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STATISTICAL SUMMARY OF WATER-QUALITY DATA
COLLECTED FROM SELECTED WELLS AND SPRINGS IN
THE EDWARDS AQUIFER NEAR SAN ANTONIO, TEXAS

By
Frank C. Wells

ABSTRACT

Statistical summaries of available water-quality data collected from 90
wells and 3 springs in the Edwards aquifer near San Antonio, Texas, are pre-
sented. The statistical summaries provide information on the range in values
for each water-quality constituent as well as the mean value, the standard
deviation about the mean; and for those constituents with five or more analy-

ses, the percentage of observations in which values were equal to or less than
the specified values are presented.



INTRODUCTION

Geologic and hydrologic investigations of the Edwards aquifer in the San
Antonio area, Texas, have been conducted for many years by the U.S. Geological
Survey in cooperation with the Texas Department of Water Resources, the Edwards
Underground Water District, and the San Antonio City Water Board. As part of
these investigations, a considerable amount of data have been collected on the
chemical quality of water in the aquifer.

In 1968, the Geological Survey, in cooperation with the Texas Departient
of Water Resources and the Edwards Underground Water District, began a contin-
uing program to systematically collect data for detecting pollution and for
determining changes in the quality of water in the Edwards aquifer. Reports of
these investigations are listed in "Selected References."

Purpose and Scope

Although water-quality data have been collected for many years from numer-
ous wells throughout the Edwards aquifer, only limited efforts have been made
to summarize and review these data. The purpose of this report is to provide
statistical summaries of available water-quality data collected from 90 wells
and 3 springs in the Edwards aquifer near San Antonio, Texas. Data compiled in
this report will be used in additional interpretative studies to define the
variation in water quality in the study area. The study area of this report
includes all or parts of Bexar, Comal, Hays, Medina, and Uvalde Counties in
south-central Texas (fig. 1).

Well-Numbering System

The well-numbering system used in this report was developed by the Texas
Department of Water Resources 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 yuadrangle is divided
into 7-1/2-minute quadrangles which are given two-digit numbers from 01 to 64.
These are the third and fourth digits of the well number. Each 7-1/Z-minute
quadrangle is divided into 2-1/2-minute quadrangles which are given a sinyle-
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 two-digit number in the
order in which it was inventoried, starting with 0l. These are the last two
digits of the well number.

Only the last three digits of the well number are shown at each location
in figure 1; the second pair of digits (01-64) are shown in the nortnwest corner
of each 7-1/2-minute quadrangle.

In addition to the seven-digit well number, a two-letter prefix is used to
identify the county. The prefix for counties where wells were sampled are as
follows: AY, Bexar; DX, Comal; LR, Hays; TD, Medina; and YP, Uvalde. An
example well number is AY-68-36-102.
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STATISTICAL PROCEDURES FOR SUMMARIZING WATER-QUALITY DATA

Statistical prociyures in this study were performed using the Statistical
Analysis System (SAS)!/ developed by the SAS Institute of Cary, North Carolina,
(SAS Institute, Inc., 1982). The SAS computer system has been interfaced with
the Geological Survey's Mational Water Data Storage and Retrieval System
(WATSTORE). The SAS computer system provides data-management functions such as
sorting, merging, copying, and condensing sets of data.

The principal SAS procedure utilized in the preparation of this report is
the UNIVARIATE procedure. The UNIVARIATE procedure produces simple descriptive
statistics of numeric variables and provides information on the distribution of
values for each variable. Statistical information provided by the UNIVARIATE
procedure includes sample size or the number of observations on which statisti-
cal calculations were based, the maximum value, the minimum value, the mean
value, the standard deviation about the mean, and the 95th, 75th, 50th (median),
25th, and 5th percentile values.

The statistical summaries (tables 2-6, supplemental information) provide
information on the range in values for each constituent as well as the mean
value and the standard deviation about the mean. For those constituents with
five or more observations, the statistical summaries also show the percentage
of observations in which values were less than or equal to specified values,
thus providing information about the distribution of the values in addition to
the range of values. For example, at well AY-68-21-8C4, the maximum and minimum
observed specific conductances are 592 and 475 umhos/cm respectively, but for
50 percent of the observations the specific conductance was less than or equal
to 532 pmhos/cm. Likewise, the table shows that 50 percent of the specific-
conductance values ranged between 568 and 525 umhos/cm.

Analytical methodoloaies generally change and improve with time, and two
or more methods may be available for analysis of an individual constituent at
any given time with each method having different detection limits. Conse-
aquently, detection limits for an individual constituent may vary depending
upon the methodology used at the time of analysis. Geological Survey labora-
tory detection limits for selected minor elements and nutrients for 1973-82
are listed in table 1 (supplemental information).

Some of the nutrient data and much of the minor element data are reported
by the laboratory and stored in the Geological Survey's WATSTORE files as "less
than" (<) values or as not detected (ND). The "less than" values indicate that
the constituent concentration at the time of analysis was less than the lower
1imit of detection for that particular constituent using the prescribed analyt-
ical methodology. The "ND" values indicate that a lower 1imit of detection for
that constituent had not been established at the time of analysis, and the con-
stituent could not be "detected" using the prescribed analytical methodology.
Because it is virtually impossible to perform statistical analysis on values
reported as "less than" or as "not detected," these values were converted to
zero, for the purpose of this report, before the statistical analyses were

1/ use of the trade name in this report is for identification purposes only and
does not constitute endorsement by the U.S. Geological Survey.
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performed. Consequently, zero values in the statistical tables for constitu-
ents listed in table 1 do not indicate that a constituent was not present, but
that if the constituent was present, the concentration was less than the lower
1imit of detection, or if detection 1imits had not been established, the con-
stituent could not be detected using the prescribed methodology at the time of
analysis.

Values for some of the bacteriological data stored in the WATSTORE files
may be reported as "less than" or that the reported value was determined on a
"non-ideal colony count." Values reported as "less than" indicate that no
indicator bacteria were found on the largest sample analyzed. For the purposes
of statistical analysis of data included in this report, values of "less than"
were converted to zero. Consequently, zero values for bacteriological data do
not mean that no bacteria were present, but that no indicator bacteria were
detected in the largest sample analyzed.

Bacteriological data reported as being determined on a "non-ideal colony
count” indicate that the number of indicator bacteria on samples analyzed did
not fall within the ranges of 20-60 colonies per 100 milliliters (cols./100 M1)
for fecal coliform bacteria, 20-80) cols./100 M1 for total coliform bacteria, or
20-100 cols./100 M1 for fecal streptococci bacteria. For the purposes of sta-
tistical analysis of data for this report, bacteriological data reported as
being determined on a "non-ideal colony count" were left unchanged. Although
these number of indicator bacteria were outside the ideal range of colonies per
100 milliliters of water, the data are reasonable estimates of the bacterial
densities at the time of analysis.
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Table 1.--U.S. Geological Survey water-quality laboratory detection limits

for selected minor-element and nutrient data, 1973-82

[ug/L, microgram per 1iter; ND, not detected; mg/L, milligram per liter]

Minor elements

Constituent Time 9eriod
Aluminum, dissolved (pg/L) 100 100 100
Arsenic, dissolved (pg/L) 1 1 1
Barium, dissolved (pg/L) 100 100 100
Boron, dissolved (ug/L) 20 20 20
Cadmium, dissolved (ug/L) ND or 2 ND or 2 1
Chromium, dissolved (ug/L) ND ND or 20 10
Cobalt, dissolved (ug/L) 100 100 1 or 50
Copper, dissolved (ug/L) ND or 2 ND or 2 1 or1l10
Iron, dissolved (ung/L) 10 10 10
Lead, dissolved (ug/L) ND or 2 ND or 2 1
Lithiur, dissolved (upa/L) 10 10 10
Manganese, dissolved (pg/L) 10 10 10
Mercury, dissolved (ug/L) .05 .01 .01
Nickel, dissolved (pg/L) ND or 2 ND 1
Selenium, dissolved (ug/L) 1 1 1
Silver, dissolved (pug/L) ND ND or 2 1
Strontium, dissolved (ug/L) 10 10 -
Vanadium, dissolved (pg/L) -- -- .1
Zinc, dissolved (ug/L) ND or 20 10 10
Nutrients

Constituent

Time period
1973-82

Nitrogen, ammonia, total (mg/L)
Nitrogen, nitrite, total (mg/L)

Nitrogen, nitrite + nitrate (mg/L)
Mitrogen, ammonia + organic (mg/L)

Phosphorus, total (mg/L)

0.01
.01
.01 or 0.1
.1
.01
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