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CHEMICAL AND BACTERIOLOIJICAL QUALITY OF WATER 

AT SELECTED SITES IN THE SAN ANTONIO ARFA, 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/1 (milligrams per 

liter); the chloride and sulfate concentrations ranged from 6.5 to 62 

mg/1 and from 0.0 to 65 mg/1, respectively. The nitrate and phosphate 

contents of the ground water ranged from 0.0 to 15 mg/1 and from 0.00 

to 0. 37 mg/1. 
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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 presence of fecal coliforms and fecal 

streptococci 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. Prllution 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. 
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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 

present at each of the site~ 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 data 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. 
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I. 

a 

Location of the San Antonio Area and 

Description of the Edwards Aquifer System 

The San Antonio area, 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 

(1972, 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 outcrop area and by direct infiltration of precipitation on 

the outcrop." 
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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 sampling 

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 

enter1ng 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 environmental 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 is 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 abun~ant 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. 
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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-made 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 deter-minations 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 many of the sites 

were analyzed for principal inorganic parameters. 

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). 
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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 0.4~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 l°C until analysis was begun. 
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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 1-degree quadrangle is given a number consisting of two digits. 

These are the first two digits in the well number. Each 1-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-l/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 01. These are the last two 

digits of the well number. 

Only the last three digits of the well number are shown a~ 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, Carnal; JJ, Edwards; LR, 

Hays; TD, Medina; and YP, Uvalde. 



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/1 (milligrams per liter) in a sample collected 

from well JJ-70-06-502 on Feb. 3, 1970, to 470 mg/1 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/1. Samples from only four wells contained more than 

350 mg/1 dissolved solids. 
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The chloride and sulfate concentrations in most samples of ground 

water from the area were low. The chloride concentration ranged from 

6.5 mg/l 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 mgjl. Samples from only seven wells contained more 

than 20 mg/l chloride. 

The sulfate concentration ranged from 0.0 mg/1 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/1. Samples from 

only 13 wells contained more than 30 mg/1 sulfate. 

The concentration of nitrate in samples of ground water from the 

Edwards aquifer ranged from 0.0 to 15 mg/1; samples from only nine 

wells contained more than 10 mg/1. 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 mgjl, and the nitrate content of samples from well AY-68-27-509 

ranged from 4.9 to 12 mg/1. The nitrate content of water from four 

other wells varied by as much as 2 mg/1. 
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The phosphate content of ground water in the areais much 

less than the nitrate content. The maximum phosphate concentration 

measured was 0.37 mg/1 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/1 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/1, and the phosphate content of 

samples from well AY-68-27-509 ranged from 0.00 to 0. 21 mg/1. 

Water from most of the wells and springs contained no measurable 

MBAS; the maximum concentration measured was 0.16 mg/1 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/1; 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/1 in a sample from well AY-68-29-809 on Oct. 31, 

1968; most other samples contained less than 0.5 mg/1. 
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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 

Aluminum 

Arsenic 

Boron 

Copper 

Iodide 

Iron 

Lead 

Lithium 

Manganese 

Mercury 

Nickel 

Strontium 

Zinc 

Range (mg/1) 

0.00 - 0.10 

.00 

• 03 • 15 

.000 .40 

.01 .16 

.00 - 2. 9 

.000 .010 

.oo .01 

• 00 • 81 

<.0005 -

.000 

.10 

.00 

.014 

.020 

.59 

.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. 
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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 
aquifer where well 
or spring is 
located 

Recharge 

Artesian 

a Includes 2 springs 

Type of 
bacteria 

Total 
coli forms 

Fecal 
coliforms 

Fecal 
streptococci 

Total 
coli forms 

Fecal 
coliforms 

Fecal 
streptococci 

No. of wells 
and springs in 
which at least 
one sample was 

positive 

a30 

9 

12 

29 

5 

8 

16 

No. of wells 
in which all 
samples were Total 

negative 

10 a40 

25 34 

24 36 

20 49 

30 35 

29 37 



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 0 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 0 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 absence 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. 4, 

1971, after about a 5-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 significant 

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 intensive rainfall. At least one sample from each 

of nine wells in the recharge zone contained fecal coliforms. 
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The density of fecal streptococci in samples collected from 36 

wells in the recharge zone ranged from 0 in many samples to 820 colonies 

per 100 ml in a sample from well AY-68-27-603 on Aug. 4, 1971. At least 

one sample from each of 12 wells in the recharge zone contained fecal 

streptococci. 

The density of fecal coliforms in samples from 35 wells in the 

artesian zone ranged from 0 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 0 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 densityofboth 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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I 

The presence of fecal coliforms and fecal streptococci, 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 

mantle 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. 
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Surface Water 

Surface-water sampling sites are locatedinthe 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 streptococci 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 drainage 

area of this reach of the Frio River is small, Garner Park, loc~ted 

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. 
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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 a 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/1 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. 
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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 !/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 

!/For location of site, see Reeves and Blakey (1970, p. 6). 

All pesticide concentrations were less than 0.005 ug/1 {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 ~1,1-dichloro-2, 2-bis (p-chlorophenyl) ethylen~ and DDT [1,1,1-trichloro-2, 

2-bis (p-chlorophenyl) ethan~ in following concentrations: 

May 21, 1968 

June 13, 1968 

August 10, 1968 

DDE 

0.02 pg/1 

.04 ]Jg/1 

.01 ug/1 
I 

DDT 

0. 17 pg/1 

1,0 ,ug/1 

. 06 pg/1 

A water sample collected from well YP-69-50-107 on August 8, 1969 contained 

0.08 pg/1 Dieldrin, but a subsequent sample collected October 23, 1969 

contained less than 0.005 pg/1 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 0.15pg/l DDD [1, 

1-dichloro- 2, 2-bis (p-chlorophenyl) ethan~ , 0.10 fg/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 l.O)lg/1 DDD, 1.1 Jlg/1 DOE, 6.6 pg/1 DDT, 

1.9 pg/1 chlordane, 8.1 pg/1 2,4-D (2,4-dichlorophenoxyacetic acid), and 

13 pg/1 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. 
24 



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/1; and the sulfate oontent usually ranges from 0.0 to 

30 mg/1. 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 streptococci. 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 aquifer 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 deteriorationinthe 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.--Quolity-of•woter data from wells and springs in the Son Antonio oroo 

(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. S, 1972 Apr. 12. 1972 Apr. 12, 1972 Jan. 27, 1972 Apr. 4, 1972 Apr. 7, 1971 Aug. 5, 1971 Mar. 3, 1971 

Depth of well (ft) 365 365 -- -- 435 435 435 435 SOB 

Sampled after pumping 10 mlnutco 60 olnuten 10 minutes 60 minutes Many houro 10 olnutcs Many hours H.any hours 60 minutes 

Discharge (gpm) .................. 10 10 5 5 200 100 100 100 500 

Silica (Si02) .................... -- 15 -- 14 -- -- -· -- --
Calci\1.1:1 (Ca) ····················· .. 87 82 82 -· ·- -. -- --
Magnesi\1.1:1 (Hg) ................... -- 12 18 16 .. -- -. -- 17 

Sodium (Na) ...................... .. 1/ s.s .. 1/ 17 . . . . . - -- ·-
Potassi\1.1:1 (K) ...... ·············· -- ·- ·- -- ·- -· -- ·- --
Bicarbonate (HC03) ................ -- 302 266 260 -- -. .. 288 --
Carbonate (C03) .................. ·- 0 0 0 .. ·- -- 0 --
Sulfate (504) .................... ·- 9.2 65 65 .. -· -- 21 33 

Chloride (Cl) ···················· 9.1 10 15 lS -- 17 -- 14 14 

Fluoride (F) ····················· -- .1 -- .3 -- -- -- .. --
Bromide (Br) ..................... -- -- -- -- -- -- -- .. --
Iodide (1) ············ ........... .. .. -- -- -- .. -- -- .. 
Hardness as CaC03 .. ·············· -- 270 280 270 -- -- -- 270 --
Sodium adsorption ratio (SAR) .... -- . 1 .. .5 .. .. -- -- --
Specific conductance 

(micromhos at 25"C) ............ 515 soo 571 571 511 557 -- 523 --
pll ............................... -- 7.9 7.2 7.2 .. -- -- 7.7 --
Temperature <•c> ................. 23.0 23.0 22.0 22.0 22.0 -- ·- -- --
Dissolved solids (calc) .......... ·- 297 ·- 343 -- ·- -- -- .. 
Ammonia (NII4) .................... -- .oo -- .oo -- ·- .00 .oo .00 

Nitrate (N03 ) . .. ............ ..... -- 8.9 .. 5.3 -- .. 7.9 7.1 7.3 

Nitrite (N02 ) .................... -- .00 -- .oo .. -- .oo .oo .00 

Phosphate (P04) ............. ..... -- .02 -- .00 .. .. .oo .00 .37 

Detergents (MBAS) ............ .... -- .oo ·- .00 .. ·- .01 .00 .oo 
Biochemical oxygen demand (BOD) .. -- -- -· -- -- .. -- -- .6 

Coliform (colonies per 100 al) ... 0 0 2300 2200 0 1 0 30 1400 

Fecal coliform 
(colonies per 100 cl) .......... 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) ···················· ·- ·- -- -- -· ·- .. .. . . 
Arsenic (As) . . . . . . . . . . . . . . . . . . . . . -- -· -- -- -- -- .. .oo .00 

Boron (B) ························ -· -- -- -- -- -- .. .. --
Copper (Cu) ······················ -- -- -- .. -· -- -- .007 .004 

Iron (Fe) ........................ -- .. -- -- -· -· -- -- .. 
Lend (Pb) . . . . . . . . . . . . . . . . . . . . . . . . -· ·- -- ·- .. .. -. .000 .ooo 
Litbium (Li) ..................... -- -- ·- -- -- .. -- -- --
Manganese (Mn) ··················· -· ·- .. -· -- .. -- -- --
l!ercury (Hg) ..................... -· -- -- -- ·- ·- .. <.0005 <.0005 

Zinc (Zn) ........................ -- -- -. -- -- -- -· .00 .01 

l/ Sodium end potaooium ea1culotcd oo oodlum (Nil). 



Well number 

Date ot collection 

Depth of well (ft) 

Sampled after pumping 

Discharge (gpm) ..................... 
Silica (8102) .................... 
Calcium (Ca) ........................ 
Magnesium (Mg) ..................... 
Sodium (Na) ...................... 
Potassium (K) ...................... 
Bicarbonate (HC03) ··············· 
Carbonate CCOa) ................... 
Sulfate (S04) . . . . . . . . . . . . . . . . . . . . 
Chloride (Cl) .................... 
Fluoride (F) ..................... 
Bromide (Br) ........................ 
Iodide (I) ......................... 
Hardness liS CaC03 ................ 
SodiUIII adsorption ratio (SAR) .... 
Specific conductance 

(micromhos at 25°C) ............ 
pH ................................ 
Temperature (oC) ................. 
Dissolved solids (calc) . . . . . . . . . . 
Ammonia um.> .................... 
Nitrate (N03 ) .................... 
Nitrite (NOll) .................... 
Phosphate (PO•) .................. ... 

(MBAS) Detergents ................ 
Biochemical oxygen demand (BOD) .. 
Coliform (colonies per 100 ml) ... 
Fecal coliform 

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

(colonies per 100 ml) .......... 
AluminUIII (A1) .................... 
Arsenic (As) ..................... 
Boron (B) ........................ 
Copper (Cu) ...................... 
Iron (Fe) ........................ 
Lead (Pb) ........................ 
Lithium (Li) ..................... 
Jlangnnese (lin) ................... 
llercury (Bg) ..................... 
Zinc (Zn) ........................ 

AY•68·27• 504 

TABLE 1.--Quolity-of-vater data from valls and spriasa in tho Sea Aatoaio aroc••Contiauod 

(Results in milligrams per liter except as indicated) 

AY-68-27-504 AY-68-27-504 AY-68·27·504 AY-68- 27• 504 AY-68·27·504 

Jan. 27, 1972 Jan. 27, 1972 Jan, 27, 1972 Jan. 27, 1972 Apr. 4, 1972 Apr. S, 1972 

S08 508 508 508 S08 508 

10 minutes 40 min••tes 90 minutes 150 minutes Many hours 10 minutes 

525 525 525 S25 37S 37S 

-- 11 -- 11 -- ---- 93 -- 94 -- --
13 13 -- 13 -- ---- 9.2 -- 9.0 -- --

-- 1.4 -- 1.4 -- ---- 306 -- 306 -- ---- 0 -- 0 -- --
24 24 -- 24 -- --
1S 16 -- 15 16 16 

-- .2 -- .2 -- --
-- -- -- -- -- --
-- -- -- -- -- --
-- 290 -- 290 -- --

.2 .2 .. .2 -- --
-- 557 -- 561 S56 551 

-- 8.0 .. 7.9 -- --
20.0 20.0 -- 20.0 22.0 22.0 

-- 326 -- 326 -- --
.13 .OS .03 .08 -- --

8.4 8.0 8.0 8.0 -- --
.oo .oo .00 .oo -- --
.06 .oo .00 .00 -- --
.00 .00 .00 .00 -- --
.. -- -- -- -- --

9 5 6 0 S10 1100 

0 0 0 0 0 0 

0 1 0 0 0 0 

.. -- -- -- -- --
-- -- -- .00 -- --

-- -- ---- -- --
.. .003 -- .003 -- --
-- .oo .00 -- --
-- .000 -- .ooo -- --
-- -- .. -- -- --
-- -- -- -- -- --
-- <.002 -- <.002 -- --
-- .06 -- .OS -- --

AY-68-27•504 AY-68·27•507 AY-68-27-507 

Apr. 12, 1972 Apr. 28, 1971 Juoo 3, 1971 

508 385 385 

Many hours 60 minutea 10 minutea 

435 9 9 

-- -- ---- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- ---- .. --
-- -- --
-- -- --
-- -- ---- -- --
-- -- --
-- -- --

564 502 500 

-- .. .. 
-- -- --
-- .. --
-- -- .00 

-- -- 7.5 

-- .. .00 

-- -- .00 

-- -- .00 

-- -- --
0 950 19000 

0 22 1 

0 49 3 

-- -- ---- -- --
-- -- --
-- -- --
-- -- --
- -- --
-- -- --
-- -- --
-- -- --
- -- --



... ... 

Well number 

Date of collection 

Depth of well (ft) 

Sampled after pumping 

Discharge (gpm) ..................... 
Silica (Si02) •••• •••• •••••• •• 0 ••• 

Calcium (Ca) .. ........ ...... ...... 
llagnesium (lolg) ....... ...... ...... 
SodiUJ:I (Ha) ...................... 
Potassium (K) ......... ······ ...... 
Bicarbonate (HC03) ............... 
Carbonate (C03 ) ............... 0 ••• 

Sulfate cso .. > .................... 
Chloride (Cl) .................... 
Fluoride (F) ..................... 
Bromide (Dr) .. ........ ...... .. ... 
Iodide {I) ....................... 
Hardness as CnC03 ................ 
Sodium adsorption ratio (SAR) .... 
Specific conductance 

(micromhos at 25°C) ............ 0 ••• 

pU ................................ 
Temperature (oC) • I •oo 0000000 o o o oeo 

Dissolved solids (calc) .......... 
Ammonia (NH4) .................... 
Nitrate (H03 ) .................... 
Hi trite (H02 ) ........ ······ ...... 
Phosphate (P04) .................. 
Detergents (I!BAS) ................ 
81ocbeaical oxygen demand (BOD) .. 
Coliform (colonies per 100 ml) ... 
Fccnl coliform 

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

(colonies per 100 ml) .......... 
Al UJ:Ii DUJ:I (Al) .................... 
Arsenic (As) ...................... 
Boron (B) ···················· .... 
Copper (Cu) ...................... 
Iron (Fe) ........................ 
Lead (Pb) ........................ 
Lithium (Li) .... ······· .......... 
llanganese (loin) ................... 
Mercury (Hg) ....................... 
Zinc (Zn) ················· ....... 
lf Sodium ond potaoalum cAlculated oo aodlwo 

AY- 68· 27· 507 

June 3, 1971 

385 

40 minute• 

9 

.. 

.. 

.. 
6.4 

1.1 

268 

0 

25 

14 
.. 
.. 
.. 

260 
.. 

507 

7.7 
--
.. 

.00 

1. s 
.00 

.00 

.00 

.2 

5400 

0 

0 

.00 
.. 

.04 

.004 

.01 

.000 

--
--
.. 

.38 

(No). 

TABLE 1,-•Qunlity•of•wutcr dnto from wells and springs in tho Sun Antonio uruo•-Continucd 

(Results in milligrams per liter except nH lndicntud) 

AY·68· 27· 507 AY-68·27·507 AY-68·27·507 AY-68-27-507 AY-68•27•507 

June 3, 1971 June 3, 1971 June 3, 1971 Apr. 4, 1972 Apr. 4, 1972 

385 385 385 385 J85 

90 minutuo 150 mlnuteu 210 minuteo 10 minuteo 60 minutco 

9 9 9 9 9 
.. .. .. -- --
-- .. .. -- --
. - . - .. -- --
. - 6.5 6.4 -- --
.. 1.1 1.2 -- --
-- 268 268 -- --
-- 0 0 -- --
.. 25 24 -- --
. . 14 14 11 11 

.. -- -- -- --

.. .. .. -- --

. . .. . . -- --

. . 260 260 -- --

.. . . .. -- --
504 504 504 468 479 

-- 7.7 1. 1 -- --
-- -- -- 22,0 --
.. -- .. -- --

.oo .00 .00 .oo --
8.0 7.5 8.0 6.1 --

.00 .00 .00 .oo --

.00 .OJ .15 .02 --

.00 .00 .00 .00 --

.. .2 1.1 -- --
1000 sao 64 0 0 

0 0 0 0 0 

0 0 0 0 0 
.. .01 .00 -- --
-- -- -- -- --
-- .15 .03 -- --
-- .007 .003 -- --
.. .00 .00 -- --
-- .000 .000 -- --
-- -- -- -- --
-- -- -- -- --
.. -- -- -- --
-- . 31 .JO -- --

AY-68-27-508 AY-68·27·508 

Sept. 15, 1969 Aug. 5, 1971 

320 320 

10 minutes 60 minutes 

10 10 

11 . . 
85 --
13 --

ll 7.6 --
-- --

294 288 

0 0 

16 26 

12 13 

.2 --
-- --
-- --

270 280 

.2 --
517 526 

7.4 7.5 

22.0 --
299 --

.00 .00 

8.9 9.3 

.00 .00 

.OJ .00 

-- .00 

.4 --
3 10 

0 0 

0 0 

-- --
-- .00 

-- --
-- .002 

-- --
-- .000 

-- --
-- --
-- < .0005 

-- .46 



TABLE 1.--Quality-of-watcr data from wells and npringo ln the San Antonio arca••Contlnued 

Well number 

Date or collection 

Depth of well (ft) 

Sampled after pumping 

Discharge (gpm) •••••••....•..•.•. 

Silica (Si02 ) .•.•••••.••••••••••• 

Calcium (Ca) •••••••••.•.••••••••• 

14agnesium (l!g) ••••••••••••••••••• 

Sodium (Na) ••••.•••••••.••••••••• 

Potassium (K) •••••••••••••••••••• 

Bicarbonate (BC03 ) ••.•••••••••••• 

Carbonate (C03) ••••••••••••• • · • • • 

Sulfate (S04 ) •••••••••••••••••••• 

Chloride (Cl) 

Fluoride (F) 

Bromide (Br) ••.•••..••••••••••••• 

Iodide (I) ...................... . 

Hardness as CnC03 ••••••••••••. · •• 

Sodium adsorption ratio (SAR) •••. 

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

pH ••.•••••••••••••• •••. •. •• • •• ••• 

Temperature (°C) 

Dissolved solids (calc) •••••••.•. 

~ Ammonia (NH4 ) ••• • • • • • • • • • • • • • • • • • 

Nitrate (N03 ) .•••• • • • · • • • • • • • • • • • 
Nitrite (N02 ) •••••••••••••••••••• 

Phospho te (P04 ) •••••••••••••••••• 

Detergents (amAS) •••••..•••.••••• 

Biochemical oxygen decand (BOD) •• 

Coliform (colonies per 100 ml) ••• 

Fecal coliform 
(co~onies per 100 ml) •••••••••• 

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

A'lumin\1111 (Al) •••. • ••••••••••••••• 

Arsenic (As) ••••••••••••••••••••• 

Boron (B) •••••••• • • • • • • • • • • • • • • • • 
Copper (Cu) •••••••••••••••••••••• 

Iron (Fe) •••••.•••.••••.•••••.•.• 

Lend (Pb) •••••••••.••••• · • • • • • • • • 
Lithium (Li) ••••••••••••••••• • • • • 

Mnngnnese (loin) •••••••• ·• •.•••••••. 

Mercury (Hg) •••••••••••.••••.•••. 

Zinc (Zn) ••••••••..•••••••••••••• 

AY·68-27·509 

Sept. 15, 1969 

343 

10 c>inuteo 

8 

11 

88 

14 

7.6 

296 

0 

26 

14 

.2 

280 

.2 

539 

7.4 

23.0 

312 

.oo 
4.9 

.00 

.09 

.3 

225 

3 

Jl Sodium ond potouium colcu1oted oo a odium (No). 

(Results in milligrams per liter oxcopt as indicated) 

AY-68·27·509 

Feb. 17, 1971 

343 

10 minutes 

8 

.00 

7.1 

.00 

.21 

.00 

2.1 

1400 

0 

0 

AY-68·27·509 

Feb. 17, 1971 

343 

40 minutes 

8 

91 

16 

308 

0 

33 

15 

290 

570 

7.4 

3500 

0 

0 

.oo 

.001 

.000 

< ,0005 

.04 

AY-68·27·.509 AY-68·27·.509 

Feb. 11, 1971 Feb. 17, 1971 

343 343 

90 mlnuteo 150 minutes 

8 8 

.00 

7.1 

.oo 

.21 

.00 

1.7 

1800 6500 

0 

0 

AY-68·27·.509 

lt4r. 3, 1971 

343 

10 minutes 

8 

.00 

8.1 

.00 

.12 

.00 

820 

0 

0 

AY-68·27·509 AY-68·27·.509 AY-68·27·509 

lt4r. 3, 1971 lt4r. 3, 1971 liar. 3, 1971 

343 343 343 

40 mlnutco 90 minutco 150 minutes 

8 8 8 

.00 .00 .oo 
7.1 7.1 8.1 

.00 .00 .00 

.12 .12 .12 

.00 .00 .00 

2000 300 660 

0 0 0 

0 0 



Well number 

Date of collection 

Depth of well (ft) 

Sampled after pumping 

Discharge (gpm) ..••..••••••.•.•.• 

Silica (Si02 ) .••. • ••.••• • • • · • · • · • 
Calcium (Ca) •.•••••..•••••••••••• 

Magnesium (Mg) •.••..•••...•••••.• 

Sodium (Na) ••••.•••.••••••••••..• 

Potassium (K) ••..••..••....•••••• 

Bicarbonate (HC03) .............. • 

Carbonate (C03 ) •• • • • • • • • • • • • • • • • • 

Sulfate (S04 ) ................... • 

Chloride (Cl) 

Fluoride (F) 

Bromide (Br) .••.••..•.....•.•.• • • 

Iodide (I) ......•....•...••...•.• 

Hardness as CaC03 •••• • • • • • • • • • • • • 

Sodium adsorption ratio (SAR) •••• 

Specific conductance 
(micromhos at 25"C) 

pH , • • •, • •, • • .••.•..••• ,,, • • • • • •• • 

Temperature ("C) 

Dissolved solids (calc) ...... ; ... 

~ Ammonia (NH 4 ) ••• • • • • • • • • • • • • • • • • • 

Nitrate (N03 ) •••• • • • • • • • • • • • • • • • • 

Nitrite (N02) •.••.•••....•.•.•••• 

Phosphate (P04) · ·•·••·••••••••••• 

Detergents (&!BAS) •••••••.•••••••• 

Biochemical oxygen demand (BOD) •• 

Coliform (colonies per 100 ml) ••• 

Fecal coliform 
(colonies per 100 ml) 

Streptococci 
(colonies per 100 ml) •••••••••• 

Aluminum (Al) •••••••••••••••••••• 

Arsenic (As) .•••••••••••••••••••• 

Boron (B) ••••.••••••.•••••••.•••. 

Copper (Cu) ••.••.••..•• •• • • • • • · • • 
Iron (Fe) ...................... .. 

Lead (Pb) ••••• , •.••••.••••.••••• , 

Lithium (Li) ................... .. 

Manganese (lrln) •••.•••.••••••••••. 

Mercury (Hg) •.••••••....••••.•••• 

Zinc (Zn) •••••.••..•..• , ••••••••• 

AY-68-27-509 

Mar. 3, 1971 

343 

270 minutes 

8 

.00 

7.7 

.00 

.12 

.oo 

540 

0 

0 

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

(Results in milligrams per liter except as indicated) 

AY-68-27-509 AY-68-27-509 

Mar. 3, 1971 Mar, 3, 1971 

343 343 

390 minutes 510 minutes 

8 8 

16 

.oo .00 

7.3 6.7 

.00 .00 

.12 .12 

.00 .oo 

400 420 

0 0 

0 0 

.00 

.005 

.000 

<.0005 

.04 

AY-68-27-509 

Mar. 3, 1971 

343 

630 minutes 

8 

91 

16 

310 

0 

29 

14 

290 

561 

8.0 

.00 

8.5 

.00 

.12 

.oo 

210 

0 

0 

.00 

.003 

,000 

<.0005 

.OJ 

AY-68-27-509 

Mar. 4, 1971 

343 

10 minutes 

8 

460 

0 

AY-68-27-509 

Mar. 4, 1971 

343 

40 minutes 

8 

150 

0 

2 

AY-68-27-509 AY-68-27-509 AY-68-27-509 

Mar. 4, 1971 Mar. 4, 1971 Aug. 5, 1971 

343 343 343 

90 minutes 150 minutes 60 minutes 

8 8 8 

.00 

12 

.00 

.00 

.03 

240 330 5800 

0 0 130 

0 0 280 



.. 

Well number 

Date of collection 

Depth of well (ft) 

Sampled after pumping 

Discharge (gpm) .................. 0 

Silica (Si02) ······ ............... 
Calcium (Ca) ..................... 
Magnesium (Mg) ................... 
Sodium (Na) ...................... 
Potassium (K) .................... 
Bicarbonate (HC03) ............... 
Carbonate (C03) ••••••• I ••• o•. o •• o 

Sulfate (504) .................... 
Chloride (Cl) .................... 
Fluoride (F) ..................... 
Bromide (Br) •• o •• I ••• o •••••••• oeo 

Iodide (I) • 0 o• I •• I •••••••• o o. o •• o 

Hardness as CaC03 I ••••••••••••••• 

Sodium adsorption ratio (SAR) .... 
Specific conductance 

(micromhos at 25"C) ............ 
pH ............................... 
Temperature ("C) ................. 
Dissolved solids (calc) .......... 
Ammonia (NH4) .................... 
Nitrate (N03) .................... 
Nitrite (N02) .................... 
Phosphate (P04) .................. 
Detergents (MBAS) ................ 
Biochemical oxygen demand (BOD) 00 

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

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

(colonies per 100 ml) .......... 
Aluminum (Al) .................... 
Arsenic (As) ..................... 
Boron (B) ........................ 
Copper (Cu) ...................... 
Iron (Fe) ........................ 
Lead (Pb) ........................ 
Lithium (L1) ..................... 
Manganese (Mn) ................... 
Mercury (Hg) ..................... 
Zinc (Zn) ......................... 
ll Sodium and potaooium calculated ae sodium 

TABLE 1.--Qua1ity-of-watcr data from wc11o and springs in the San Antonio area--Continued 

(Results in milligrams per liter except as indicated) 

AY-68-27-510 AY-68-27-510 AY-68-27- 511 AY-68-27·511 AY-68-27-602 AY-68-27-602 

Mnr. 3, 1971 Apr. 28, 1971 Aug. 5, 1971 Aug. 5, 1971 Aug. 4, 1971 Aug. 4, 1971 

390 390 365 365 389 389 

15 minutes 60 minutes 10 minuteG 60 minutes 10 minutes 60 minutes 

12 12 7 7 15 15 

11 -- -- 11 -- 11 

-- -- -- 86 -- 83 

16 -- -- 14 -- 14 

-- -- -- ll 5o7 -- l/4o8 

-- -- -- -- -- --
-- -- -- 292 -- 2g8 

-- -- -- 0 -- 0 

20 -- -- 14 -- 12 

12 -- -- 15 -- 13 

0 2 -- -- .2 -- o2 

-- -- -- -- -- --
-- -- -- -- -- --
-- -- -- 270 -- 260 

o2 -- -- o2 -- .1 

-- 493 -- 524 -- 509 

-- -- -- 7.7 -- 7.8 

-- -- -- -- -- ---- -- -- 301 -- 289 

.oo -- -- oOO -- oOO 

8o0 -- -- 11 -- 9o3 

.oo -- -- oOO -- oOO 

oOO -- -- .00 -- oOO 

.00 o01 -- .00 -- oOO 

0 2 -- -- -- -- --
0 15 32 19 230 2300 

0 0 1 0 0 0 

0 0 0 0 0 1 

-- -- -- -- -- --
.oo -- -- oOO -- .oo 

-- -- -- -- -- --
.020 -- -- .011 -- .004 

-- -- -- -- -- --
oOOO -- -- .000 -- .ooo 

-- -- -- -- -- --
-- -- -- -- -- --

<.0005 -- -- <.0005 -- <.0005 

.34 -- -- .23 -- o32 

(Na). 

. 

AY-68-27·603 AY-68·27·603 AY-68·27-603 

Aug. 4, 1971 Aug. 4, 1971 Aug. 11, 1971 

360 360 360 

10 minutcn 60 minutes 10 minutes 

20 20 20 

-- 11 --
-- 86 --
-- 13 --
-- ll 6o0 --
-- -- --
-- 294 --
-- 0 --
-- 14 --
-- 13 --
-- o2 --
-- -- --
-- -- --
-- 270 --
-- o2 --
- 519 --
-- 7.7 --
-- -- --
-- 296 --
-- oOO --
•· g.o --
-- oOO --
-- oOO --
-- oOO --
-- -- --

3900 2500 260 

500 230 18 

820 sgo 22 

-- -- --
-- .00 --
-- -- --
-- .003 --
-- -- --
-- oOOO --
-- -- --
-- -- --
-- <oOOOS --
-- -- --



TABLE 1.--Quality-of-water data from wells and oprinBB in tho Son Antonio nrea--Continued 

Well number 

Date of collection 

Depth of well (ft) 

Sampled after pumping 

Discharge (gpm) •. • ..•....•.•. • · • . 

Silica (Si02) .•.. • · • • • • • • • • • • • • • · 
Calcium (Ca) •••••••.•.•••••••.••• 

l!agnesium (Mg) •.• • ••••••••••••••. 

SodiU<l (Na) ••••.•••••.•••.••••••• 

Potassium (K) ••••••••••••••. •. • • • 

Bicarbonate (HC03 ) • • • • • .. • ...... • 

Carbonate (C03 ) ..... • • .......... • 

Sulfate (S04 ) •••• • • • • • • • • • • • • • • • • 

Chloride (C1) 

Fluoride (F) 

Bromide (Br) ••••.••. • • · · · • • • • • • • • 

Iodide (I) .•..••.••.••..••••.•.•• 

Hardness as CaC03 •••••••••••••••• 

Sodium adsorption ratio (SAR) •••• 

Specific conductance 
(micrombos at 25°C) 

pH •• • • • ...... • • • • • • •• • ••• • •. • .••• 

Temperature ("C) 

Dissolved solids (calc) ••.••••••• 

~ Ammonia (NJI 4 ) ••••.••••• • • • • • • • • •• 

Nitrate (N03) . • • • • • • · • • • • • • • • • • • • 

Nitrite (N02 ) •••• • • • • • • • • • • • • • • • • 

Phosphn te (P04 ) ••••• • • • • • • • • • • • • • 

Detergents (l!BAS) ••••••••.•.•..•. 

Biochemical oxygen demand (BOD) • 

Coliform (colonies per 100 ml) •• 

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

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

Aluminum (Al) •••• • • • • • • • • • • • • • • • • 

Arsenic (A~) ••••••.••••••.••••••• 

Boron (B) •••••••••••••••••••••••• 

Copper (Cu) •••••••••• · • • • · • · • • · • • 
Iron (Fe) ••• , , .••••••••••.•••..•• 

Lead (Pb) •••••••..••••••.••••• , •• 

Lithium (Li) •••.•.•••••••.••••.•• 

Manganese (Mn) •••.••••• • • • • • • • • • • 

Mercury (Hg) •••••••••.•••.••••••• 

Zinc (Zn) ••••• , •• , • , • , .••.• , •• , •• 

AY-68-27-603 

Aug. 11, 1971 

360 

60 minutes 

20 

14 

12 

.00 

8.9 

.oo 

.oo 

.00 

160 

21 

24 

.11 

l/ Sodium and potassium en1euloted as sodium (No). 

(Results in milligrams per liter except ns indicated) 

AY-68-27-603 AY-68-27-603 AY-68•27•603 AY-68-27-603 AY-68-27-604 

Jan. 27, 1972 Jon. 27, 1972 Apr. 4, 1972 Apr. 4, 1972 Apr. 6, 1972 

360 360 360 360 363 

10 minutes 60 minutes 10 minutes 60 minutes 10 minutes 

20 20 20 20 12 

12 

544 542 557 554 529 

22.0 

100 350 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

AY-68•27-604 AY-68-27-605 AY-68-27-605 

Apr. 6, 1972 Apr. 6, 1972 Apr. 6, 1972 

363 305 305 

60 minutes 10 minutes 60 minutes 

12 36 36 

15 16 

84 88 

14 15 

ll 8.7 ll 7.8 

300 318 

0 0 

14 12 

12 11 11 

.2 .2 

270 280 

.2 .2 

528 549 546 

7.3 7.3 

22,0 23,0 23,0 

306 317 

.oo .00 

9.7 11 

.00 .oo 

.oo .02 

.01 .00 

0 0 0 

0 0 0 

0 0 0 



Well number AY-68-28-103 

Date ot collection Apr. 6, 1971 

Depth of well (ft) 401 

Sampled after pumping 15 minutoo 

Discharge (gpm) .................. s 
Silica (Si02) ...................... --
Calcium (Ca) ...................... --
a!agnesiuc (Mg) ................... --
Sodium (Na) ....................... --
Potassiuc (K) .................... --
Bicarbonate (HC03) ............... --
Carbonate (C03) .................... --
Sulfate (804) ...................... --
Chloride (Cl) ....................... --
Fluoride (F) ....................... --
Bromide (Br) ...................... --
Iodide (I) ......................... --
Hardness as CaC03 ................ --
Sodium adsorption ratio (SAR) .... --
Specific conductance 

(micromhos at 25°C) .............. --
pD ................................ --
Temperature (oC) ................. --
Dissolved solids (calc) ........... --
Ammonia (NH4) ..................... --
Nitrate (NOa) 00 •• 090 •••• 090 •o 99 I. --
Nitrite (N02 ) o I •• o •• o •• o o •• •• •• o 0 --
Phosphate (P04) ................... --
Detergents (MBAS) ................. --
Biochemical oxygen demand (BOD) .. --
Coliform (colonies per 100 ml) ... 1 

Fecal coliform 
(colonies per 100 ml) .......... 0 

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

Aluminum (Al) ..................... --
Arsenic (As) ....................... --
Boron (B) .......................... --
Copper (Cu) ················ ...... --
Iron (Fe) ············ ............. --
Lead (Pb) ......................... --
Lithium (Li) ........................ --
Manganese (lin} ··················· --
Mercury (Hg} ·············· ....... --
Zinc (Zn) .......................... --
1 Sodlum "nd potassium ealcu14lted 418 sodium (Na). 

TABLE 1.--Qun1ity-of-wator data from wells and springs in the San Antonio aroa••Continucd 

(RcHultti in milligrnms per liter except as indicated) 

AY-68-28-103 AY-68-28-201 AY-68·28-201 AY-68-28-201 AY-68·28·201 

Apr. 6, 1971 Sept. 19, 1969 Apr. 2, 1970 Feb. 17, 1971 Feb. 17, 1911 

401 387 387 387 387 

60 Clinutco 10 minutes 10 minutes 10 Cllnuteo 40 mlnutea 

5 8 8 8 8 

12 11 -- -- --
94 92 -- -- 92 

11 9.8 -- -- 9.7 

ll 2.3 ll 5.7 -- -- --
-- -- -- -- --

304 298 -- -- 292 

0 0 -- -- 0 

14 15 -- -- 18 

9.6 11 -- -- 11 

.2 .1 -- -- --
-- -- -- -- --
-- -- -- -- --

280 270 -- -- 270 

. 1 .2 -- -- --
524 514 -- -- 521 

7.6 7.5 -- -- 7.2 

22.0 23.0 23.0 -- --
301 300 -- -- --

.oo -- .00 .00 --
8.9 8.5 11 12 --

.oo -- .00 .00 --

.00 -- .01 .oo --

.01 -- -- .00 --

.5 -- .o .8 --
0 76 36 62 

0 -- 0 0 0 

0 -- 0 0 0 

-- -- -- -- --
.00 -- -- -- .00 

-- -- -- -- --
.005 -- -- -- .003 

-- -- -- -- --
.ooo -- -- -- .002 

-- -- -- -- --
-- .00 -- -- --

<.0005 -- -- -- <.0005 

.29 -- -- -- .06 

AY-68-28-202 AY-68·28•202 AY-68·28·203 

Apr. 2, 1970 Apr. 4, 1972 Apr. 2, 1970 

457 457 435 

Hany hours Continuous Hany hours 

125 125 350 

10 -- 11 

86 -- 80 

14 -- 14 

6.9 -- 5.7 

1.2 -- 1.1 

292 -- 290 

0 -- 0 

28 -- 18 

9.3 8.8 9.0 

.1 -- .1 

-- -- --
-- -- --

270 -- 260 

.2 -- .2 

524 504 502 

7.2 -- 7.2 

22.0 -- --
304 -- 286 

.00 -- .oo 
4.5 -- 4.0 

.00 -- .oo 

.01 -- .01 

-- -- --
.o -- .0 

2 0 0 

0 0 0 

0 0 0 

-- -- --
-- -- --
-- -- --
-- -- --
-- ----
-- ----
-- -- --
-- -- --
-- -- --
-- -- --



TABLE 1.--Qua1ity•o£•water data from wells and oprings in the San Antonio area--Continued 

(Results in milligrams per liter except as indicated) 

Well nu~nber AY-68-28-203 AY-68-28·301 AY-68·28-302 AY-68·28-302 AY-68-28-401 AY-68-2'8-402 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 bourn 10 minutes 10 minutes 60 minutes 15 minutes 60 minutes Many hours 10 minutes 

Discharge (gpm) ................... 350 30 40 40 1000 15 15 10 100 

Silica (Si02) .................... -- 12 12 -- 12 -- 13 -- 10 

Calciutl (Ca) ....................... -- 84 80 -- 67 -- 72 74 88 

Magnesium (Mg) ................... -- 9.6 9.6 -- 12 -- 18 19 14 

Sodium (Na) ......................... . -- 3.9 3.0 -- 1/ 3.0 -- -- -- 6.9 

Potassium (K) ..................... -- 1.1 1.4 -- -- -- -- -- 1.2 

Bicarbonate (HC03) ................. -- 252 270 -- 228 -- 288 292 294 -
(C03) 0 0 0 Carbonate .................. -- -- -- 0 0 0 

Sulfate (S04 ) ...................... -- 34 13 -- 13 -- 6.4 8.4 29 

Chloride (Cl) ...................... 8.3 9.0 7.2 -- 10 -- 8.5 10 8.8 

Fluoride (F) ..................... -- .l .1 -- .2 -- .2 -- .1 

Bromide (Br) ........................ -- -- -- -- -- -- -- -- --
Iodide (I) ... 0 •••••••••••••••••••• -- -- -- -- -- -- -- -- --
Hardness as caco3 •• 0 .............. -- 250 240 -- 220 -- 250 260 280 

Sodium adsorption ratio (SAR) .... -- .l .1 -- .1 -- -- -- .2 

Specific conductance 
(micromhos at 25"C) .............. 492 489 461 -- 426 -- 469 493 521 

pll ................................... -- 7.1 7.2 -- 7.5 -- 7.7 7.3 7.3 

Temperature (oC) .................. -- 23.0 23.0 22.0 23.0 22.0 22.0 -- 2l.S 

Dissolved solids (calc) .......... -- 283 262 -- 239 -- -- -- 307 

Ammonia (NII4) .................... -- -- -- -- .00 -- -- -- --
Nitrate (N03 ) .................... -- s.o 2.8 -- 10 -- -- -- --
Nitrite (N02) .................... -- -- -- -- .00 -- -- -- --
Phosphate (POt) .................. -- .04 .02 -- .03 -- -- -- --
Detergents (MBAS) ................ -- -- -- -- .01 -- .00 .03 --
Biochemical oxygen demand (BOD) .. -- .2 .1 -- .4 -- .5 -- --
Colifor111 (colonies per 100 1111) ... 0 7 2300 380 0 35 24 -- --
Fecal coliform 

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

0 110 (colonies per 100 ml) .......... 0 5 0 8 1 -- --
Aluminum (Al) .................... -- -- -- -- -- -- -- -- --
Arsenic (As) ..................... -- -- -- -- .00 -- .00 -- --
Boron (B) ........................ -- -- -- -- -- -- -- -- --
Copper (Cu) .... ········· ......... -- -- -- -- .000 -- .007 -- --
Iron (Fe) .................... ····· -- -- -- -- -- -- -- -- --
Lead (Pb) ........................ -- -- -- -- .000 -- .000 -- --
Lithium (Li) ..................... -- -- -- -- -- -- -- -- --
Manganese (Mn) ................... -- -- -- -- -- -- -- -- --
Mercury (Hg) ..................... -- -- -- -- <.0005 -- <.0005 -- --
Zinc (Zn) ......................... -- -- -- -- .07 -- .16 -- --
l/ Sodium and potassium calculated as sodium (Na). 



Well nu111ber 

Date of collection 

Depth of well (ft) 

Sampled after pumping 

Discharge (gp111) •.••.••••.••..•.•• 

Silica (Si02 ) ...... • • • • ... • :. • .. • 

Calciua (Ca) .................... . 
Magnesium (llg) •••••••..•••••••••• 
Sodium (Na) •••••.•••••••..••••••• 
Potasshm (K) ••••••••.••••••••••• 

Bicarbonate (HC03 ) ••••••••••••••• 

Carbonate (C03 ) •••••••••••••••••• 

Sulfate (504) • • • • • · • • · · • • • • · • • • · • 
Chloride (Cl) 
Fluoride (F) 

Bromide (Br) •..•.•••••.•.•••••••• 
Iodide (I) ..................... .. 
Hardness as CnC03 •••••••••••••••• 

Sodium adsorption ratio (SAR) •••• 

Specific conductance 
(lllicromhos at 25"C) 

pll ............................. .. 

Temperature (°C) 
Dissolved solids (calc) ••.••••••• 

g Alllmonia (NII4) ••• • • • • • • • • • • • • • • • • • 
Nitrate (N03 ) ................... . 

Nitrite (N02 ) •• •. • • • • • • •• • • • • • • • • 

Phosphate (~4) • .. • ............ .. 
Detergents (l!BAS) •••••••••••••••• 

Biochemical oxygen demand (BOD) .. 
Coliform (colonies per 100 cl) ••• 

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

Streptococci 
(colonies per 100 1111) •••••••••• 

Aluminum (A1) •••••••••••••••••••• 
Arsenic (As) .................... . 
Boron (B) .••..•••••••••.•..•.••.• 

Copper (Cu) ••••••.••••••••••••••• 

Iron (Fe) ....................... • 
Lend (Pb) •••••••••••••••••••••••• 
Lithium (Li) •••••••••.•.••••..•.• 
llnnganese (Mn) •••••••••••••••.•.• 
llercury (Hg) •.••••••• , ••••••..•.• 
Zinc (Zn) •••• , ••••••••••••••• , ••• 

AY-68·28·502 

Apr. 2, 1970 

506 

10 minutuo 

110 

.00 

4.1 

.00 

.01 

.o 
l1 

0 

0 

TABLE 1.--Quallty•of-water data from wells and opringo in the San Antonio area--Continued 

(Results in milligrams per liter except as indicated) 

AY-68·28•502 AY-68-28·505 

Apr. 4, 1972 Nov. 12, 1969 

506 456 

Continuous 15 minutes 

110 10 

13 

98 

6.2 

2.3 

1.0 

312 

0 

5.6 

9.2 8.4 

.1 

270 

.1 

526 50S 

7.8 

23.0 

291 

3.3 

.03 

.2 

0 0 

0 0 

0 0 

AY-68·28-505 

Aug. 4, 1971 

456 

10 minutco 

10 

1100 

20 

46 

AY-68-28-505 

Aug. 4, 1971 

456 

60 minuteo 

10 

318 

0 

6.0 

10 

270 

519 

7.7 

.00 

3.5 

.oo 

.oo 

.00 

310 

18 

15 

.oo 

.002 

.000 

<.0005 

.08 

AY-68-28-505 

Aug. 11, 1971 

456 

10 minutes 

10 

0 

0 

0 

AY-68-28-505 AY-68·28·505 AY-68-28-505 

Aug. 11, 1971 Jan. 27, 1972 Apr. 5, 1972 

456 456 456 

60 minutco 30 minutes 10 minutco 

10 10 10 

10 

521 550 

.00 

4.0 

.00 

.00 

.00 

0 8 

0 0 0 

0 0 



TABLE I.--Quality-of-water dato from wells and oprings in the San Antonio orca--Continued 

(Results in milligrams per liter except as indicated) 

Well nu111ber AY-68·28•.50.5 AY•68·28·506 AY-68·28·.506 AY-68·28·506 AY-68·28·601 AY-68·28·602 AY-68·28·603 AY•68·28·603 AY-68·28·604 

Date Of collection Apr. 5, 1972 Apr. 2, 1970 Feb. 3, 1971 Mar. 4, 1971 Dec, 3, 1969 Nov. 12, 1969 Apr. 5, 1972 Apr. 5, 1972 Apr. 5, 1972 

Depth Of well (ft) 4.56 490 490 490 425 391 377 377 344 

Sampled after pumping 60 minutes 10 minuteo 10 rninutco 40 minutes 10 minutcc 15 ml.nuteo 10 minuteo 60 C>inutco 10 minutes 

Discharge (gpm) ................... 10 20 20 20 50 10 15 15 10 

Silica (Si02) ....................... -- 9.0 -- -- 14 14 -- 16 --
Calciu= (Ca) ...................... -- 100 -- .. 88 118 -- 92 --
Magnesium (Mg) .. ····· ............ -- 3.5 -- .. 8.1 5.4 -- 6.4 --
Sodium (Na) ......................... .. 4.4 . . -- 16 8.5 -- 11 6,4 --
Potassium (K) .................... -- 1.0 . - -- 1.0 1.4 -- -- --
Bicarbonate (HC03) ......... ... .. .. -- 288 -- .. 292 352 -- 304 

Carbonate (C03 ) .. .. .......... .... -- 0 -- .. 0 0 -- 0 --
Sulfate (S04) .. .. ............ ·····. .. 13 14 .. 24 13 -- .5.6 --
Chloride (C1) .................... 10 7.8 9.0 -- 14 17 9.1 8.8 10 

Fluoride (F) ... ..... ....... ... .. . -- .o -- .. .2 .1 -- .1 --
Bromide (Br) . .. .. . ... ........ .. .. . -- .. -- -- .. .. .. .. --
Iodide (I) •• 0 eee e•eee eeeee• I ee o e e -- .. -- .. -- .. -- -- --
Hardness as CaC03 e ••• ee•eeeeee I ee -- 260 -- -- 250 320 -- 260 --
Sodiuc adsorption ratio (SAR) .... -- .1 -- -- .4 .2 -- .2 --
Specific conductance 

(micromhos at 25"C) ······· ..... 541 504 -- .. 537 620 498 498 509 

pH • •••• ••• •• 0 • ••••••••••••••••••• -- 7.1 .. .. 7.4 7.5 -- 7,2 --
Temperature ("C) •••••••• 0 0 0 •••••• 

.. 21.0 17.5 -- 23.0 21.0 22.0 22,0 22.0 

Dissolved solids (calc) 000 ••••••• -- 296 -- .. 314 363 -- 286 --
Ammonia (NH4) .................... -- .oo .oo .. .oo .. -- .00 --
Nitrate (N03) • ••• ••••••• 00 ••••••• 

.. l!i 5.8 .. 4.9 13 -- 2.2 .. 
Nitrite (N02 ) •••••••••••••••••• 0. -- .oo .00 -- .oo -- -- .oo --
Phosphate (1'04) ... .. ........ .. .. . -- ,04 .12 .. .02 .01 -- ,02 .. 
Detergen!s (MBAS) • ••• ••••••• •• 0 •• -- -- .oo -- .. .. -- .oo --
Biochemical oxygen demand (BOD) .. -- .o .3 .. .2 .2 -- -- --
Coliform (colonies per 100 ml) ... 2 210 45 840 0 24 13 2 47 

Fecal coliform 
(colonies per 100 ml) .......... 0 2 0 4 0 0 0 0 0 

Streptococci 
(colonies per 100 ml) .......... 0 2 0 3 0 0 0 0 0 

Aluminum (Al) .................... -- -- -- .. -- -- .. -- .. 
Arsenic (As) ..................... -- -- .00 -- -- -- -- -- --
Boron (B) ........................ .. .. -- .. -- .. -- -- .. 
Copper (Cu) ...................... .. -- .013 .. .. -- -- -- --
Iron (Fe) ... ... . .. . .......... .... -- .03 -- .. .. -- .. -- --
Lend (Pb) ••••••• 000 •••••••••••••• 

.. -- .ooo -- -- -- -- -- .. 
Lithi\m (Li) ..................... -- .. -- .. -- .. -- .. .. 
Manganese (Mn) ................... -- -- .. -- .. .. .. -- .. 
Mercury (Hg) ..................... .. -- <.0005 -- -- -- -- -- .. 
Zinc (Zn) ········ ................ -- -- .96 -- -- .. -- .. ·-

Sodiu= nnd pot~oaium calculated oo oodium (No), 



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

(Results in milligrams per liter except as indicated} 

Well nu~:~ber 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 or collection Apr. 5, 1972 Nov. 12, 1969 Aug. 4, 1971 Nov. 12, 1969 Apr. 6, 1971 Feb. 3, 1971 Aug. 4, 1971 Aug. 6, 1971 Aug. 11, 1971 

Depth or well (ft} 344 450 450 300 762 525 602 602 602 

Sampled arter pumping 60 =lnutes 15 =inuto:o Many hours 10 mlnuteo Several hours Many hours Many hours Many bourn Several hours 

Discharge (gpm} •• •• o •••OOO 00 000 0 I 10 1000 1000 15 350? 80 140 120 120 

Silica (Si03} ..................... 17 12 -- 12 14 -- 12 -- --
Calcium (Co} ...................... 95 84 -- 78 100 84 79 -- --
Magnesium (Mg) ................... 6.0 16 -- 15 13 18 23 -- --
Sodium (Na) ....................... l/ 6.0 8.5 -- 7.1 l/ 8.3 -- l/ 3.7 -- --
Potassium (K) ..................... -- 1.4 -- 1.3 -- -- -- -- --
Bicarbonate (HC03) ··············· 304 300 296 288 340 304 324 -- 312 

Carbonate (C03 ) .................. 0 0 0 0 0 0 0 -- 0 

Sulfate (504} .................... 6.4 24 24 16 16 29 14 -- 14 

Chloride (Cl} ..................... 10 13 14 11 14 10 11 -- 9.0 

Fluoride (F) ·············· ....... .1 .2 -- .2 .2 -- .3 -- --
Bromide (Dr) .. ····· .............. -- -- -- -- -- -- -- -- --
Iodide (I) ....................... -- -- -- -- -- -- -- -- --
Hardness as CaC03 ................ 260 280 280 260 300 280 290 -- 280 

Sodium adsorption ratio (SAR) .... .2 .2 -- .2 • 2 -- .1 -- --
Spectric conductance 

(micromhos at 25"C) ............. 510 542 542 500 591 536 536 529 518 

pH ............................... 7.3 7.4 7.6 7.S 7.S 7.7 7.6 -- 7.8 

Temperature ("C) ................. 22.0 22.0 -- 21.5 22.0 23.0 -- -- --
Dissolved solids (calc} .......... 295 314 -- 288 340 -- 306 -- --
Atlmonia (NH4} ············· ....... .oo -- .oo -- .00 .00 .00 -- .oo 
Nitrate (N03) .................... 5.3 7.3 8.0 5.4 7.6 2.2 4.0 -- 4.0 

Nitrite (N02 ) ···················· .oo -- .00 -- .oo .00 .00 -- .00 

Phosphate (P04) ··········· ....... .03 .01 .oo .01 .00 .15 .oo -- .00 

Detergents (IIBAS) ··········· ..... .oo -- .00 -- .01 .00 .00 -- .oo 
Biochemical oxygen demand (BOD) .. -- .1 -- .2 .6 .9 -- -- --
Coliform (colonies per 100 ml) ... 570 1 83 42 0 0 3600 2000 79 

Fecal coliform 
(colonies per 100 ml} .......... 0 0 0 0 0 0 33 200 2 

Streptococci 
0 0 140 5 (colonies per 100 m1} .......... 0 0 0 0 170 

Aluminum (Al) .................... -- -- -- -- -- -- -- -- --
Arsenic (As} ..................... -- -- .oo -- .00 .00 .00 -- --
Boron (B) ···················· .... -- -- -- -- -- -- -- -- --
Copper (Cu} ················ ...... -· -- .ooo -- .002 .006 .004 -- --
Iron (Fe) ·················· ...... -- -- -- -- -- -- -- -- --
Lend (Pb) .. ················ ...... -- -- .ooo -- .000 .000 .ooo -- --
Lithium (Li) .. ············· ...... -- -- -- -- -- -- -- -- --
Manganese (Mn} ................... -- -- -- -- -- -- -- -- --
Mercury (Hg) ..................... -- -- .0006 -- <.0005 <.0005 <.0005 -- --
Zinc (Zn) .. ·········· ............. -- -- .00 -- .09 .02 .00 -- --

lJ SodiiPD and Potooaium ealeu1oted QO a odium (No). 



Well number 

Date of collection 

Depth of well (ft) 

Snmpled nfter pumping 

Discharge (gpm) •••••••••••••.•••. 

Silica (Si02 ) •••••••••••••••••••• 

Cnlcium (Cn) ................... .. 

llngnesium (ldg) ••••••••••••••••••• 

Sodhm (Na) .............. • • • • • • • • 
Potassium (K) ................... . 

Bicarbonate (IIC03 ) ........ • • • • • • • 

Carbonate (C03 ) •• • • • • • • • • • • • • • • • • 

Sulfate (S04) ..... • .. • ..... • .... • 

Chloride (Cl) •••••••••••••••••••• 

Fluoride (F) 

Bromide (Dr) ••.•••••••••••••••••• 

Iodide (I) ...................... . 

Jlnrdness ns CnC03 • •. • • • • • • • • • • • • • 
Sodium adso••ption ratio (SAR) •••• 

Specific conductance 
(micromhos at 25°C) •••••••••••• 

pll ••••••••••.•••••••••••••••••••• 

Temperature (°C) ••••••••••••••••• 

Dissolved solids (calc) •••••••••• 

Ammonia (NII 4 ) •••• • • • • • • • • • • • • • • • • 

Nitrate (N03) ........ • .. • ........ 

Ni tri to (N02 ) •••• • • • • • • • • • • • • • • • • 

Phosphate (POe) ..... • ...... • .. • .. 

Detergents (IIBAS) •••••••••••••••• 

Biochemical oxygen demand (BOD) •• 

Coliform (colonies per 100 ml) ••• 

Focal coliform 
(colonies per 100 ml) .••••••••• 

Streptococci 
(colonies per 100 ml) •••••••••• 

Aluminum (Al) •••••..••••••••••••• 

Arsonic (As) ••••••••••• : • •••••••• 

Boron (B) •••••••••••••••••••••••• 

Copper (Cu) ••••••••.••••••••••••• 

Iron (Fe) •••• , .................. . 

Load (Pb) •••••••••.•••••••••••••• 

Lithium (Li) •••••••••••...••••••• 

Mnngancso Otn) ••••••••• , ••••••••• 

Mercury (llg) •••••••••••.••••••••• 

Zinc (Zn) ••• , , , •••••••••••••••••• 

TABLE 1.--Quality-o[-water data [rom wells and springs in tho Son Antonio oroo•·Continucd 

(Results in milligrams per liter except as indicated) 

AY-68-29-104 AY-68·29·104 AY-68•29·104 AY-68-29-104 AY-68·29·104 AY-68-29-104 

J11n. 26, 1972 Jan. 26, 1972 Jan. 26, 1972 Feb. 9, 1972 Fob, 9, 1972 Feb. 9, 1972 

602 602 602 602 602 602 

10 minutes 40 minutoo ~0 minutes 10 minutes 40 minutes 90 minuteo 

400 400 400 400 '•DO 400 

550 552 534 557 

620 350 180 340 80 56 

0 0 0 0 0 0 

0 0 0 0 0 0 

AY-68·29-104 AY•68•29•104 AY-68·29·104 

Feb, 9, 1972 Feb. 9. 1972 Fob, 24, 1972 

602 602 602 

150 mlnutco 210 minutes 10 minutes 

400 400 t,oo 

10 

570 52' 

.oo 
3.5 3.7 

.oo .oo 
,06 .06 

.oo .00 

15 140 6fl 

0 0 0 

0 0 0 



Well nuaber 

Date of collection 

Depth of well (ft) 

Sampled after pumping 

Discharge (gpm) .•••••.••••••.•.•. 

Silica (Si02 ) •••••••••••••• • • • • • • 

Calcium (Ca) ••......•.•.••••••••• 

Magnesium (Mg) •.••.•••••••••••••• 

Sodium (No) ••••.•••.••...•.•••... 

Potassium (K) •••••••••••••••••••• 

Bicarbonate (HC03 ) ••••••••••••••• 

Carbonate (C03 ) ••• • • • • • • • • • • • • • • • 

Sulfate (SOt) . • •. · · · · • • · • • • · • • • • • 
Chloride (Cl) ••••••••.•••.•..•••. 

Fluoride (F) 

Bromide (Br) .•.•..•••.••••.•.•.•• 

Iodide (I) •..•.•.••.•...••••.•••• 

Hardness as CaC03 •••••••••••••• • • 

Sodium adsorption ratio (SAR) .•.• 

Specific conductance 
(micromhoH ot 25°C) 

pH ••. • •. • • • • • • ••• • • • •• • • • • •• • • • • • 
Temperature (°C) 

Dissolved solids (calc) •••••.•••• 

t: Ammon in (NH 4) •.•••••••••••••••••• 

Nitrate (N03 ) ••••• • • • • • • • • • • • • • • • 

Nitrite (N02 ) ••••• • • • • • • • • • • • • • • • 

Phosphate (POt> .. • · · • · · · · · • · · · • · · 
Detergents (MBAS) ••••••••••.••••• 

Biochemical oxygen demand (BOD) •• 

Coliform (colonies per 100 ml) •.• 

Feca 1 co 11 form 
(colonies per 100 ml) 

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

Aluminum (Al) ••••••.••....••.•••• 

Arsenic (As) •••••••••••••.••••.•• 

Boron (B) ••••••••.•••••.••••.•••• 

Copper (Cu) •••.•••••••••••••••••• 

Iron (Fe) ••••••.••.•••••••••••••• 

Lead (Pb) •••••••.•••••••.••.••.•. 

Lithium (Li) •••..•..•.•.......... 

llanganese (Mn) •••••.•••..•••••••. 

Jfercury (Hg) •.•••••••••.••••.•••• 

Zinc (Zn) ••••••••.••••.•••.••.••• 

TABLE l.••Quallty-of-water data from wclln and opringn in the San Antonio area--Continued 

(Results in milligrams per liter except as indicated) 

AY-68·29·104 AY-68·29·104 AY-68·29•104 AY-68-29·104 AY-68·29·104 AY-68·29•104 

Feb. 24, 1972 Feb. 24, 1972 Feb. 24, 1972 Feb. 24, 1972 Feb. 24, 1972 Har. 23, 1972 

602 602 602 602 602 602 

40 minute• 90 minutes 120 minutes 150 minutetl 210 minutes 10 minutetl 

400 400 400 400 400 400 

10 10 10 10 10 9.0 

3.7 4.4 

.00 .oo 

.08 .09 

.oo .oo 

64 4 4 60 120 210 

0 0 0 0 0 0 

0 0 0 0 2 0 

AY-68-29·104 AY-68-29-104 AY· 68· 29•104 

Har. 23, 1972 Har. 2J, 1972 Har. 23, 1972 

602 602 602 

40 10inutes 90 minuteo 150 minutes 

400 400 400 

10 8.9 

60 12 4 

0 0 0 

0 0 0 



Well nu10bcr 

Date of collection 

Depth of well (ft) 

Sacpled after p~ping 

Discha•·ge (gpm) .••..••..••••.••.. 

Silica (Si02 ) ••••••••••• • • • • • • • • • 

Calcium (Ca) .•.••••.••••••••••••• 
Magnesium (Mg) ................. .. 
Sodium (Na) .................... .. 
Potassium (K) •••..•.•...••••••.•• 

Bicarbonate (HC03 ) ••••••••••••• •. 

Carbonate (C03 ) •• • • •• • • • • • • • • • • • • 

Sulfate (S04 ) .... • .. • • .. • • • • • .. • • 

Chloride (Cl) 
Fluoride (F) 
Bromide (Br) •.••••••••..••..... •. 

Iodide (I) ••...•.. • .. · • .... • • .. • • 

Jlardness as CoC03 • • • • • • • • • • • • • • • • 

Sodium adsorption ratio (SAR) .••. 
Specific conductance 

(microJOhos at 25°C) 
pll ••••••••••..••••••••••••••••••• 

Dissolved solids (calc) ••.••••••• 

:I; Ammonia (Nile) • • • • • • · • • • • • • • • • • • • • 

Nitrate (N03) ........ • • .. • • • • • • • • 
Nitrite (N02 ) •••• • .. • • .. • • • • • • • • • 

Phospho te (P04 ) •• • • • • • • • • • • • • • • • • 

Detergents (MBAS) ••••••••.•....•. 

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

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

Streptococci 
(colonies per 100 ml) •••••••••• 

Aluminum (Al) •••.•••••••••••••••. 
Arsenic (As) ................... .. 
Boron (B) •••..••••••.••••......•• 

Copper (Cu) •••••.••.• • • • • • • • • • • • • 
Iron (Fe) ....................... . 
Lead (Pb) •••••••.•••••••.•••••.•. 
Lithium (Li) .................... . 
llanganese (Mn) ••.••.••••••••••••. 
Mercury (Hg) •••.••••••••••••.•••• 
Zinc (Zn) •••.••••..•..•••••••..•• 

TABLE 1.--Quulity-of-watcr data from wello and opringo in the San Antonio aroa••Contlnucd 

(Results in milligrams per liter except as indicated) 

AY-68•29·104 AY-68·29·104 AY-68-29-104 AY-68·29-104 AY-68-29-104 AY-68-29•104 

Mar. 23, 1972 Mar. 23, 1972 Mar. 23, 1972 Mar. 23, 1972 Mar. 23, 1972 Mar. 23, 1972 

602 602 602 602 602 602 

210 cinutco 270 minutes 300 minuteo 330 mlnuteo 360 mlnuteo 40 minuteG 

400 400 400 400 400 400 

8.7 8.7 9.0 8.9 8. 7 11 

.oo .oo 
3.5 4.0 

.00 .00 

.09 .08 

.00 .oo 

8 0 0 60 60 31 

0 0 0 0 0 

0 0 0 0 0 

AY-68-29·104 AY-68-29-104 AY-68-29·104 

Mar. 23, 1972 Mar. 23, 1972 Mar. 23, 1972 

602 602 602 

90 clnuteo 120 minutes 150 =lnutes 

400 400 400 

10 11 10 

9 9 14 



Well number 

Date of collection 

Depth of well (ft) 

Sampled after pumping 

Discharge (gpm) •.•••••••••••.•••. 

Silica (Si02) .................. .. 

Calciua (Ca) .................... . 

Mllgnesium (ldg) ••••••.••.••••••••• 

SodiUIII (Na) •••••. • •..•••••• • • • • • • 

Potassium (K) •••• • ••••••••••••••• 

Bicarbonate (HC03 ) ............ • · • 

Carbonate (C03) •. · · · • • • • • • • • • · • • • 

Sulfate (SOc) •••• • • • · • • · • • • • · · • · • 
Chloride (Cl) •.•.•....•.••.••.••• 

Fluoride (F) 

Bromide (Br) •••••••••••••••••.••• 

Iodide (I) ...................... • 

Hardness as CaC03 •• • • ••• • • • • • • • • • 

Sodiu= adsorption ratio (SAR) .•.• 

Specific conductance 
(microahos at 25"C) 

pH • • .• • •• • • • • • • • • • • • .•• • • • • •. • • • • 

Teaperature ("C) 

Dissolved solids (calc) .•••••.••• 

S:. Ammonia (NH4 ) ••••• • • • • • • • • • • • • • • • 

Nitrate (N03) .......... • .. • ...... 

Nitrite (N02 ) •••• • • • • • • •• • • • • • • • • 

Phosphate (P04 ) •••••••••••••••••• 

Detergents (ldBAS) ••••••••••••••.• 

Biochemical oxygen demand (BOD) .• 

Colifora (colonies per 100 al) ••• 

Fecal col Uorm 
(colonies per 100 al) •••••.•.•. 

Streptococci 
(colonies per 100 ml) •••••••••• 

AlWDinum (Al) •.•• • ••••••••• • • • • •. 

Arsenic (As) ••••• • .• · •• •• • • • • • • • • 
Boron (B) •••.•••••••••••••••.•••• 

Copper (Cu) ••••••••••..•.••• • • • • • 

Iron (Fe) ...................... .. 

Lead (Pb) ••••••••.•••..•..•.••••. 

Lithium (Li) •••.•••••••...••••••• 

Manganese (ldn) •.•.••••••.•••••••. 

Mercury (Hg) ••••••••••••••••••••• 

Zinc (Zn) ••••••...........•••..•. 

TABLE 1.--Quality-of-watcr data (rom wel1o and opringo in the San Antonio area--Continued 

(Results in milligrams per liter except as indicnted) 

AY-68-29-104 AY-68-29-104 AY-68-29-104 AY-68-29-104 AY-68-29-104 AY-68-29-104 

K4r. 23, 1972 K4r. 23, 1972 K4r. 23, 1972 Kar. 23, 1972 Har. 30, 1972 Kar. 30, 1972 

602 602 602 602 602 602 

180 minute& 210 minutes 240 minutuo 270 minutes 300 mlnuteo 330 minutes 

400 400 400 400 40(1 400 

10 10 10 10 9.8 10 

.oo 
3 • .5 

.oo 

.02 

.oo 

0 2 0 13 12 

0 

0 

AY-68-29-104 AY-68-29-104 AY-68-29-104 

Har. 30, 1972 K4r. 30, 1972 Kar. 30, 1972 

602 602 602 

360 mlnuteu 390 minutes 420 minutes 

400 400 400 

10 9.8 9.7 

0 10 11 



Well number 

Date of collection 

Depth of well (ft) 

Sampled after pumping 

Discharge (gpm) ..•..•.....•.•.•.. 

Silica (Si02) .•..•. • • · • • · • • • • • • • • 
Calcium (Ca) •.•••.....••••••••••• 

Magnesium (Mg) ••••••••••••••••••. 
Sodium (Na) •.••...••••..••••••••• 
Potassium (K) ••••••.•.......••.•• 

Bicarbonate (HC03 ) ••••• • • • • • • • • • • 

Carbonate (C03 ) ••• • • • • • • • • • • • • • • • 

Sulfate (S04 ) ••••• • • • • • • • • • • • • • • • 

Chloride (Cl) 
Fluoride (F) 
Broe~ide (Br) ••••••......••••••••• 
Iodide (I) .•.••••••••....••..•••. 

Hardness as CaC03 •••••••••••••••• 

Sodium adsorption ratio (SAR) •••. 
Specific conductance 

(micromhos at 25°C) 

pH .•.• • • • • • • • • • • • •... • • • • • • • • • • • • 
Temperature (°C) ••••..••••.•.•••. 
Dissolved solids (calc) ••..•.•.•. 

-!r Ammonia (NH 4 ) •••• • • • • • • • • • • • • • • • • 

Nitrate CN03) · · • · • • • • • • • • • • • • • • • • 
Nitrite CN02) . • • • • • • • • • • • • · · · · · · · 
Phosphate (P0 4 ) ••••••••••••• • •••• 

Detergents (MBAS) •....••••••••••• 

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

Fecal col Uorm 
(colonies per 100 ml) •••••••••. 

Streptococci 
(colonies per 100 e~l) •••••••••• 

Aluminum (A1) •••• • •.. • • · • • • •••••• 
Arsenic (As) .••.••••••••••••••••• 
Boron (B) ••••••••••••••.••••••••• 
Copper (Cu) .••••••••••..•• · •••••• 
Iron (Fe) ....................... . 
Lend (Pb) ••.••••••••••••••••••••• 
Lithium (Li) ................... .. 
Manganese (Mn) •••••••••..••.•.••. 
MercurY (Hg) .••.•..••••.••.•..•.• 
Zinc (Zn) ••.•••••.••••..••.••...• 

TABLE l.••Quallty·o£-vater data from wells and oprlngo ln the San Antonio oroo··Contlnucd 

(Results in milligrams per liter except as indicated) 

AY-68-29·104 AY-68·29·104 AY-68·29·104 AY-68·29·104 AY-68·29·105 AY-68·29·105 

Mar. 30, 1972 Mar. 30, 1972 Mar. 30, 1972 Mar. 30, 1972 Nov. 12, 1969 Apr. 12, 1972 

602 602 602 602 285 285 

450 mlnutco 480 minutes 510 mlnutco 540 1!1lnutcs 10 mlnutea 10 clnutcs 

400 400 400 400 10 10 

13 

112 

3.4 

5.2 

.6 

352 

0 

.o 
9.8 9.4 9.8 9.5 9.2 

.o 

290 

.1 

558 554 

7.5 

23.0 23.0 
319 

2.1 

.01 

0 4 50 0 

0 0 0 

0 0 

.OJ 

.020 

.oo 

.010 

.01 

0 

.82 

AY·68-29·105 AY-68·29·106 AY-68·29·106 

Apr. 12, 1972 Dec. 3, 1969 Aug. 10, 1971 

285 490 490 

30 .,lnuteo 15 c>inutea 10 1!1lnutcu 

10 10 20 

12 

74 

20 

6.4 

1.0 

308 

0 

12 

11 

.3 

270 

.2 

553 517 

7.6 

23.0 23.5 

289 

.00 .oo 
1.3 1.3 

.oo .oo 

.02 .00 

.00 

. 1 

0 0 0 

0 0 0 

0 0 0 



Well number 

Date of collection 

Depth of well (ft) 

Sampled after pumping 

Discharge (gpm) ...•..•.....•••••• 

Silica (Si02) ..••••••••••• · · · · · · · 

Calcium (Ca) ••.•.••.•...••••••••• 

Magnesium (Mg) .•••••••••••......• 

Sodium (Na) •••••.••.••..••••••••• 

Potassium (K) .••.•••••••••••••••• 

Bicarbonate (IIC03 ) ••••• • • • • • • • • • • 

Carbonate (C03} ..•.••••••••••.•.• 

Sulfate (S04 ) ................... • 

Chloride (Cl) ••.••••••••••.••..•. 

Fluoride (F) 

Bromide (Br} .•••••••••••.•••••••• 

Iodide (I} .................. · • .. · 

Hardness as CaC03 .•..•••..••••••• 

Sodium adsorption ratio (SAR) •••• 

Specific conductance 
(micromhos at 25"C} 

pH •..••.•• , •••••.••.••••••••••••• 

Temperature (°C} .•••••..••••••••• 

Dissolved solids (calc) ••.•.••••• 

fj; Ammonia (NII 4 } • • • • • • • • • • • • • • • • • • • • 

Nitrate (N03 ) .......... • ........ • 

Nitrite (N02} . • • • • • • • • • • • • · · • • • · • 

Phosphate (P04 ) •••• • • • • • • • • • • • • • • 

Detergents (MBAS) ••••••••••..•.•• 

Biochemical oxygen demand (BOD) •• 

Coliform (colonies per 100 ml) •.• 

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

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

Aluminum (Al} •••••••••.•••• • ••••• 

Arsenic (As) •••.••.•••••••••.•.•• 

Boron (B) •••..••••••••..••••••••• 

Copper (Cu) •••••.•••••••••••••••• 

Iron (Fe) ...................... .. 

Lead (Pb) ••••.••.••.•••••••.•...• 

Lithium (Li} • , •• , ••.•••.•••••.•.• 

Manganese (Mn) •• , ••.•• , •••••••••• 

Mercury (Hg) , , • , , ••••••.••••••• , • 

Zinc (Zn) •••••••••••••...••••.•.• 

AY-68-29-106 

Aug. 10, 1971 

490 

60 minutes 

20 

7.6 

12 

.00 

1.8 

.oo 

.oo 

.00 

0 

0 

0 

.00 

.002 

.000 

<.0005 

.16 

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

(Results in milligrams per liter except as indicated) 

AY-68-29-203 

Aug, ll, 1971 

239 

10 minutes 

10 

.00 

5.8 

.00 

.00 

.00 

69 

0 

0 

AY-68-29-203 

Aug. 11, 1971 

239 

60 minutes 

10 

324 

0 

10 

7.8 

290 

528 

7.7 

.00 

6.2 

11 

0 

0 

.00 

.00 

.00 

.oo 

,010 

.ooo 

.0009 

.07 

AY-68-29-204 

Aug. 11, 1971 

280 

10 minuteD 

7 

9.6 

7.6 

.00 

7.1 

.00 

.00 

.00 

0 

0 

AY-68-29-206 

Apr. 2, 1970 

390 

20 minutes 

10 

10 

90 

16 

4.8 

1.0 

332 

0 

9.6 

7.4 

.1 

290 

.1 

548 

7.3 

22.5 

312 

.00 

9.7 

.00 

.02 

.o 
7 

0 

0 

.02 

AY-68·29-206 

Aug, 3, 1971 

390 

10 minutes 

10 

83 

2 

0 

AY-68-29·206 AY-68-29-302 AY-68·29-302 

Aug, 3, 1971 Dec. 3, 1969 Aug. 3, 1971 

390 385 385 

60 minutes 10 minutes 10 minute• 

10 10 10 

12 

94 

10 

4.1 

.7 

348 32.0 

0 0 

5.6 8.4 

9.6 6.8 

.2 

310 280 

.1 

566 522 

7.7 7.8 

22.5 

299 

.00 .oo 
8.4 6.2 

.00 .oo 

.00 ,02 

.04 

.2 

170 0 42 

8 0 0 

2 0 0 

.00 

.002 

.000 

<.0005 

.20 



Well number 

Date of collection 

Depth of well (ft) 

Sampled after pumping 

Discharge (gpm) ..••••.••••••.•.•. 
Silica (Si02 ) •••••.••.••••.•.•••• 

Calcium (Ca) ••••.•••••••••••••••• 
Magnesium (Mg) ••••.••...••...•.•• 

Sodium (Na) •••.•.•••••••••••••••• 
Potassium (K) ••••••.•••••••••.••• 

Bicarbonate (HC03 ) ••••••••••••••• 

Carbonate (C03 ) •• • • • • • • • • • •. •. • •• 

Sulfate (S04 ) ................... . 

Chloride (Cl) 
Fluoride (F) 
Bromide (Br) ...•.•.••..•••..•..•• 
Iodide (I) ••.•••••••••.•••••••••• 
Hardness as CaC03 •••••••••••••••• 

Sodium adsorption ratio (SAR) .... 
Specific conductance 

(micromhos at 25"C) .••.......•. 

pH • ..••. •• ••. ••. • •, • •, •••• •• • • • •• 
Temperature ("C) 
Dissolved solids (calc) •••••.•.•• 
Ammonia (NH4) 

Nitrate (N03 ) 

Nitrite (N02 ) 

Phosphate (PO•) •• • • • · · • • • · • • • · • • · 

Detergents (MBAS) ..•..•••.••••••• 

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

Fecal coliform 
(colonies per 100 ml) 

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

Aluminum (Al) •••••••••••••••••••• 
Arsenic (As) ..••••••••.•.•••••••• 
Boron (B) ••••••••••••••.••••.•••• 
Copper (Cu) ••..•••••••••••••••••• 
Iron (Fe) ...................... .. 
Lead (Pb) ••.••••••••••••••••••••• 
Lithium (Li) •••••• , •••• , , •• , ••••• 
Manganese (Mn) •• , •• , •••• , •• , ••• , • 
Mercury (Hg) •. , •••••••••••••• , ••• 
Zinc (Zn) ••••• , •••• , ••••• , ••••••• 

TABLE 1.--Quality-of-watcr dota from wells and springs in the San Antonio orea•-Contlnued 

AY-68·29·302 

Aug, 3, 1971 

385 

60 minutes 

10 

320 

0 

8.4 

8.2 

290 

526 

7.6 

.oo 
5.8 

.00 

.00 

.00 

33 

0 

.00 

.002 

.000 

<.0005 

.19 

(Results in milligrams per liter except as indicated) 

AY-68·29·403 AY-68-29·403 

Sept, 15, 1969 Apr. 2, 1970 

340 340 

10 minutes 10 minutes 

10 10 

582 

22.5 

.oo 
3.0 

~OO 

.02 

.0 

67 740 

0 0 

0 

AY-68-29-403 

Feb. 3, 1971 

340 

10 minute• 

10 

9.5 

9.6 

8.2 

22.0 

.00 

3.1 

.oo 

.00 

.oo 

.2 

120 

0 

0 

.oo 

.002 

.000 

<.0005 

.42 

AY-68-29-403 

Apr. 7. 1971 

340 

10 minutes 

10 

22.0 

18 

0 

0 

AY-68-29·403 

Apr. 7. 1971 

340 

60 minutes 

10 

22.0 

170 

0 

0 

AY-68·29·403 AY-68·29-403 

Oct. 14, 1971 Apr. 13, 1972. 

340 340 

30 minutco 10 minutes 

10 10 

554 597 

22.0 23.0 

32 

0 

0 

.010 

AY-68•29·403 

Apr. 13, 1972 

340 

60 minutes 

10 

110 

8.8 

364 

0 

9.6 

8.2 

310 

592 

7.3 

23.0 

.17 

3.0 

.oo 

.02 

.oo 

44 

0 

59 



Well number 

Date of collection 

Depth of well (ft) 

Sampled after pumping 

Discharge (gpm) ...•.••.•••.•.•••. 

Silica (Si02) ...... • ............ • 
Calcium (Ca) ••••.••.•.••••••••••• 
Magnesium (Mg) •••••••••••.••••.•. 
Sodium (Na) •.••..••.••••••••••••• 
Potassium (K) •••••••••••••••••.•• 

Bicarbonate (HC03 ) ...... • ........ 

Carbonate (C03) •.•••••••••••••••• 

Sulfate (504 ) ••••• • • • • • • • • • • • • • • • 

Chloride (Cl) 
Fluoride (F) 
Bromide (Br) •••••••.•.••••••••••. 
Iodide (I) ••.•••••••••••••••••.•• 

Hardness as CaC03 ••••••••••• • • • • • 

Sodium adsorption ratio (SAR) •••• 
Specific conductance 

(micromhos at 25°C} 

pH . • • • •• • ··•. ••• • •• • •• ••• • • • • • • •• 
Temperature (°C) 
Dissolved solids (calc} .•.••.•.•• 

~ Ammonia (NH4 ) .................. .. 

Nitrate (N03 ) .... • ...... • ...... .. 

Nitrite (N02} 
Phospho te (P04 ) ................ .. 

Detergents (MBAS) •••••••• , ••••••• 

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

Fecal coliform 
(colonies per 100 ml) 

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

Aluminum (Al) •••••.••••. • .• • • • • • • 
Arsenic (As) .••.••••••••••••••••• 
Boron (B) •••••••••••••••••••••••• 

Copper (Cu) •••••••••••••••••••••• 
Iron (Fe) .•••••••••••••.••.••.••• 
Lead (Pb) •••••••.•••••••••••••••. 
Lithium (Li) •.•••••.••••••••••••• 
Manganese (Mn) . , •• , . , • , , ••••••••• 
Mercury (Hg) •••••••••••..••...••• 
Zinc (Zn) ••••••••.••••.•.•••••••• 

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

AY-68-29-409 

Aug. 12, 1971 

460 

30 minutco 

6 

35 

0 

(Results in milligrams per liter except as indicated) 

AY- 68· 29-409 

Aug. 12, 1971 

460 

60 minutes 

6 

6.8 

8.0 

.00 

3.1 

.00 

.00 

.00 

26 

0 

0 

.00 

,005 

.ooo 

<.0005 

.23 

AY-68·29-410 

Feb. 3, 1971 

318 

10 minutes 

620 

16 

6.2 

10 

21.5 

.00 

4.0 

.00 

.00 

.oo 

.8 

0 

0 

0 

.00 

.oos 

.000 

<.0005 

.01 

AY-68-29-410 

Aug. 8, 1971 

318 

Many hours 

620 

330 

0 

6.8 

10 

290 

537 

7.7 

23.0 

.00 

4.0 

.oo 

.00 

.00 

0 

0 

0 

AY-68-29-502 

Apr. 2, 1970 

264 

7 minutes 

10 

571 

22.0 

.oo 
3.8 

.00 

.04 

.o 
0 

0 

0 

AY-68-29-502 

Apr. 7, 1971 

264 

35 minutes 

10 

22.0 

0 

0 

0 

AY-68-29-503 AY-68-29-503 AY·68·29·503 

Sept. 15, 1969 Apr. 2, 1970 Hay 28, 1970 

349 349 349 

10 minutes 10 minutes 10 minutes 

10 10 10 

534 

22.0 

.00 

3.9 

.00 

,03 

.o 
1500 410 1800 

0 0 0 

3 4 0 



Well number 

Date or collection 

Depth of well (ft) 

Sampled nfter pumping 

Discharge (gpm) ..•••••••••••••••• 

Silica (Si02) .••.• • · • .••• • · · • · • · · 
Calcium (Ca) ..•..••.•..••••.•.•.. 

Magnesium (Mg) •••••••.•.•••.••••• 

Sodium (Na) •.•••.•••.•.••..•••••• 

Potassiue~ (K) •••••••••••••••••••• 

Bicarbonate (HC03 ) ............. .. 

Carbonate (C03 ) ••• • • • • • • • • • • • • • • • 

Sulfate (S04 ) ••••• • • • • • • • • • • • • • • • 

Chloride (Cl) 

Fluoride (F) 

Bromide (Dr) •.••••••••..••••••••• 

Iodide (I) .•••••••••••.•••••••.•• 

Hardness as CoCOs .•..•..•••••.••• 

Sodium adsorption ratio (SAR) •••• 

Specific conductance 
(micromhos at 25°C) 

pH • • .• • ••. •• • • ••• • ••. •. • ••. •. • ..• 

Dissolved solids (calc) •••••••••• 

~ Ammonia (NH 4 ) ......................... . 

Nitrate (NOs) ·• • · • • • • · · · • • · • · • · · • 

Nitrite (N02) . • • • • • • • • • • • • · • • • • · • 

Phospho te (P04) • · · • • • • • • • • • • • • • • • 
Detergents (MBAS) •••••••••••••..• 

Biochemical oxygen demand (BOD) .. 

Coliform (colonies per 100 ml) ••• 

Fecal coliform 
(colonies per 100 arl) ...•••.••• 

Streptococci 
(colonies per 100 arl) •..••••••. 

Aluminul!l (Al) ••.••.•••••••••••••• 

Arsenic (As) ••••••.•..•••..•••••• 

'Boron (B) ••..•..••••••••••••••••• 

Copper (Cu) •••••.•••••••••••••••• 

Iron (Fe) ....................... . 

Lead (Pb) ••.••••.•.•••••••••••••• 

Lithium (Li) .••.••.••.•••••••••.• 

Manganese (lin) •••••.••.•••••••••• 

Mercury (Hg) •••.•••••...••.•.•••• 

Zinc (Zn) • •••••••......•••••••..• 

TABLE I.--Quality-of-water data from wollo and opringo in the San Antonio area--Continued 

AY-68·29·503 

Kay 28, 1970 

349 

40 minutco 

lO 

410 

(Results in mi 11 igr·nms per· I 1 ter· except ns indica ted) 

AY-68·29·503 

Hay 28, 1970 

349 

70 minutes 

10 

.00 

3.8 

.00 

.00 

AY-68·29·503 

Kay 28, 1970 

349 

120 minuteo 

10 

250 

0 

0 

AY-68·29·503 

Hay 28, 1970 

349 

180 minuteo 

10 

100 

0 

0 

AY-68-29-503 AY-68·29·503 

Hay 28, 1970 Feb. 3, 1971 

349 349 

210 clinutco 10 clinutes 

10 10 

95 98 

11 12 

336 340 

0 0 

4.4 4.8 

6.8 7.4 

282 290 

533 537 

7.0 7.4 

21.5 

.00 .00 

3.8 4,4 

.oo .00 

.00 .00 

.3 

57 

0 

0 

.00 

.040 

.000 

<.0005 

.10 

AY-68·29-503 AY-68·29·503 AY-68-29·503 

Har. 4, 1971 Mar. 7, 1971 June 17, 1971 

349 349 349 

15 minutes 15 clinuteo 10 minut<w 

10 10 10 

23.0 

.oo 
4.2 

.00 

.00 

.00 

14000 89 29 

0 0 0 

0 0 0 



Well nu~:~ber 

Date of collection 

Depth or well (ft) 

Sampled after pumping 

Discharge (gpm) .....•..•..•.•••.• 
Silica (Si02) .•••••••.••••••••••• 
Calcium (Ca) ••••.••••.•••••••••.. 
llagnesiUtl (Mg) •••••••••.••••••••• 
Sodiw:1 (Ma) •••••.••.••••...•.•.•. 

PotassiUtl (K) •••••••••••••••••••• 

Bicarbonate (IIC03 ) ••••••••••••••• 

Carbonate (C03 ) •••••••••••••••••• 

Sulfate (S04 ) ................... • 

Chloride (Cl) •.••.•..•..••••.•••• 

nuoride (F) 

Bromide (Dr) ••••••••••••••••••••• 
Iodide (I) ..................... .. 

Hardness as CaC03 •••••••••••••••• 

SodiUtl adsorption ratio (SAR) .••• 
Specific conductance 

(micromhos at 25"C) 

pH •••••••••• .••. •• .•..•••. ••••••. 
Temperature ("C) 

Dissolved solids (calc) ••.••••••• 
)G Am:lonia (NH 4 ) •••••••••••••••••••• 

Mitra te (M03 ) •••••••••••••••••••• 

Hi trite (M02) .••. • • • • · • • • • • • • • • • • 
Pbospha te (P04 ) •••••••••••••••••• 

Detergents (AJBAS) .•.••..••••••••• 

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

Fecal coliform 
(colonies per 100 ml) 

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

Aluminum (Al) •••.•••••••••••••••• 
Arsenic (As) ••••••••..•••.••••••• 

Boron (B) •••.•••••••••••••••••••• 
Copper (Cu) ••••••••••....•••••••• 
Iron (Fe) ....................... . 
Lead (Pb) •••••••••••••••••.•••... 
Li tbiUI:I (Li) •••••••••••..•.•..•.• 
Manganese (Mn) •••.•.••••.•••••••• 
llercury (Hg) •••.•.••.•••••••.•••• 
Zinc (Zn) ••••••••.•••••••••.•.••• 

TABLE 1.--Quality-of-watcr data from wells ond oprtngo tn the san Antonio area--Continued 

AY-68·29-503 

June 17, 1971 

349 

40 minutes 

10 

13 

11 

4.4 

8.0 

.1 

7.7 

23.0 

.00 

4.2 

.oo 

.00 

.00 

18 

0 

0 

.oo 

.oos 

.000 

.0007 

.03 

(Results In milligrams per liter except as indicated) 

AY-68-29·503 

June 17, 1971 

349 

70 minutes 

10 

23.0 

.00 

4.4 

.oo 

.00 

.00 

24 

0 

0 

AY-68·29·503 

June 17, 1971 

34'i 

120 minutes 

10 

4.4 

7.8 

7.6 

.00 

4.1 

.00 

.00 

.oo 

24 

0 

0 

.00 

.004 

.000 

.0007 

.03 

AY-68·29-503 

June 17, 1971 

349 

240 minutuo 

10 

.oo 
4.1 

.00 

.oo 

.oo 

13 

0 

AY-68·29·503 

June 17, 1971 

349 

480 minutes 

10 

13 

5.0 

7.6 

.1 

7.7 

.oo 
4.5 

.00 

.00 

.oo 

22 

0 

0 

.00 

.003 

.000 

.0005 

.04 

AY-68·29·503 

June 17, 1971 

349 

720 minuteu 

10 

.00 

3.9 

.00 

.oo 

.oo 

6 

0 

0 

AY-68·29·503 

June 18, 1971 

349 

960 minuto:o 

10 

12 

4.8 

7 .o 
.1 

7.7 

.00 

4.0 

.oo 

0 

0 

.00 

.00 

AY-68·29·503 

June 18, 1971 

349 

1200 minutes 

10 

.00 

1.9 

.oo 

.00 

.00 

2 

0 

0 

AY-68·29·503 

June 18, 1971 

349 

1440 mlnutco 

10 

4.0 

7.2 

7.7 

.00 

4.0 

.00 

.00 

.oo 

20 

0 

0 

.oo 

.002 

.000 

.0008 

.os 



VI 
w 

Well number 

Date of collection 

Depth of well (ft) 

Sampled after pumping 

Discharge (gpm) .••••••••••••••••• 
Silica {Si02 ) •••••••••••••••••••• 

Calcium {Ca) ••••••••••••••••••••• 
Magnesium (Mg) •.•..•..........•.• 
Soditll:l (Na) ••••.•..•.•••••••••••• 
Potassium (K) •••••••••••••••••••• 

Bicarbonate (HC03 ) ••••••••••••••• 

Carbonate (C03 ) •• • • • • • • • • • • • • • • • • 

Sul tate (S04 ) •••••••••••••••••••• 

Chloride (Cl) 
Fluoride (F) 
Bromide (Br) •..•.•..•.••••••••••• 
Iodide (I) ••••••••••••••••••••••• 

Hardness as CaC03 • ••••••• • • • • • • • • 

Sodium adsorption ratio (SAR) .•.• 
Specific conductance 

(micromhos at 25"C) 
pll .•••• ' ••••••••••••••••••••••••• 

Temperature ("C) ••••••••••••••••• 

Dissolved solids (cole) .••••••••• 

Ammonia (NH4 ) 

Nitrate (N03 ) 

Nitrite (N02 ) 

Phospho te (P04) · • • • • · • • • • · • • • • • • • 
Detergents (MBAS) •••••••••••••••• 

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

Fecal coliform 
(colonies per 100 ml) 

Streptococci 
(colonies per 100 ml) •••••••••• 

Aluminum (Al) •••••••••••••••••••• 
Arsenic (As) .•••••.••••••.••.•.•• 
Boron (B) ••••••.••.•..••••••.•••• 
Copper (Cu) •••••••.••..•.••••••••• 
Iron (Fe) ...................... .. 
Lend (Pb) ••.••••.•••••••.•.••..•. 
Lithium (Li) .................... . 
Manganese (Hn) .••.•..•••.•••••••• 
Mercury (Rg) •••.••••.••.•••..••.• 
Zinc (Zn) •••.••••.••.•••••••••••• 

TABLE 1.--Qunlity-of-water data froa wu11o and springn in the San Antonio area--Continued 

AY-68-29-503 

June 18, 1971 

349 

1680 mlnuteo 

10 

.00 

3.2 

.oo 

.oo 

.oo 

4 

0 

0 

(Results In milligrams per liter except as indicated) 

AY-68-29-503 

June 18, 1971 

349 

1920 minutes 

10 

4.4 

7.2 

7.7 

.00 

4.1 

.00 

.00 

.00 

3 

0 

3 

AY-68-29-503 

June 18, 1971 

349 

2160 mlnutco 

10 

.00 

4.0 

.00 

.00 

.00 

9 

0 

2 

AY-68-29-503 

June 19, 1971 

349 

2400 minutco 

10 

4.4 

7.0 

7.6 

.00 

4.0 

.00 

.oo 

.00 

7 

0 

0 

AY-68-29-503 

June 19, 1971 

349 

2640 minuteo 

10 

.oo 
4.0 

.00 

.oo 

.oo 

4 

0 

0 

AY- 58-29-503 

June 19, 1971 

349 

2880 minutca 

10 

13 

11 

4.8 

7.6 

. 1 

7.6 

.00 

4.0 

.oo 
.00 

.00 

3 

0 

0 

.00 

.003 

.000 

.0006 

.oo 

AY-68-29-503 AY-68-29-503 AY-68-29-503 

June 20, 1971 June 20, 1971 June 20, 1971 

349 349 349 

10 minutes 40 minutco 70 minuteo 

10 10 10 

.00 .00 .00 
4.1 4.1 4.1 

.00 .oo .oo 

.00 .oo .oo 

.oo .oo .oo 

720 47 68 

0 0 0 

0 



TABLE 1,••Qua11ty•o£-wnter datn from we11o nnd opringo in the San Antonio nren••Cont!nued 

(Results in milligrams per l1te1' 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 34~ 872 872 872 800 418 

Sampled after pumping 120 Clinutes 30 Cl!nutco 10 Clinuteo 60 Clinuteo Many hours Kany houro Many hours several d4yo H.any houro 

Discharge (gpm) ................... 10 10 10 10 1500 1500 1500 2700 1000 

Silica (Si02) ..................... -- -- -- -- 12 12 ---- --
Calcium (Ca) ..................... -- -- -- 97 87 90 -- 80 92 

Magnesium (Mg) ................... -- -- -- 11 14 14 -- 17 8.0 

Sodium (Na) ...................... -- -- -- -- 7.1 J} 9.2 -- -- --
Potassium (K) ...................... -- -- -- -- 1.1 -- -- -- --
Bicarbonate (HC03) ............... -- -- -- 338 300 308 -- 274 272 

Carbonate (C03) .................. -- -- -- 0 0 0 -- 0 0 

Sulfnte (504) ..................... 4.6 -- -- 4,4 22 24 -- 30 32 

Chloride (Cl) .................... 7.6 -- -- 7.4 12 13 -- 12 10 

Fluoride (F) ...................... -- -- -- -- .2 .2 -- -- --
Bromide (Dr) ....................... -- -- -- -- -- -- -- -- --
Iodide (I) ....................... -- -- -- -- -- -- -- -- --
Hardness as CaC03 ................ -- -- -- 290 270 280 -- 270 260 

Sodium adsorption ratio (SAR) .... -- -- -- -- .2 .2 -- -- --
Specific conductance 

(micromhos at 25"C) ............ -- -- 545 543 530 546 538 519 506 

pH I+ oe ooeo o + o o •• •• 0 II ••••••• IIIII 7.5 -- -- 7.3 7.9 7.4 -- 7.5 7.4 

Temperature ("C) .................. -- 22,0 23.0 23.0 21.0 -- -- -- 22.0 

Dissolved solids (calc) .......... -- -- -- -- 310 320 -- -- --
Ammonia (NH4) .................... .oo -- -- .oo -- .oo -- .oo .oo 
Nitrate (N03) ...................... 4.2 -- -- 4.1 6.2 7. 1 -- 7.1 5.3 

Nitrite (N02) .................... .oo -- -- .00 -- .oo -- .oo .oo 
Phosphate (P04) .................. ,00 -- -- .01 -- .03 -- .02 .06 

Detergents (MBAS) ................ .00 -- -- .oo -- .00 -- .02 ,01 

Biochemical oxygen demand (BOD) --.. -- -- -- -- .6 -- -- --
ColUorm (colonies per 100 ml) ... 32 -- 180 70 -- 0 0 0 0 

Fecal coliform 
(colonies per 100 ml) .......... 0 -- 0 0 -- 0 0 0 0 

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

Aluminum (Al) I o• lOIII •oooo II 00040 •• -- -- -- -- -- -- -- -- --
Arsenic (As) ....................... .oo -- -- -- -- .00 -- -- --
Boron (B) ........................ -- -- -- -- -- -- -- -- --
Copper (Cu) ...................... .003 -- -- -- -- .001 -- .004 .002 

Iron (Fe) ........................ -- -- -· -- -- -- -- -- --
Lead (Pb) ......................... .ooo -- -- -- -- .ooo -- .000 .000 

LithiWII (Li) ........................ -- -- -- -- -- -- -- -- --
Mangnnese (Mn) 

I ................... -- -- -- -- - -- -- -- --
MercurY (Hg) ...................... .0009 .014 -- -- -- <.0005 -- -- -. 
Zinc (Zn) ······· ................. .01 -- -- -- -- .01 -- .oo .03 

J} Sod1""' and Potaooi.WII cn1cu1ntcd ns sodium (Na), 



Well number 

Date of collection 

Depth of well (ft} 

Sampled after pUJIIping 

Discharge (gpm} ····· .............. 
Silica (Si02) .................... 
Calcium (Ca) ........................... 
Magnesium (Mg) ................... 
Sodium (Na) ....................... 
PotassiUJII (K) ...................... 
Bicarbonate (HC03) ................. 
Carbonate (C03) .................. 
Sulfate <so.> ... ················· 
Chloride (Cl} ........................ 
Fluoride (F) ......................... 
Bro11ide (Br) ...................... 
Iodide (I) ........................ 
Hardness as CaC03 ············· ... 
Sodl.\1.1:1 adsorption ratio (SAR) ..... 
Spec !.ric conductance 

(ml.cro~:~hos at 25°C} ............. 
pH ....................................... 
Temperature (oC) ................... 
Dissolved solids (calc) ........... 
Aaaonio (NH•) . . . . . . . . . . . . . .. . . . . . . 
Nitrate (N03) ....................... 
Nitrite o~o, > ···················· 
Pbospbate (PO•) ................... 
Detergents (MBAS) ................. 
Biochemical oxygen de~:~and (BOD) .. 
Coliform (colonies per 100 ml) ... 
Fecal coliform 

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

(colonies per 100 ml) ........... 
AlUI:Iinum (Al) .................... 
Arsenic (As) ················ ..... 
Boron (B) ················· ....... 
Copper (Cu) ....................... 
Iron (Fe) . . . . . . . . . . . . . . . . . . . . . . . . 
Lead (Pb) .......................... 
Lit blum (Li) ...................... 
Manganese (Mn) ........................ 
Mercury (Hg) ................... .... 
Zinc (Zn) .............................. 
1 Sodium ond Potasulum calcu1atud as oodlum 

TABLE 1.••Qua1ity•of•wotcr data from wc11u and upringc in tho Son Antonio orco••Continuud 

(Results in milligrams per liter except as indicated} 

AY-68·30·102 AY-68·30·103 AY·68·35·306 AY-68·36·102 AY•68•36-104 AY-68·36·106 

Apr. 6, 1972 Apr. 29, 1971 Apr. 7, 1971 Feb. 18, 1971 Jon. 26, 1972 Nov. 12, 1969 

418 841 335 786 808 400 

Hany hours 30 ainuteo Hany hours Kany houre Kany hours 10 

1000 500 2000 1000 1500 10 

-- 12 12 12 -- 28 

-- 92 75 85 -- 122 

-- 14 17 16 -- 6.7 

-- -· -- ll 8.3 -- 41 

-- -- ·- -- -- 1.8 

-- 316 254 288 -- 398 

-- 0 0 0 -- 0 

-- 16 37 31 -- 21 

11 10 11 14 -- 53 

-- .2 .2 .2 -- .4 

-- -- -- -- -- --
-- -- -- -- -· --
·- 290 260 280 -- 330 

-- .1 .2 .2 -- 1.0 

516 543 495 542 541 779 

-- 7.5 7.7 7.4 -- 7.2 

-- -- 23.0 -- -- --
-- 307 293 318 -- 470 

-- .oo .00 .00 -· .. 
-- 4.9 10 9.3 -- .1 

-- .00 .00 .00 -- --
-- .00 .02 .03 -- .04 

-- .00 .01 .oo -- .. 
-- -- .6 .6 -- .2 

2 0 27 0 1 10 

0 0 0 0 0 0 

0 0 0 0 0 0 

-- -- -- -- -- --
-- -- .00 .00 -- .. 
-- .. -- -- -· --
-- .005 .000 .005 -- .. 
-- -- -- .. -- --
-- .000 .000 .006 -- .. 
-- -- .. -- -- --
-- -- -- .. -- .. 
-- -- <.0005 <.0005 -- .. 
-- .07 .02 .02 -- --

(Na). 

AY-68-36-502 AY-68-37-101 AY-68-37·101 

Fob. 18, 1971 June 3, 1971 Jan. 26, 1972 

1224 1005 1005 

Hony hours Kany hours Hany hours 

2000 sooo 3000 

13 -- --
67 -- -· 
15 -- --

J} 7.2 7.2 --
-- 1.4 --

250 258 --
0 0 --

17 33 --
12 14 --

-- -- --
-- .. --
-- -- --

230 250 --
.2 -- --

453 501 515 

7.5 7.7 --
-- -- --

260 -- --
.00 .00 --

S.8 7.1 --
.00 .00 --
.oo .03 --
.00 .00 --
.6 -- --

0 0 0 

0 0 0 

0 0 0 

-- .01 --
.oo .00 --.. .08 --
.000 .002 --

.. .01 --
.000 .000 --

-- -- --
-- -- --

<.0005 <.0005 --
.00 .00 --



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

Well number 

Date of collection 

Depth Of well (ft) 

Sampled after pumping 

Discharge (gpm) ..................... 
Silica (Si02) ..................... 
Calcium (Co) ....................... 
Magnesium (Mg) ................... 
SodiUJ:I (Na) ...................... 
Potassium (K) .................... 
Bicarbonate (HC03 ) ............... 
Carbonate (C03) .................. 
Sulfate cso4 > .................... 
Chloride (Cl) .................... 
Fluoride (F) ..................... 
Bromide (Dr) ..................... 
Iodide (I) •• 0 •••••••••••••••••••• 

Hardness as CaC03 ................ 
Sodium adsorption ratio (SAR) .... 
Specific conductance 

(micromhos at 25°C) eeee I ••• ee ee 

pH ............................... 
Temperature (oC) .................. 
Dissolved solids (calc) ............ 
Ammonia (NH4) .................... 
Nitrate (N03) .................... 
Nitrite (N02 ) ···················· 
Phosphate (PO") .................. 
Detergents (MBAS) .................. 
Biochemical oxygen demand (BOD) .. 
Coliform (colonies per 100 al) ... 
Fecal coliform 

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

(colonies per 100 ml) .......... 
Aluminum (Al) ················ ..... 
Arsenic (As) ..................... 
Boron (B) ........................ 
Copper (Cu) ...................... 
Iron (Fe) ··················· ..... 
Lend (Pb) ........................ 
Lithium (Li) ..................... 

nganese (Mn) ··············· ..... lila 

M ercury (Rg) ······· ········ ...... 
Zinc (Zn) ······ .................. 
!/ Sodium and Potassium calculated as aodium 

AY-68-37-104 

Nov. 3, 1969 

99.5 

Many hourc 

3000 

12 

73 

17 

6.9 

1.3 

260 

0 

32 
12 

.2 

--
--

252 

.2 

497 

7.7 

23.0 
288 

--
5.3 

--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--

(Na), 
lf Sample collected at one of many Dpring discharge pointe, 
1/ SamplO collected at one of many spring diechargo polnto, 

(R~aults in milligrams per liter except as indicated) 

AY-68-37-404 DX- 68-16-502 DX-68-22-301 DX-68·22-801 DX-68·23·301 

Feb. 18, 1971 Nov. 21, 1968 Hay 19, 1970 Hay 19, 1970 Feb. 17, 1971 

1326 230 37.5 400 Spring 

Many hourn 10 10 1.5 minuteD Continuouu flov 

5000 300 1.5 10 I 
y 2000 

12 12 12 12 13 

67 88 101 93 79 

15 16 7.6 8.8 16 

11 7.6 7.6 .9 4.8 11 8.7 

-- .9 1.1 1.0 --
250 310 332 308 284 

0 0 0 0 0 

16 19 1.2 6.0 24 

13 13 7.2 9.4 l) 

.1 .1 .0 .o .2 

-- -- -- -- --
-- -- -- -- --

230 290 280 270 260 
.2 .2 .0 .1 .2 

4.5.5 5.54 540 529 .519 
7 . .5 7.4 6.9 6.9 7.2 

-- -- 22.0 22.0 --
260 316 297 296 301 

.00 -- .oo .00 .00 
6.6 6.9 3.4 10 7.1 

.oo -- .00 .oo .00 

.oo -- .02 .01 .03 

.00 -- -- -- .00 

.6 -- .1 .2 • 7 
0 -- 220 s 14 

0 -- 1 0 0 

0 -- 0 0 0 

-- -- -- -- --
.00 -- -- -- .oo 

-- -- -- -- --
.000 -- -- -- .001 

-- .oo -- -- --
.000 -- -- -- .000 

-- -- -- -- --
-- -- -- -- --

<.0005 -- -- -- <.0005 
.01 -- -- -- .01 

Total flow for Ccmal SpringD waD 246 cfu (cubic foot por cecond), 

Total flow for Comal Springs was 187 cfs (cubic foot por oocond), 

DX-68-23-301 .J.J-5.5-63-701 .JJ- .5.5- 63- 702 

Aug. 12, 1971 Feb. 3, 1970 Fob. 3, 1970 

Spring .563 620 

Continuous flov 20 minuteD 60 minutcc 

21 200 200 200 

-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- --

516 38.5 400 

-- -- -· 
24.0 22 • .5 22.0 

-- -- --
-- .00 .00 

-- 3.6 7.2 

-- .00 .oo 
-- .04 .01 

-- -- --
-- .3 .o 

29 0 0 

0 0 0 

0 0 0 

-- -- --
-- -- --
-- -- --
-- -- --
-- -- --
-- -- -· 
-- -- --
-- -- --
-- -- --
-- -- --



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

(Results in r:~illtgrams per liter except as indicated) 

Well number .J.J-55-63-703 .J.J-55-63-802 .J.J-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 minutco 10 minutes 10 minutes Many hours !!any hours 3.5 hours 

Discharge (gpm) .................. 3 5 10 2 20 20 750 1100 1700 

Silica (Si02) .................... -- 28 -- -- 11 -- 12 -- 16 

Calcium (Ca) ..................... 68 100 74 60 88 -- 68 68 66 

Magnesium (Mg) ...................... 4.4 11 18 7.6 16 -- 18 18 18 

Sodium (Nn) ....................... 9.4 19 5.1 2.6 JJ 9.9 -- 6.0 -- JJ 7.4 

Potassium (K) .................... .8 3.4 3.6 1.8 -- -- 1.4 -- --
Bicarbonate (HC03) ............... 212 228 204 192 312 -- 230 230 224 

Carbonate (C03) .................... 0 0 0 0 0 -- 0 0 0 

Sulfate cso4> .................... 7.6 20 13 9.2 21 -- so 49 so 
Chloride (Cl) .................... 18 46 62 14 16 -- 11 12 12 

Fluoride (F) ...................... -- .o -- -- .3 -- .2 -- .2 

Bromide (Br) ...................... -- -- -- -- -- -- -- -- --
Iodide (I) ....................... -- -- -- -- -- -- -- -- --
Hardness as caco3 ................. 190 290 260 180 290 -- 240 240 240 

Sodium adsorption ratio (SAR) ..... -- -- -- -- .3 -- .2 -- .2 

Specific conductance 
(micror:~hos at 25°C) ............ 401 671 681 385 567 599 484 486 483 

pH ............................... 7.4 7.5 7.9 7.7 7.2 7.3 7.1 7.4 7.4 

Temperature (oC) ................. 17.0 23.0 -- 14.0 23.0 -- 21.5 22.0 22,0 

Dissolved solids (calc) .......... -- 347 -- -- 322 -- 282 -- 282 

Ammonia CNHt) .................... .oo .00 .oo .oo ·- .oo .00 .oo .00 

Nitrate (N03) 11010000 I I I 100100100 2.8 7.3 7.6 2.8 7.3 8.3 2.3 2.4 2.0 

Nitrite (N02) ... ············ ..... .00 .oo .05 .00 -- .oo .00 .oo .00 

Phosphate (POt) .................. .02 .00 .00 .01 .. .01 .oo .oo .oo 
Detergents (MBAS) ................ -- -- -- -- -- -- -- .00 .00 

Biochemical oxygen demand (BOD) .. .1 .1 .1 .0 -- .1 .2 -- --
Coliform (colonies per 100 ml) ... 88 180 32 96 -- 60 0 0 1 

Fecal coliform 
(colonies per 100 ml) .......... 0 1 1 0 -- 8 -- 0 0 

Streptococci 
(colonies per 100 ml) .......... 12 10 11 52 -- 31 0 0 0 

Aluminum (Al) ... ················· -- -- -- -- -- -- -- -- --
Arsenic (As) ..................... -- -- -- -- -- -- -- .. --
Boron (B) ..... ············ ....... -- -- -- -- ·- -- -- -- --
Copper (Cu) ........................ -- -- -- -- -- -- -- -- --
Iron (Fe) ........................ -- -- -- -- .00 -- -- -- --
Lend (Pb) ······ ................... -- -- ·- -- -- -- -- -- .. 
Lithium (Li) I 10 lOIII o I IIIII I II Ill -- -- -- -- -- -- -- -- --
Manganese (Mn) 0000 OOOI I IIIII I 10100 -- -- -- -- -- -- -- -- --
Mercury (Hg) ...................... -- -- -- -- -- -- -- -- --
Zinc (Zn) ············· ........... -- -- -- -- -- -- -- ·- --
JJ Sodium and potassium calculated au sodium (Na). 



"' 0> 

Well nu111ber 

Date of collection 

Depth of well (ft) 

Sa111pled after pumping 

Discharge (gpm) ................... 
Silica (Si03) ........................ 
Calcium (Ca) ····················· 
A!Jlgnesium U!g) . ·················· 
Sodium (Na) ...................... 
Potassium (K) ..................... 
Bicarbonate (HC03) ................ 
Carbonate (CO:s) ................... 
Sulfate (504) ..................... 
Chloride (Cl) .................... 
Fluoride (F) ..................... 
Bro1111de (Dr) ....... ········· ..... 
Iodide (I) ....................... 
Hardness as CaC03 .. ········· ..... 
Sodium adsorption ratio (SAR) ..... 
Specific conductance 

(micrombos at 25°C) ............. 
pll ............................... 
Te111perature ("C) . .. ... ...... ... .. 
Dissolved solids (calc) ........... 
Ammonia (NH4) . ... .. ... ........... 
Nitrate (N03) ... ······ ........... 
Nitrite (NOa) ..................... 
Phosphate (P04) ................... 
Detergents (MBAS) ................ 
Biocheoical oxygen demand (BOD) .. 
Coliform (colonies per 100 ml) ... 
Fecal coliform 

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

(colonies per 100 cl) .......... 
Alucinuc (Al) ···················· 
Arsenic (As) ... ·················· 
Boron (B) ..... ..................... 
Copper (Cu) ·········· ............ 
Iron (Fe) ......... ......... ... .. . 
Lead (Pb) ········· ................ 
Lithium (Li) ...... ··············· 
Manganese (Mn) ................... 
Mercury (Hg) ..................... 
Zinc (Zn) ····· ................... 

TABLE l,••Qualtty-of•voter data from wells and sprtngo in the Son Antonio orco••Continucd 

(Results in milligrams per liter except as indicated) 

TD-68-41-303 TD· 69· 39· 502 YP-69·36·701 Yl'-69-41-505 YP-69·43·102 YP· 69·43· 102 

Apr. 11, 1972 Hay 13, 1970 Hay 13, 1970 Hay 13, 1970 July 23, 1968 MAy 13, 1970 

717 .530 500 260 685 685 

-- 60 minutes 120 minutes MAny hours 10 minutco Many hours 

3SO 800 500 1500 1600 1600 

17 11 12 11 10 12 

69 80 60 62 68 69 

14 10 1.5 11 14 13 

ll 8.7 11 8.3 8.s S.7 5.2 

-- 1.1 1.0 1.1 .9 1.0 

2S2 2S2 232 214 243 244 

0 0 0 0 0 0 

IS 20 14 IS 12 12 

14 20 13 IS 13 12 

.2 .I .I .I .I .o 
-- -- -- .. .. .. 
-- -- .. -- -- --

230 240 210 200 230 230 

.2 .3 .2 .3 .2 .2 

472 .503 439 421 440 451 
7.4 7.1 7.2 7.1 7.4 6.9 

24.0 21..5 .. 21.0 23.0 22.0 

270 288 247 238 250 25.5 

.10 .00 .00 .oo .. .00 

8.1 11 9.4 9.2 7.7 11 

.oo .oo .oo .00 . . .00 

• 01 .oo .oo .00 .. .01 

.00 .. .. .. .. .. 
-- .2 .I .I .. .o 

0 34 8 11 .. 48 

0 .. .. .. .. .. 

0 0 0 0 0 

-- .. .. .. .. .. 
-- .. .. .. .. .. 

-- .. .. .. .. .. 
-- .. .. .. .. .. 

-- .. .. .. .. .. 
.. .. .. .. .. ---- -- .. .. .. --

-- .. .. .. .. .. 
.. .. .. .. .. .. 
.. .. .. .. .. .. 

l/ Sodium and POtaeoium calculated as sodium (No), 

YP-69-50·203 

MAr. 23, 1970 

525 

Several hours 

1400 

13 

86 

9.7 

10 

1.1 

264 

0 

13 

29 

.I 

.. 

.. 
2SO 

.3 

538 

7.1 

23.0 

300 

.oo 
8.0 

.00 

.02 

.. 
.o 

0 

0 

0 

.00 

.00 
.. 

.010 

.oo 

.000 

.00 

.oo 
.. 

.01 



~LE 2.--Quality-of•vatQr data from sites other than vclln and cpringo in tbe San Antonio area 

(Results in milligrams per liter except as indicated) 

Site 3 Slte3 Slte4 Slte4 Site 5 Site 5 Site 6 Site 6 Site 7 

Frio R. at Rll)'. Frio R. at Rll)'. Frio R. at Rll)'. Frlo R. at Rll)'. Frio R. at Frio R. at 08195000 08195000 Nueces R. at 
1120, 1 mile 1120, 1 mile 1050, above 1050, obove Hager's crooning, Hager 1& crossing, Frio R. at Concan Frio R. ot Concan county road 
below Leaky. bclov Leaky. Garner Pork. Gornor Pork. below Garner belov Garner croGGingt 5.0 

Pork. Park. miles north of 
Vance. 

Date of collection Feb, 4, 1970 June 2, 1971 Feb. 4, 1970 June 2, 1971 F<:b. 4, 1970 .June 2, 1971 Feb. 4, 1970 June 2, 1971 Feb. 2, 1970 

Discharge (cfs) .................. lf 60 29 lf 60 34 lf 70 32 101 35 lf 15 

Silica (Si02) .................... -- -- -- -- -- -- -- -- --
Calcium (Ca) ..................... -- -- -- -- -- -- -- -- --
Magnesium (Mg) ................... -- -- -- -- -- -- -- -- --
Sodiuca (Na) ...................... -- -- -- -- -- -- -- -- --
Potassilll:l (K) ..................... -- -- -- -- -- -- -- -- --
Bicarbonate cuco3 > ............... -- -- -- -- -- -- -- -- --
Carbonate (C03) .................. -- -- -- -- -- -- -- -- --
Sulfate cso4 ) II I I I Ill I IIIII II •• II -- -- -- -- -- -- -- -- --
Chloride (Cl) .................... -- -- -- -- -- -- -- -- --
Fluoride (F) ..................... -- -- -- -- -- -- -- -- .. 
Bromide (Br) ....................... -- -- -- -- -- -- -- -- --
Iodide (I) II II I II 111111111 •oooo I <I -- -- -- -- -- -- -- -- --
Hardness as CaC03 ................ -- -- -- -- -- -- -- -- --
Sodi\11:1 adsorption rotio (SAR) .... -- -- -- -- -- -- -- -- --
Specific conductance 

(micromhos at 25°C) ............ 446 435 445 437 457 405 439 388 406 

pH ................................ -- 7.7 -- 7.7 -- 7.7 -- 7. 7 --
Temperature (oC) ................. 13.0 25.5 13.0 27.0 11.0 26.0 11.0 28.0 14.5 

Dissolved solids (calc) .......... -- -- -- -- -- -- -- -- --
Ammonia (NB4) eee ee I eeeeoe eeeeeeee .00 .00 .OS .oo .14 .oo .oo .oo .00 

Nitrate (N03 ) eee eee eeeee I eee•eeee 8.9 3.1 9.3 3.5 9.3 3.1 11 2.2 8.4 

Nitrite (N02 ) .................... .00 .00 .00 .oo .00 .00 .00 .00 .00 

Phosphate (P04) .................. .00 .00 .00 .00 .00 .09 .00 .oo .00 

Detergents (MBAS) ................ -- .07 -- .00 -- .00 -- .00 --
Biochemical oxygen demand (BOD) .. .1 .4 .1 1.2 .2 1.1 .2 .4 .0 

Dissolved oxygen (DO) ............ -- 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 0 8 10 42 2 4 1 

Streptococci 
88 (colonies per 100 ml) .......... 48 160 42 44 48 100 34 50 

Aluminum (Al) ... ················· -- -- -- -- -- -- -- -- --
Arsonic (As) ..................... -- -- -- -- -- -- -- -- --
Boron (B) ........................ -- -- -- -- -- -- -- -- --
Copper (Cu) ...................... -- -- -- -- -- -- -- -- --
Iron (Fe) ························ -- -- -- -- -- -- -- -- --
Lead (Pb) ························ -- -- -- -- -- -- -- -- --
Lithium (Li) ..................... -- -- -- -- -- -- -- -- --
Manganese (Mn) ................... -- -- -- -- -- -- -- -- --
llercury (Hg) ...................... -- -- -- -- -- -- -- -- --
Zinc (Zn) ······e ••• eeee oe Ieee l'eee -- -- -- -- -- -- -- -- --
lf Eatie>llt<ld. 



TABLE 2.--Quoltty-of-wnter dotll from otteo other thon wo11o and tiprings in the San Antonio arco•-Continucd 

(Results in milligrams per liter except as indicated) 

SiteS Site 9 Site 10 Site 10 Site 11 Site 12 Site 12 Site 13 Site 14 

Pulliam Creek nt Nuccco R. ot Hvy. 08190000 08190000 08196000 08198000 08198000 08201500 08200000 
county road ss, 3.5 cUes Nucceo R. At Nueceo R. ot Dry Frio R. ncAr Sobtnol R. near Sabinal R. near Seco Creek At Hondo Creek near 
cross ina, 4.0 oouth of Cnlop Lllgunn. Logunn. Reogan Wells. SabinAl. Sabinal. Killer Ranch, Tarpley. 
cUes nortbvcot Wood. near Utopia. 
of Barksdale. 

Date of collection Feb. 2, 1970 Feb. 2, 1970 Feb. 2, 1970 Aug. 26, 1971 Feb. 4, 1970 Feb. 4, 1970 Aus. 27, 1971 Har. 23, 1970 Feb. 5, 1970 

Discharge (cis) .................. JJ 10 JJ 30 143 599 22 47 200 18 17 

Silica (SiOll) .... .......... .. .. .. .. -- -- ·- -- -- -- .. --
Calcium (Co) ..................... -- -· 58 .. 65 65 .. 64 72 

Magnesium (llg) ················· .. ·- -- 14 -- 13 14 -- 12 11 

Sodium (No) ...................... -- -- 9.1 .. 8.9 7.4 -- 6.9 8.8 

Potassium (K) .................... -- -- .9 -- .6 1.0 -- 1.0 .8 

Bicarbonate (HC03) ............... -- -- 216 246 224 216 254 198 218 

Carbonate (C03) .................. -- .. 0 0 0 0 0 0 0 

Sulfate (S04) ..................... -- -- 15 15 20 32 24 39 40 

Chloride (Cl) .................... .. -- 16 17 15 14 16 13 13 

Fluoride (F) .. ············ ....... .. .. -· ·- ·- .. .. .2 --
Brocide (Br) ·············· ....... -- -- -- -- -- -- -- -· --
Iodide (I) ....................... -- -- .. .. .. -- .. . . --
Hardness as caco3 ................ .. .. 200 240 220 220 250 210 220 

Sodium adsorption ratio (SAR) .... -- -. . . . . .. -- -- .2 .. 
Specific conductance 

(micromhos at 25°C} ............. 416 399 415 468 438 468 497 429 467 

pH .. ....... ........ ....... .. ...... .. .. 7.5 8.0 8.0 7.7 7.7 7.5 7.7 

Temperature (oC) ................. 14.5 13.0 14.0 20.5 13.0 11.5 -- 20.5 10.0 

Dissolved solids (calc) .......... -- .. .. .. .. . . .. 250 --
Am:aonia (NH•) ············· ....... .00 .19 .00 .. .00 .00 -- .. .03 

Nitrate (NO,) .................... 14 11 10 .. 13 8.9 -- 6.6 8.0 

Nitrite (N01 } ···················· .oo .03 .00 .. .00 .oo .. .00 .00 

Phosphate (PO•) ................ .. .03 .06 .00 .. .oo .03 .. .06 .00 

Detergents (MBAS) ................ .. .. .. . . . . . . .. -- .. 
Biochemical oxygen demand (BOD) .. . 1 .1 .1 .. .1 .2 . . .2 .1 

Dissolved oxygen (DO) ............ .. . . .. -- -- .. .. .. --
Coli fora (colonies per 100 ml) ... 92 1500 28 .. 32 40 . . 440 110 

$ 

Fecal coli fora 
(colonies per 100 al) .......... 32 20 0 .. 0 0 . . 6 12 

Streptococci 
(colonies per 100 ml} ...... .... 33 160 0 .. 14 26 . . 10 130 

Aluminum (A1) ········· ............ .. .. .. .. .. . . .. . . .. 
Arsenic (As) .... ·············· ... .. .. .. .. .. . . .. -- . . 
Boron (B) ························ .. .. .. .. .. . . .. . . --
Copper (Cu) ······················ .. .. .. . . .. .. .. .. .. 
Iron (Fe} ........................ .. -- .. .. .. .. .. . . --
Lead (Pb) ····················· ... -- .. .. .. .. . . .. .. . . 
Lithiua (Li) ················ ..... .. .. . . . . .. ·- .. -- .. 
Manganese (Mn) .. ············ ..... .. .. .. .. .. . . .. -- . . 
Mercury (Hg) .. ..... ....... .. .. ... .. .. .. .. . . .. .. .. --
Zinc (Zn) ········ ··········· ..... .. .. .. .. . . .. .. .. . . 
J} EatiliiOted. 



TABLE 2.-·Quallty-of·wotcr data frDill oitco other than wello and opringo in the Son Antonio area--Continued 

(Results in milligrams per liter except ns 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 Loko at MediruJ Lokc at KcdiruJ Lake at Medina Lokc at 
Hondo Creek ncar Creek 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 Crc<lk. Creek, ond 

north of Hondo. Hondo, llnmllton Covco. 

Date ot 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 

Discharge (cts) ............. .. .. . 36 JJ 20 JJ so 20 446 -- -- -· .. 
Silica (Si03 ) ···················· -- 8.6 -- 10 -- -- -- -- --
Calcium (Co) ...................... .. 68 -- 85 .. 56 -- -- .. 
Magnesium (Mg) ..................... -- 14 -- 23 -- 19 -- -- --
Sodium (Na) ...................... -- 8.0 -- 11 -- -- -- -- --
Potassium (K) ... ·············· ... -- .8 -- -- .. .. -- -- --
Bicarbonate (HC03 ) ............... 84 228 172 228 238 176 -- -- .. 
Carbonate (CO;,) .................. 0 0 0 0 0 0 -- -- .. 
Sulfate cso.> ···················· 27 34 25 120 62 67 -- -- --
Chloride (Cl) ... .. ............... 18 15 20 15 17 15 -- . - .. 
Fluoride (F) .... .. ............. .. .. .2 -- .3 -- -- .. -- .. 
Brocide (Br) ...................... .. -- -- .. -- -- -- -- --
Iodide (I) ....................... -- -- -- -- -- -- -- -- --
Hardness DB CnC03 ................ 210 230 190 310 280 220 -- -- --
Sodium adsorption ratio (SAR) .... .. .2 -- .3 -- -- -- -- --
Specific conductance 

(micromhos at 25°C) ............ 419 469 389 596 543 447 446 44S 445 

pll ............................... 1.1 7.6 7.6 7.7 7.6 7.1 -- -- --
Temperature ("C) ················· 22.0 16.0 22.0 21.0 -- -- -- -- 23.0 

Dissolved solids (calc) ·········. -- 265 -- 373 -- -- -- -- --
Ammonia (NH•) ···················. -- .00 -- .oo -- .oo .00 .00 .00 

Nitrate (NO;,) .................... -- 4.4 -- 1.3 -- .o .4 .4 .4 

Nitrite (N02 ) .................... -- .00 -- .oo -- .oo .00 .00 .00 

Phosphate cro.> ··········· ....... -- .00 -- .06 -- .00 .oo .oo .00 

Detergents CamAS) ................ -- -- -- .07 -- .01 .00 .02 .10 

Biochemical oxygen demand (BOD) .. -- .2 -- 1.6 -- -- -- -- --
Dissolved oxygen (DO) ............ -- -- -- -- -- -- -- -- --
Coliform (colonies per 100 cl) ... -- 900 -- 31000 -- 6S 660 270 420 

Fecal coliform 
(colonies per 100 cl) ..... ······ -- 13 -- 130 -- 0 1 1 0 

Streptococci 
(colonies per 100 cl) .......... -- 39 -- 310 -- 0 3 1 0 

Aluminum (Al) .................... -- -- -- .. -- -- -- -- --
Arsenic (As) .... ················. -- -- -- .oo -- -- -- -- --
Boron (B) ......................... .. -- -- -- -- -- -- -- --
Copper (Cu) ...................... -- -- -- .002 -- -- -- -- --
Iron (Fe) ......................... -- -- -- -- -- -- -- -- --
Lead (Pb) ........................ -- -- -- .000 -- -- -- .. --
Lithium (Li) ····················· -- -- -- -- -- -- -- -- --
Manganese (Mn) .................... -- -- -- -- -- -- -- -- --
Mercury (Hg) .. ················· .. -- -- -- <.0005 -- -- -- -- --
Zinc (Zn) ········· ·········· ..... -- -- -- .02 -- -- -- -- --
J/ EotliiiAtOd, 



TABLE 2.--Qwlli~y-of-va~er da~a from sites other than "ells and sprlngo in ~be San An~odio arcu-·ConL1nucd 

(Results in milligrams per liter except as indicated) 

Site 22 Site 23 Site 24 Site 25 Si to 26 Site 27 Site 27 Site 28 Site 29 

Medina Lake at I Medina Lake at Medina Lake at Medina R. lit 08180500 San Geronimo San Geronimo Helotes Creek at Lee Creek 0.2 
north side of ooutb side of Dac. county road Hadina R. near Creek 5.6 cUes Creek 5.6 miles county road mile upstream 
Red Cove. Red Cove. crossing, 0.8 Riomedina. south southwest south southwest crossing, 3.4 from couth. 

miles south of of San Geronimo. of &In Geronimo. miles upotrcam 
Medina Dam. 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 (cfs) .................. -- -- -- -- 46 J/4 6.2 1/ 0.2 1/ 0.8 

Silica (Si03) .................... -- -- -- -- 7.4 6.5 -- -- --
Calcium (Ca) ..................... -- -- -- 60 64 62 -- -- --
Magnesium (l!g) ................... -- -- -- 16 15 16 -- -- --
Sodium (Na) ...................... -- -- -- 10 7.3 7.8 -- -- --
Potassium (K) .................... -- -- -- 1.9 1.9 1.1 -- -- --
Bicarbonate (HC03 ) ................. -- -- -- 192 205 220 184 -- --
Carbonate (CO:s) .................. -- -- -- 0 0 0 0 -- --
Sulfate <so.> .................... -- -- -- 58 51 34 33 -- --
Chloride (Cl) .................... -- -- -- 14 14 14 15 -- --
Fluoride (F) ..................... -- -- -- -- .2 .1 -- -- --
Bromide (Br) .............. ,.,. ,.,.,.,.. -- -- -- -- -- -- -- -- --
Iodide (I) ........................ -- -- -- -- -- -- -- -- --
Hardness as CnC03 ................ -- -- -- 220 220 220 200 -- --
Sodium adsorption ratio (SAR) .... -- -- -- -- .2 .2 -- -- --. 
Specific conductance 

(micromhos at 25°C) ............ 443 445 444 449 450 443 396 529 444 

pH ............................... -- -- -- 7.8 7.7 7.6 7.7 7.6 7.7 

Temperature (oC) ................. 25.0 -- -- 14.0 16.0 16.5 -- 16.0 14.0 

Dissolved solids (calc) .......... -- -- -- -- 264 253 -- -- --
Ammonia (NH4) .................... .oo .oo .00 .oo .00 .00 -- .03 .04 

Nitrate (NO:s) .................... .o .0 .4 3.1 1.8 3.1 -- .4 .o 
Nitrite (NOa) .................... .00 .oo .00 .00 .00 .oo -- .oo .00 

Phosphate (P04) . ,. .. ,. ........... ,. . .00 .00 .00 .oo .09 .09 -- .61 .15 

Detergents (MBAS) ................ .01 .06 .OS -- -- -- -- -- --
Biochemical oxygen demand (BOD) .. -- -- -- .o .4 .5 -- .3 .1 

Dissolved oxygen (DO) ......... ,. .. -- -- -- -- -- -- -- 8.9 7.7 

Coliform (colonies per 100 ml) ... 240 200 55 2100 7100 760 -- 1600 1200 

Fecal coliform 
(colonies per 100 ml) .......... 17 4 1 4 21 25 -- 11 13 

Streptococci 
(colonies per 100 ml) .......... 28 4 0 150 59 57 -- 51 48 

Aluminum (AI) .................... -- -- -- -- -- .00 -- -- --
Arsenic (As) ..................... -- -- -- -- -- .oo -- -- --
Boron (B) ....................... ,. -- -- -- -- -- -- -- -- --
Copper (Cu) ...................... -- -- -- -- -- .000 -- -- --
Iron (Fe) ····· ................... -- -- -- -- -- .oo -- -- --
Lead (Pb) . ········ ............... -- -- -- -- -- .000 -- -- --
Lithium (Li) ...... ········ ....... -- -- -- -- -- .oo -- -- --
Manganese (l!n) ................... -- -- -- -- -- .00 -- -- --
Mercury (Bg) • ..................... -- -- -- -- -- -- -- -- --
Zinc (Zn) ........................ -- -- -- -- -- .01 -- -- --
JJ Betl""'ted, 



"' .., 

Date of collection 

Discharge (cfs) ... .. ... ..... ...... 
Sllica (Si02) .................... 
Calcium (Ca) •••• o •••• I ••••••••••• 

Magnesium (Mg) ................... 
Sodium (Na) •••••••••••••••• I •• o •• 

Potassium (K) ... .. ... .... .. ... ... 
Dicarbona te (IIC03) •• o •••• ••••••• I 

Carbonate (C03) .................. 
Sulfate (so.> .................... 
Chloride (Cl) .................... 
Fluoride (F) ..................... 
Bromide (Dr) ..... .. .... .... . .. ... .. 
Iodide (I) ........................ 
HnrdneHs as CaC03 ................ 
Sodium adsorption ratio (SAR) .... 
Specific conductance 

(micrombos at 25°C) ............ 
pll •• 0 ••••••• 0 ..................... 

Temperature (oC) .................. 
Dissolved solids (calc) .......... 
Ammonia (NII4) ..................... 
Nitrate (N03 ) ..................... 
Nitrite (N02) .................... 
Phosphate (P04) ... ··········· .... 
Detergents (MBAS) ........ .. .. ... . 
Biochemical oxygen demand (BOD) .. 
Dissolved oxygen (DO) ............. 
Coliform (colonies per 100 ml) ... 
Fecal coliform 

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

(colonies per 100 ml) .......... 
Aluminum (Al) •• •• .... ••••••• •• ••• 0 

Arsenic (As) ..... .......... .. .... 
Boron (B) ........ .......... .. .... 
Copper (Cu) ...................... 
Iron (Fe) .. ················ ...... 
Lend (Pb) ·················· ...... 
Lithium (Li) ...................... 
Man~~:nnose (Mn) ................... 
Mercury (Hg) ........... o•••• •••••• 

Zinc (Zn) ·········· .............. 
lf Eotlmated. 

TABLE 2.••Qua1Lty·of•watcr data from oiteo other than wollo and upringo in the San Antonio arua--Continucd 

(Results in milligrams per liter except as indicated) 

Sito 30 Site 31 Site 32 Site 32 51 to 33 Site 34 Site Site Site 

Hc1oteo Creek at Chimcnco Creek Heloteo Creek at Hc1oteo Creek at Guadalupe R. at 08171000 
county rood 100 feet county rood county road second crossing, Blanco R. at 
crooolng, 2.2 upstrea.~ frmn crooning, 0.5 crossing, 0.5 2.0 mUeo down· Wimberley. 
101lcn upotreom IOOUth. mil eo upotreom miles upetrca1:1 otrcaCl from 
frmn llvy. 16. from llvy. 16. fr010 llvy. 16. Deup Creek. 

Jan. 29, 1970 Jon. 29, 1970 Sept. 15, 1969 Jan. 29, 1970 Hor. 24, 1970 Mar. 24, 1970 

ll 1.7 ll 0.4 ll 0.3 ll 0.4 .. 322 

-. -- 13 3.4 8.3 6.8 
.. -- 63 68 52 7l 

-- -- 16 16 16 14 
.. -- 8.4 13 8.6 7.2 
.. -- .. 1.1 2.2 1.0 

-- -- 236 260 216 264 

-- -- 0 0 0 0 
.. -- 24 21 17 16 
.. -- 16 21 16 12 

-- -- .1 .1 .2 .2 

-. -- -- -- .. --
.. -- -- -- -- --
-- -- 220 240 200 230 

-· -- .2 .4 .3 .2 

521 489 441 481 401 468 

7.5 7.4 7.8 7.9 1.9 7.4 

13.5 12.0 27.0 13.0 15.0 19.0 
.. -- 257 272 228 262 

.13 .22 .00 .09 .oo .oo 

.4 .4 .4 .0 1.8 3.5 

.oo .00 .oo .00 .00 .00 

.31 .30 .09 .15 .12 .09 

.. -- .. -- -- --
.1 .1 1.0 .2 .2 .2 

8.4 8.6 -- 8.1 -- .. 
2800 310 13000 4200 1700 3100 

84 9 210 40 5 15 

170 37 4700 170 24 40 

.. . . .. .. .. .10 

.. -- .. -- -- .00 

-- . - .. . . -. .. 
.. -- -- -- -- .000 

.. .. -- -- -- .oo 

.. -- .. .. .. .000 

- -- .. .. -- .oo 
-. -- -- -· -- .00 

.. .. .. -. -- --
-- -- -- .. .. .02 
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Site 2 

Coliform Discharge 
.. (per IOOml) (cfs) 

August 28,1968 9700 18.2 

July 29, 1969 "2200 5.78 

February 4, 1970 

June 2, 19il 

Site 3 Site 4 Site 5 Site 6 

Coliform Discharge c~~liform Discharge Coliform Discharge Coliform Discharge 

(per 100 ml) (cfs) (pe]' 100 ml) (cfs) (per IOOml) (cfs) (per IOOml) (cfs) 

9200 48.2 1)600 64.8 1700 60.5 6600 72.5 
1 

5000 42 0 23 12000 21.1 8200 17.6 

32 60 24 60 48 70 44 101 

5200 29 470 34 20000 32 1400 35 

Frio River 
Leakey Garner Park Concan 

~. - Co//~orm c~c~~..s/7")" o;;c/ srreOn?.,c'/t:'tu ~.,c -,LAe Fr/o R/Ye;­

-/'rt:;,l?') L et~k,r: y l-o C't:Jnco;, 
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