U.S. DEPARTMENT OF THE INTERIOR
U.S. GEOLOGICAL SURVEY

Prepared in cooperation with the

EDWARDS UNDERGROUND WATER DISTRICT

HYDROLOGIC INVESTIGATIONS
ATLAS HA-723 (SHEET 3 OF 3)

TOTAL PESTICIDES

Pesticides are manmade organic chemicals used to control populations of

concentrations in samples from the urban subarea are partly the result of sampling
during storms when the relatively insoluble pesticides are adsorbed by suspended
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Table 5. Results of analyses for total pesticides
by hydrologic subarea
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Figure 6. Areal distribution of pesticide concentrations.
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and associated limestones in the San Antonio, Texas, area: Edwards
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The Edwards aquifer in the San Antonio region of Texas is a productive,
important aquifer that is vulnerable to anthropogenic pollution because of the
relatively fast infiltration of surface water through the faulted limestone in the
recharge area. Nonetheless, water quality of the aquifer and of the major surface
waters recharging the aquifer generally remains acceptable for most uses.

The quality of ground and surface waters in the study area was evaluated by
examining frequency distributions of time-nested-average concentrations of various
constituents and compounds in the water for aquifer and surface subareas. Time-
nested-average concentrations of individual constituents in water from sampled
sites were calculated by successively averaging measured concentrations by day, by

Fecal coliform and fecal streptocococcus are two species of bacteria that are
present in the intestines of warm-blooded animals. Although these bacteria are
not pathogenic, or disease-causing, the presence of these bacteria in water is
indicative of fecal pollution. Consequently, the larger the densities of these
bacteria, the greater the chance that pathogenic bacteria are present.

Relative densities of fecal coliform and fecal streptococcus are indicative of the
source of fecal pollution. Fecal coliforms predominate in the intestines of man,
whereas fecal streptococci predominate in the intestines of livestock and other
animals. A coliform to streptococcus ratio of 4:1 or greater is an indication of
human pollution; a ratio of less than 1:1 is an indication of animal pollution.

Approximate recharge area (adapted from Burchett, Rettman,
and Boning, 1986)
"Bad-water" line
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FECAL STREPTOCOCCUS
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Bacteria densities are reported by the Geological Survey as the number of month, by year, and by period of record. Loss ihati 1 147 wells Open-File Report 76-627, 65 p.
colonies per 100 milliliters of sample (cols./100 mL). If no colonies are detected Dissolved-solids concentrations in most of the aquifer and in major surface 1984, Carbonate geology and hydrology of the Edwards aquifer in the
in a 100-mL sample, the results are reported as less than 1 col./100 mL, which is waters recharging the aquifer ranged from 200 to 400 mg/L, which is acceptable Less than 1 1 spring San Antonio area, Texas: U.S. Geological Survey Open-File Report
the EPA maximum contaminant level for drinking water. There were 1,382 on the basis of the EPA drinking-water secondary maximum contaminant level. ° 1-10 33 wells 83-537, 72 p.
samples analyzed for fecal coliforms, and 1,392 for fecal streptococci. Of the total Concentrations of nutrients indicated minimal anthropogenic impacts. Median Maclay, R.W., Small, T.A., and Rettman, P.L., 1980, Water-level, recharge,
number of samples analyzed for fecal streptococci, 916 were collected from 188 time-nested-average concentrations of total nitrogen were less than 3 mg/L in e 1-10 1 spring discharge, specific-capacity, well-vield, and aquifer-test data for the Edwards
wells, 14 from Comal Springs, 12 from San Marcos Springs, 2 from Woodard nearly the entire aquifer and about 1 mg/L for the major surface waters. Total aquifer in the San Antonio area, Texas: Texas Department of Water
Cave, and 448 from 13 surface-water sites. About one-third of the wells were phosphorus concentration in the aquifer and in major surface waters usually was -~ 11-1,000 9 §trearr1l gages Resources LP-133, 83 p.
sampled once, about another one-third were sampled twice, and about 10 percent 0.01 mg/L or less. Fecal-coliform and fecal-streptococcus densities usually were et 1981, Application and analysis of borehole data for the Edwards aquifer
were sampled more than 11 times. A summary of the indicator bacteria for wells, less than the detection limit of 1 col./100 mL in the aquifer and normally less than ® 11-1,000 8 wells in the San Antonio area, Texas: Texas Department of Water Resources
springs, and surface-water sampling sites is given by hydrologic subarea in table 6. 75 cols./100 mL in major surface waters. Dissolved-metals concentrations did not LP-139, 88 p.

DISTRIBUTION OF FECAL COLIFORMS AND FECAL STREPTOCOCCI significantl_y exceeq the laboratory detection limits. Me'dian time-nested-average 11-1,000 1 cave Pavlicek, D.dJ., Small, T.A., an('i Rettman, P.L.., 1987, 'Hydrogeologic dat:?\ from a

concentrations typically were less than 1 pg/L for arsenic, less than 60 pg/L for i More than 1,000 PR N study of the freshwater/salinewater zone interface in the Edwards aquifer, San

Antonio region, Texas: U.S. Geological Survey Open-File Report 87-389,
108 p.

Pearson, F.J., Jr., and Rettman, P.L., 1976, Geochemical and isotopic analyses
of waters associated with the Edwards Limestone aquifer, central Texas:
Edwards Underground Water District Report, 35 p.

Pearson, F.J., Jr., Rettman, P.L., and Wyerman, T.A., 1975, Environmental
tritium in the Edwards aquifer, central Texas, 1963-71: Edwards
Underground Water District Report, 32 p.

Perez, Roberto, 1981, Hydrologic data for urban studies in the San Antonio,
Texas, metropolitan area, 1978: U.S. Geological Survey Open-File Report
81-922, 91 p.

1982, Hydrologic data for urban studies in the San Antonio, Texas,
metropolitan area, 1979-80: U.S. Geological Survey Open-File Report

Densities of fecal coliforms and fecal streptococci usually were less than the
detection limit of 1 col./100 mL in water from wells and springs (fig. 7). Within
the aquifer, greatest time-nested log-mean densities of bacteria were detected in
water from wells in or near the recharge area, or in the shallow parts of the aquifer
in Uvalde and Hays Counties (table 6). The rare instances in which bacteria were
detected in samples from artesian wells were likely due to sample contamination or
to leaking well seals. Bacteria densities in water samples collected at surface-water
sites in the rural subarea were greater than those collected from wells, but were
within limits for water-contact sports and smaller than densities at typical stream
sites in south-central Texas (U.S. Geological Survey, 1968—-84). Densities from
water samples collected at surface-water sites in the urban subarea were extremely
large, but this is typical for samples collected during stormflow.

boron, less than 15 pg/L for iron, less than 3 ug/L for lead, less than 0.3 pg/L for
mercury, less than 1 pg/L for selenium, and less than 20 pg/L for zinc. Pesticides
were detected in only 12 of 211 ground-water samples and in only 8 of 174
samples in the major surface waters in the rural subarea.

Anthropogenic impacts were indicated in parts of the aquifer in or near urban
areas or the recharge area. Maximum ground-water concentrations of nearly all
constituents were measured in these areas. Some constituent concentrations
almost equaled or exceeded EPA drinking-water maximum contaminant levels, but
only one, nitrite plus nitrate concentration (11 mg/L) for one sample, exceeded
the EPA limit (10 mg/L). The water quality of the urban creeks was significantly
degraded by anthropogenic impacts, and often, EPA maximum contaminant levels
for drinking water were exceeded.

in urban area

Number indicates the number of wells at location

Table 6. Results of analyses for bacteria by hydrologic subarea
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maximum detection level is 1 col1./100 mL, but value reported
can differ depending on volume of sample analyzed]
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