mercury (HB) ......ccoviierennanns - -- - -- .- . --
ZA0E (ZN) ceviiiiiiaiiainenananne - -- - -- -- - .01

1/ Sodium 8nd potageium calculated as sodium (Na).
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TABLE 2.--Quality-of-water data from sites other than wells and opringe in the San Antonio arca

(Results in milligrams per liter except as indicated)

Site 3 Site 3 Site 4 Site 4 Site 5 Site 5 Site 6 Site 6 Site 7
Frio R. at Hwy. | Prio R. at Buwy. | Frio R. at Hwy. | Frio R. at Hwy. | Frio R. at Frio R. at 08195000 08195000 Rueces R. at
1120, 1 mile 1120, 1 mile 1050, above 1050, above Mager's crossing] Mager's crossing|Prio R. at Concan[Frio R. at Concan| county road
below Leaky. below Leaky. Garner Park. Garnor Park. below Garner below Garner crossing, 5.0
Park. Park. miles north of
Vance.
Date of collection Feb, 4, 1970 June 2, 1971 Feb. 4, 1970 June 2, 1971 Feb., 4, 1970 June 2, 1971 Feb. 4, 1970 June 2, 1971 Feb. 2, 1970
Discharge (Cf8) ...viveeeccrnnaase 1/ 60 29 1/ 60 3 1y 0 32 101 35 1/ 1s
Silicn (S103) ..cevernncnrnnaranas -- - -- . -- -- - . .-
Calcium (€Ca) ...c.caencnnanacncens -- .- -- - -- . - .- -
Magnesium (Mg) ..cvccevceeranaanens -- .- .. - .. - -- .- o
Sodium (Na) ..ieeecesenssorennenes .- - -- .- .. - - -- --
Potassiun (K) ......cvcicvncencnes . - .- - . - -- .- .-
Bicarbonate (HCOg) ....0vvvvcncnss -- -- - - -- -- . - -
Carbonate (CO3) ..civciviivecnnnnss -- -- - - . - -- -- .-
Sulfate (SOg) .c.v.veerosencnannse -- -- . -- - -- - .- .-
Chloride (Cl) ...cccvvevcecccnnans .- - .- -- - .- - .- --
Fluoride (F) .....c.ccevevecarocncns -- -- - -- -- . . . -
Bromide (Br) ......ccceevecncnncna -- - - - .- .- - .- .-
Todide (I) cceeivieennccncnnnnocns -- -- .- -- -- .- . .- --
Hardness as CaCO3 ...:ccceeveocsnn -- -- .- .- -- .- .- .. --
Sodium adsorption ratio (SAR) .... -- -- -- .. - .o .- - .-
Specific conductance
(micromhos at 25°C) ...iveevenns 446 435 (Y] 437 4s7 405 439 388 406
[) ; SR T -- 7.7 -- 7.7 -- 7.7 - 7.7 --
Temperature (°C) ..ceveecerenvones 13.0 25.5 13.0 21.0 1.0 26.0 11.0 28.0 14.5
Dissolved solids (cale) ....cvanne . -- -n .- .e - -- - .-
Ammonin (NHg) covveivvenriveenasas .00 .00 .05 .00 14 .00 .00 .00 .00
Nitrate (NOg) .....ccovvvieonvenes 8.9 3.1 9.3 3.5 9.3 3.1 11 2.2 8.4
Nitrite (NOg) ccceevvncvoscncanncns .00 .00 .00 .00 .00 .00 .00 .00 .00
Phosphate (POg) ..veovvcersscccannne .00 .00 .00 .00 00 .09 .00 .00 .00
Detergents (MBAS) ...covvveveccens - .07 -- .00 - .00 -- .00 .
Biochemical oxygen demand (BOD) .. .1 4 .1 1.2 .2 1.1 .2 4 .0
Dissolved oxygen (DO) .....o00vees -- 9.4 9.2 9.2 -- 8.4 -- 9.0 .-
Coliform (colonies per 100 ml) ... 32 5200 24 470 48 20000 44 1400 120
Fecal coliform
(colonies per 100 ml) .......... 8 4 (] 8 10 42 2 4 1
Streptococci
(colonies per 100 ml) ...... cane 48 160 42 44 48 100 3% 50 a8
Aluminum (Al) .civcevvcnrovvovnnes -- .- .o - - - . e .-
Arsonic (AS) ..ieecccoerrarsencace -- - - - - . .- I .- --
Boron (B) .ccccerievervssrscsacnans .- -- -- -- .. - - .. .
Copper (Cu) .....vccevevivnncnnces -- -- - - .- - -- - .
Iron (Fe) ccvvinreveovacsssvacnana - -- - - - .- - -- .
Lead (Pb) «.c.ivivvnrrneesconnnnane .- -- .- - - . -- - -
Lithium (Li) .......ovnnnvennennns . -- - .- - -- .- .- --
Manganese (Mn) .............cc-c.. -- -- .- -- - e - -- --
Mercury (HE) ...........cciiunuuns - - - - - .- .- .- -
Zine (20) ceviiiiiiiiiiiiiieanans . - - .. - .- - - -
1/ Bstimatad,




TABLE 2.--Quality-of-water data from sites other than wells and springs in the San Antonio arca--Continued

(Results in milligrams per liter except as indicated)

Site 8 8ite 9 Site 10 Site 10 Site 11 Site 12 Site 12 Site 13 Site 14
Pulliam Creck at |Nucces R. at Hwy. 08190000 08190000 08196000 08198000 08198000 08201500 08200000
county road 55, 3.5 oiles Nuecces R. at Nueces R, at Dry Frio R. near| Sabinal R. near | Sabinal R. near |Seco Creek at Hondo Creek near
crossing, 4.0 south of Camp Laguna. Laguna. Reagan Wells. Sabinal, Sabinal, Miller Ranch, Tarpley.
miles northwest |Wood. near Utopia.
of Barksdalc.
Date of collection Feb. 2, 1970 Feb, 2, 1970 Feb. 2, 1970 Aug. 26, 1971 Feb, 4, 1970 Feb, 4, 1970 Aug, 27, 1971 Mar. 23, 1970 Feb. 5, 1970
Discharge (CfS) ...veeveseoevansns 1/ 10 1/ 30 143 599 22 47 200 18 17
Silica (S103) ...ccrvvvvnssannnnne -- -- -- .- -- - .- P -
Calcium (CQ) .ovcevcaccccccccsnnsns -- - b1:] .o 65 65 .- 64 72
Magnesium (Mg) «...ccccievennanane .- -- 14 -- 13 14 -- 12 11
Sodiun (No) c.evvevrevnnneccvonnns -- -- 9.1 - 8.9 7.4 -- 6.9 8.8
Potassium (K) c.ccveeicennenannnnes -- -- .9 -- .6 1.0 -- 1.0 .8
Bicarbonate (HCOg) ..-..ccccevve.ss -- -- 216 246 224 216 254 198 218
Carbonate (CO3) .c.vvvvececncnnnes -- .- 0 1] 0 0 0 0 0
Sulfate (SO4) «..c.vevvcncanarones -- -- 15 15 20 32 24 39 40
Chloride (Cl) ..c.covvesancssnenes .- -- 16 17 15 14 16 13 13
Fluoride (FP) ........ sessseransnes -- .- .o .- -- . e 2 .
Bromide (Br) ..c.occeeececcacnananes -- -- -- -- -- -- -- - o
Todide (I) ccvevecvennvanansansnns -- -- -- . . -- . - -
Hardness as CaCOg .....ccccveeenen - - 200 240 220 220 250 210 220
Sodiun adsorption ratio (SAR) .... -- .- .- .- .- a - .2 -
Specific conductance
(micromhos at 25°C) ........cvee 416 399 415 468 438 468 497 429 467
PH toicecereereessnsarnscnaaananeses - -- 1.5 8.0 8.0 7.7 7.7 7.5 7.7
Temperature (°C) crevvenncanananns 14.5 13.0 14.0 20.5 13,0 11.5 -- 20.5 10.0
Dissolved 801ids (c21lC) cccocvenes -- - .- .- -- -- -- 250 --
Aoponia (NHg) -..cncceneann cesesan .00 .19 .00 .- .00 .00 - .- .03
Nitrate (NOy) cccceecvnanncncnacnn 14 11 10 .- 13 8.9 .- 6.6 8.0
Nitrite (NOg) ....ceocvovves .00 .03 .00 -- .00 ,00 - .00 .00
Phosphate (POg) cccccesaccasssnans .03 .06 .00 . .00 .03 - .06 .00
Detergents (MBAS) ..ccccveecncnsne - - .- . -- -- - - -
Biochemical oxygen demand (BOD) .. .1 N .1 .- .1 .2 .. .2 1
Dissolved oxygen (DO) ............ -- -- -- -- .- . .- - -
Coliformn (colonies per 100 ml) ... 92 1500 28 -- 32 . 40 -- 440 110
Fecal colifornm
(colonies per 100 nl) ...ccvenen 32 20 0 -- 0 0 -- 6 12
Streptococci
(colonies per 100 ml) ...cvevens 33 160 0 - 14 26 -- 10 130
Aluminum (Al) ..cvcevecne vresaneas -a .- - .. - .- - - _—

Arsenic (As)
Boron (B) ceeevecveevecacssasansas
Copper (Cu) .....cccosesvecncncnns
Iron (F@) cevviiavvnoncccosncnnnas
Lead (Pb) ... iiiiirrncnccnnncons
Lithium (L1) ,......
Manganese (Mn) ........covcvcevone
Mercury (HR) .........ccovevcnvene
Zine (Z0) eeiiiiiiiiinnreanniaees

sraasassvesrr L e T e

1/ Estimated.
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TABLE 2.--Quality-of-water data from sitcs other than wells and opringe in the San Antonio area--Continued

(Results in milligrams per liter except as indicated)

Site 14 Site 15 Site 16 Site 17 Site 17 Site 18 Site 19 Site 20 Site 21
08200000 Middle Verde Verde Creek at 08179000 08179000 Medina Lake at Mcdina Lake at Medina Lake at Medina Lake at
Hondo Creck ncar | Creck at Hwy. Hwy. 689, 4.6 Medina R. ncar Medina R, ncar mouth of Plum Plum Creek Cove. | Hamilton Cove. Angel Cove.
Tarpley. 689, 16.6 miles | miles north of Pipe Creek. Pipe Creck. Creck, and
north of Hondo. | Hondo. Hamilton Coves.
Date of collection Aug. 27, 1971 Mar. 23, 1970 Aug. 27, 1971 Apr. 28, 1971 Aug. 30, 1971 Apr. 28, 1971 Apr. 28, 1971 Apr. 28, 1971 Apr. 28, 1971
pischarge (CfS8) .....eevevvensnnns 36 1/ 20 1/ 50 20 446 .. . - --
Silica (S103) ..oooonnnnn - 8.6 -- 10 -- -- -- -- -
Caleiun (Ca) .....cecennee -- 68 .o 85 .- 56 -- -- .-
Magnesium (Mg) ....ceveecccrancnns - 14 e 23 - 19 . . -
Sodium (Na) ccoiieccceecansonnnnee - 8.0 -- 11 -- -- - .- -
Potassium (K) ............ PP -- .8 .- - -- .o - - -
Bicarbonate (HCOg) .c.cvvvvecevens 84 228 172 228 238 176 -- .- -
Carbonate (CO3) «cccvveicincnnnnnns 0 0 0 0 0 0 -- - .
Sulfnte (S0¢) -vvcevvrcnnnnacnnnes 27 3% 25 120 62 67 - -- .-
Chloride (Cl) .....covscvonnvosace 18 15 20 15 17 15 -- -- --
Fluortide (F) .......... cereasanane -- .2 -- .3 -- -- s .- --
Bronide (Br) ..... weraees eeserens .- .- .o -e - .. -- - -
Jodide (I) .ciecerancenonccnranons .- . - .- .- .- .- - ..
Hardness ag CaCOj ..-cctvrrevennne 210 230 190 310 280 220 .- .- -
Sodium adsorption ratio (SAR) .... - .2 -- .3 - - . - ..
Specitic conductance
(micromhos at 25°C) «.cvvvvenens 419 469 389 596 543 447 446 445 445
PH ¢ tiiienirerianonscensssnnsanens 1.7 7.6 7.6 7.7 7.6 1.7 -- -- --
Temperature (°C) ....cccevinenccan 22.0 16.0 22.0 21.0 .o .. -- .- 23,0
Dissolved solids (cale) ........c.. -- 265 .. 373 .- .e - -- -
Ammonia (NHg) covcococcnconncnnnes -- .00 .- .00 -- .00 .00 .00 .00
Nitrate (NOg) ...cceveciacennnases - 4.4 .- 1.3 -- .0 4 4 R
Nitrite (NO3) .ccveesccocacnarenas -- .00 -- .00 .- .00 .00 .00 .00
Phosphate (POg) .-..ccivveavanenn. -- .00 -- .06 .- .00 .00 .00 .00
Detergonts (MBAS) ...ccevecccennne -- -- -- .07 .- .0l .00 .02 .10
Biochemical oxygen demand (BOD) .. .- .2 -- 1.6 .- .- - - -
Dissolved oxygen (DO) ...ccovvenns .- .- .- - -- - -- -- .
Coliform (colonies per 100 ml) ... -- 900 - 31000 -- 65 660 270 420
Fecal coliform
(colonies per 100 m1) .......... -- 13 -- 130 -- 0 1 1 0
Streptococci
(colonies per 100 ml) ....c0000n .- 39 -- 310 -- 0 3 1 0
Aluminum (Al) ....covvescsnvsranece .- .- - .. .e .- - - --
Arsenic (AB) .....covscavsensannns .. - -- .00 -- .- - .. --
Boron (B) ....cecvnvenane .. . - - - - - - .
Copper (Cu) .....civeevnceoncncnns .- - - .002 - .- - .- -
Iron (F@) «.uineinnrcereaanncnanas - . - - -. . - - -
Lead (PD) «c.vii i vvumnicannnnannes - -- .. .000 - .- - - --
Lithiua (L1) ... .. .....ccevuvnnn. -- -- . - .- - -- -- -
Manganese (Mn) ..........ccc00000n - - . - .- . - - --
Mercury (HE) ... ........cevvnnnn.. - - - <.0005 -- - - .- .
Zine €(Z0) et iiiiiiiiieaeaee, . -- - .02 - - -- - .-
1/ Estimated,




TABLE 2.--Quality-of-water data from gsites other than wells and springs in the San Antodio arca--Contlinued

(Results in milligrams per liter except as indicated)

Site 22 Site 23 Site 24 Eite 25 Site 26 Site 27 Site 27 Site 28 Site 29
Medina Lake at Medina Lake at Medina Lake at Medina R. at 08180500 San Geronimo San Geronimo Helotes Creek at| Lee Creek 0.2
north side of south side of Dam, county road Medina R, near Creek 5.6 miles | Creek 5.6 miles | county road mile upstream
Red Cove. Red Cove. crossing, 0.8 Riomedina. south southwest | south southwest | crossing, 3.4 from mouth.
miles south of of San Geronimo, | of San Geronimo.| miles upstream
Medina Daa. . from Hwy, 16,
Date of collection Apr, 28, 1971 Apr. 28, 1971 Apr. 28, 1971 Feb. 2, 1970 Mar. 23, 1970 Mar, 24, 1970 Aug. 30, 1971 Jan. 29, 1970 Jan., 29, 1970
Discharge (Cf8) ...cviveeranocncns - -- -- -- 46 1/ 4 6.2 1/ 0.2 1/ 0.8
Silica (S103) ciiv.viivcsnsnananas -- - . - 7.4 6.5 - - -
Calcium (€C2) +ovvevvnenvnscnaranes -- .. - 60 64 62 - - -
Magnesium (ME) ccceveeercccnrnnensns - - - 16 15 16 -- -- -
Sodium (Na) .eveivcnnccnnnnrnnanas - -- - 10 7.3 7.8 - - -
Potassium (K) veivvvevrosesrennnos - .- -- 1.9 1.9 1.1 -- -- -
Bicarbonate (HCOg) ....cocuvvenasas - -- -- 192 205 220 184 - --
Carbonate (COg) .v.vcvcnninvananae - -- - 0 0 0 0 .- --
Sulfate (SO04) +vvvvvveccreanaranns -- -- -- 58 51 34 33 -- --
Chloride (Cl) +suveceocrnnnennscnas -- - - 14 14 14 15 - -
Fluoride (F) (eoieererrsrnstocanes -- - - - .2 .1 .- - -
Bromide (Br) teeveeeeereencnonennn .- - - . - - - . -
Todide (X) ... veecennnennnnnnnonsss - .. - - - .- -- -- .-
Hardness as CaCOg «ccccvvnvcnacans - -- -- 220 220 220 200 .- .
Sodium adsorption ratic (SAR) .... -- .w -- - .2 .2 - -- --
Specific conductance )
(nicromhos at 25°C) .c.cveeevesne 443 445 444 449 450 443 396 529 444
PH teieitnseecstocnsasasassasncans - -- -- 7.8 7.7 7.6 7.7 7.6 7.7
Temperature (f’C) 25.0 -- - 14.0 16.0 16.5 - 16.0 14.0
Dissolved solids (calc) ..vevvvnes -- -- - - 264 253 .- -- -
Ammonia (NHg) ceevvcnnienensnanens .00 .00 .00 .00 .00 .00 -- .03 .04
Nitrate (NO3) ...vvvecrnoncnnenenes .0 .0 N 3.1 1.8 3.1 -- R .0
Nitrite (NO3) .......... teasecuona .00 .00 .00 .00 .00 .00 -- .00 .00
Phosphate (POg) +eevrenrrreronaens .00 .00 .00 .00 .09 .09 -- .61 .15
Detergents (MBAS) ......ccevnenuns .01 .06 .05 - - - - . -
Biochemical oxygen demand (BOD) .. -- .. -- .0 4 .S .- .3 .1
Dissolved oxygen (DO) ...ccoveenes -- -- -- -- - .- -- 8.9 7.7
Coliform (colonies per 100 ml) ... 240 200 55 2100 7100 760 -- 1600 1200
Fecal coliform
{colonies per 100 ml) ..cvcvusen 17 4 1 4 21 25 -- 11 13
Streptococci
(colonies per 100 ml) ......0... 28 4 /] 150 59 57 - 51 48
Alunminum (Al) .o.ivcaarencenananans -- .. .- .- .- .00 - -- -
Arsentc (48) ......cvvevvrvurannss -- -- - -- - .00 - .- --
Boron (B) ......eccuansenesonaraas .. .- - .e o -- - - -
Copper (Cu) ....c.coceveevnencnces - -- - - - 000 - -- -
Iron (F@) ...uiiniiiinerancnnnanns -- .- -- - - .00 - - --
Lead (PB) . .uiiiuivnnnnnsseneranns - -- . -- .- .000 - .- --
Lithdum (L) .., . .iveenvnennnnnns -- -- -- -- - .00 -- -- --
Manganese (Mn) .........e.0vnvnuns -- .- -- - - .00 -- -- --
Mercury (Bg) .. .. .........cccu.... -- -- -- - - -- .- - -
Zinc (Zn) ...... ... ... -- - .- .- . .01 -- - -

1/ Botimated,
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TABLE 2,--Quality-of-watcr data from sites other than welle and springo in the San Antonio arca--Continucd

(Rosults in milligrams per liter excopt as indicated)

Site 30 Site 31 Site 32 Site 32 Site 13 Site 34 Site Site Site
Helotes Creck at | Chimenea Creck Helotes Creck at | Helotes Creek at | Guadalupe R, at 08171000
county road 100 feet county road county road second crossing, | Blanco R. at
crosafing, 2.2 upstrean from croasing, 0.5 crossing, 0.5 2.0 mlles down- | Wimberley.

niles upstrean
from Hwy. 16,

oouth.

miles upstreom
from Hwy. 16,

wiles upstrean
from Hwy, 16.

stream from
Deep Creck.

Date of collection

Jan, 29, 1970

Jan. 29, 1970

Sept. 15, 1969

Jan. 29, 1970

Mar. 24, 1970

Mar. 24, 1970

pischarge (cf8) ...icvvveevasavans
Silich (8103) vievvvveiorennnsonne
Calcium (Ca) civeiveenrecesonnenns
Mognesium (ME) ....cciiviainnnanen
Sodium (Na) cvveerenrnroonnonvanes
Potassium (K) .c.cvevninivennnnonnas
Bicarbonate (HCOg) ...............
Carbonate (CO3) cevcevvnscacsoancas
Sulfate (SO¢) - vcovivuiinarannnns
Chlortde (C1) c.vvvereerroanonnnns
Fluoride (F) ........ Ciereieaseans
Bromide (Br) .....c.oc... siesieane
Todide (I) ...iciteccercsnnonnnane
Hardness as CaCOj3 ..cocvsnnsnncnns
Sodium adsorption ratio (SAR) ....

Specific conductance
(micromhos at 25°C) .....cvvnves

4] | P R K R I I
Temperature (°C) ...eveeeaceroanas
Dissolved solids (cale) ..........
Ammonia (NHg) .....ccvcecnnsnncnee
Nitrate (NOy) ............. cecenas
Nitrite (NOg) ..ccovevnccnnenecnes
Phosphate (POg) ...ccvvucencnnsnas
Detergents (MBAS) ...cicesvevessas
Biochemical oxygen demand (BOD) ..
Dissolved oxygen (DO) .......o000:
Coliform (colonies per 100 ml) ...

Fecal coliform
(colonies per 100 ml) ..........

Streptococci
(colontes per 100 ml) ..........
Aluminum (A1) .......... cesarasees

Arsenic (AB8) .....ccivevecnnnaneas
Boron (B) «ccocvecvecncecccscasnns
Copper (CU) .....ccveveenssnenncans
tron (Fe) ...
Lead (Pb) «.c.iivvvecnanns ceeaseas
Lithium (B1) ... . .ciiennnnnanenn
Manganese (Mn) ., ........cc0venenn
Mercury (HE) ........ Ceiereaiarene
Zinc (Zn) «.v.........

s seevrasreaccsacsrose

1/ Estimated.

1/ 1.7

521

13.5

8.4
2800

170

1/ 0.4

489

12.0

1 0.3
13

63
16
8.4

220

441
7.8
27.0

1/ 0.4
3.4
68
16
13
1.1
260

4200
40

170

8.3
52
16

8.6

401
7.9
15.0
228
.00
1.8

1700

322
6.8
71
14
7.2
1.0
264

19.0

.10
.00

.000
.00
.000
.00
.00

.02
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August 28,1968
July 29, 1969

February 4, 1970
June 2,1971

AICULE 6. = Coliform AenssFy ond SErear s of He ,:,,.'o o
_ /

Fhrorm L eokey 7o Corcan

Site 2 Site 3 Site 4 Site 5 Site 6
, Coliform  Discharge Coliform Discharge cé‘liform Discharge Coliform  Discharge Coliform  Discharge

|{per 100ml) (cfs) (per 100ml)  (cfs) (pel' 100ml)  (cfs) (per 100ml)  (cfs) (per I0OmI)  (cfs)
9700 18.2 9200 48.2 13600 64.8 I700 . 605 6600 72.5
*2200 578 5000 a2 0 23 12000 2I.1 8200 17.6

—_ — 32 60 24 60 48 70 44 o]}

— —_— 5200 29 470 34 20000 32 1400 35

Frio River '
Garner Park Concan
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