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HYDROCHEMICAL DATA FOR THE EDWARDS AQUIFER 
IN THE SAN ANTONIO AREA, TE XAS 

By 

Robert W. Maclay, Paul L. Rettman, 
and Ted A. Sma ll 

ABSTRACT 

This report presents hydrochemical data that was collected as part of the 
investigations of the Edwards aquifer in the San Antonio area, Te xas, during 
1970-78 and indicates other sources of available data. The report includes the 
results of chemical analyses of 159 water samples from 123 well s and springs; 
tritium analyses for 242 water samples from 120 wells and springs; isotope and 
redox-potential analyses of 31 water samples from wells, springs, and streams; 
and calculated dissolved carbonate, partial C02 pressures, and saturation 
indices of selected minerals in 98 water samples from 81 wells, springs, and 
streams. The water types and hydrochemical facies are given for six zones of 
the aquifer. 



INTRODUCTION 

This report, which was prepared by the U.S. Geological Survey in coopera
tion with the City Water Board of San Antonio and the Texas Department of 
flater Resources, presents hydrochemi ca 1 data that was co 11 ected as pa rt of 
the investigations of the Edwards aquifer in the San Antonio area during 1970-
78 and also indicates other sources of avai lable data. The purpose of this 
report is to document the availabi lity of hydrochemical data and to present 
data describing the chemica l characteristics of water in the Edwards aquifer. 

The extent of the Edwa rds aqui fer in the San Anton i 0 a rea is shown on 
figure 1. The area is bounded by the drainage divides of streams co ntributing 
recharge to t he Edwards aquifer in the Balcones Fault Zone and by the "bad
water" line , which is the downdip limit of freshwater within the aquifer. 

WELL- NUMB ERING SYSTEM 

The well-numbering system in Texas was developed by the Te xas Department 
of Water Resources for use throughout the State. Under this system, each 1-
degree quadrangl e is gi ven a number cons i st i ng of two di gits. These are the 
first two digits in the well number . Each I-degree quadrangle i s 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 / 2-minute 
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 \'/ithin a 2-1/2-minute quadrangl e is given a two-digit number in the 
order in which it was inventori ed, starting wit h 01. These are the l ast two 
digits of the well number. 

Only t he last three digits of the well number are shown at each well site; 
the first two di gits are shown in the northwest corner of each I-degree quad
rangle; and the third and fourth digits are shown in the northwest corner of 
each 7-1/2-minute quadrangle. 

In addition to the seven-digit we ll number, a two-letter prefi x is used to 
identify the county. The prefi x for counties where wells were sampled are as 
follows: AL, Atascosa; AY, Bexar; OX, Coma l ; KX , Guadalupe; LR, Hays; RP, Kin
ney; TO, Medina; YP, Uva lde; and ZX, Zavala. 

HYDR OC HEMICAL DATA 

The results of chemica l analyses of 159 water samples from 123 wells and 
springs in the Edwards aquifer in the San Antonio area are tabulated in table 
1. The l ocations of wells and springs sampled are shown on figure 2. 

In most areas, severa l we ll s were available for sampl ing. To prevent 
any uncertainty as to the source of the sample, only wells with casing records 
and known depths were selected for sampling. When possible, only those wells 
with vigorous natural flow or a l arge-capac ity pump were selected to insure a 
minimal change in the temperature and chemical composition of the water during 
residence time in the well bore. All pH and alkalinity measurements ~Iere 
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made in the f ield at the time of sample collection. Field techniques used 
for determining redox potential, sulfide concentration , and isotopes are 
discussed by Pearson and Rettman (1976). 

A tabulation of published reports containing significant amounts of water
qua 1 ity data on the Edwards aqui fer is presented in table 2. Add it i ona 1 
unpublished data on water qual ity are available in the files of the U.S. Geo
logical Survey in San Antr nio and Aust in , Te xas. 

Tritium concentratiors were determined in 242 samp l es from 120 wells and 
springs (table 3). The locations of the tritium-samp ling sites are shown on 
fi gure 3. 

Tritium is a radioac~ ive isotope of hydrogen with an atomic mass of 3 and 
a half life of 12.3 years that occu rs in the environment as a result of both 
natural and manmade proc~sses. Tritium is produced naturally by t he interac
tion of cosmic radiation with nitrogen and oxygen in the upper atmosphere and 
enters the hydrologic cycle during prec ipi tation. One tr itium unit corresponds 
to a concentration of 1 ~ ritium atom per 1018 hydrogen atoms and equals 3.2 
picocuries per liter. T~ itium data can be used in the invest igation of the 
Edwards aquifer to determlne the direction and rate of ground-water flow. 

A counting error, co~monly reported as one standard deviation , is reported 
with each tritium analysis. This error i s calcu lated so that the true tritium 
content of the sample has la 67 -percent probability of being within the reported 
range. These analyses were made in the laboratory of the U.S. Geological 
Survey in Resto n, Virginia. The met hods of analys is and their significance to 
the hydrogeology of the Edwards aquifer are disc ussed by Pearson and ot hers 
(1975). I 

The results of ana lyses for i sotopes of carbo n and su lfur and for redox 
potential are given in table 4. Techniques for collection and laboratory 
analyses of these properties and their significance to the hydrogeology of the 
Edwards aquifer are preSe j ted by Pearson and Rettma n (1976). 

Isotopes of carbon can be used to determine the rate of ground-water move
ment and the rates of physical and chemical processes occurring within the 
aquifer. In addition, they are useful in determin ing the sources of water. 

The sulfur-bearing c~~mical species most commonly dissolved in l ow-temper
ature natural waters are ~04' HS , and H25. The species that dominates in the 
natural water depends on the oxidation potential (redox) and pH of the system. 
The possible sources of these species in wate r from the Edwards aquifer in
cludes evaporitic mine ra lsl' decomposit ion of organ ic material, solution, oxida
tion of sulfide minerals, inward migration of H25 from the saline zone, and 
recharge of sulfate-beari~g precipitation. These sources tend to have differ
ing ranges of stable sulfur-isotope content . The su lfur-isotope data can be 
used in conjunction with other geochemical and hydrol og ic data to determine 
the characteristics of water circulation within the aquifer. 

The results of anal ) ses for saturation indices are given in table 5. 
Saturation indices are measures that indicate if a gi ven sample is undersatu
rated (SI = a negative number ), saturated (51 = 0), or supersaturated (SI = a 
positive number) with respect to a given mineral. The method by which satura-
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tion indices are calculatfd are given by Truesdell and Jones (1974). A discus
sion of these indices and their significance to the hydrogeology of the Edwards 
aquifer are given by Pearson and Rettman (1976). 

FACTORS CONTROLLING WATER CHEMISTRY 

The mineral composition of the Edwards aquifer within the freshwater zone 
is essentially calcite. The aquifer contains very small amounts of clay miner
als, but some clays have been washed into the aquifer locally in the recharge 
areas. The upper confining bed of the Edwards aquifer consists predominantly 
of clay. Dolomite, which occurs where freshwater circulation is slow, is the 
second most common mineral within the freshwater zone of the aquifer. Dolomite 
occurs in the lower confining bed of the aquifer and in the basal beds of the 
aquifer (Mac lay and Sma ll , 1976 ). 

Organic materials that were previously present in the freshwater zone of 
the aquifer have been oxidized and removed by oxygenated water that circulates 
rapidly through the aquifer. Sul fate mi neral s, gypsum, and anhydrite were 
previ ously di stri buted through the rocks of the freshwater zone, but they 
have been rapidly dissolved by circulating water. However, sulfate minerals 
occur locally within the freshwater zone where circulation is restricted and 
within the rocks of the lower confining bed. Lenses and layers of evaporitic 
gypsum and anhydrite provide the source of sulfate ions necessary for the 
calcification of dolomite in the freshwater zone. 

The mineral composition of the saline zone of the Edwards aquifer is more 
diverse than that of the freshwater zone. Calcite and dolomite are prevalent, 
but gypsum, anhydrite, celestite, and strontianite are present in lesser 
amounts. Orga ni c material is common. 

The chemi ca 1 cha racter of the ground water responds to changes in the 
phys i ca 1 envi ronment along the ground-water fl ow path. Ground · water tends to 
increase in dissolved constituents and to become more saturated with respect 
to calc i te in the direction of flow because more time is availab l e for so lu
tion; however, the inflow of fre shwater from recharge areas along the ma in 
zone of regiona l flow strongly modifies this progression. Also, mi xing of 
water within the aquifer with water that has moved vertically into the aquifer 
through confining beds locally changes the chemical character of water within 
the aquifer. 

The di ssol ved constituents in the water rechargi ng the Edwards aquifer 
consist predominantly of calcium and bicarbonate; however the concentrations of 
dissolved materials vary with changing runoff condit ions. During storm periods, 
the recharge water is significantly lower in disso lved solids and is under
saturated with respect to calcite. During dry periods, the recharge water is 
the base flow of streams that are fed by springs. The dissolved const ituents 
are predominantly calcium and bicarbonate, but the water is higher in dissolved 
solids and is saturated with respect to calcite. 

-7-



AREAL VARIATIONS IN DI SSOLVED CONSTIT UENTS 
Hydrochemical Facies 

Hydrochemical facies is a term used to denote the diagnostic chemical 
aspect of ground-water solution occurring in hydrologic systems (Back, 1966). 
The faci es refl ect the response of chemi ca 1 processes ope rat i ng withi n the 
lithologic framework and the pattern of ground-water movement. The distribu
tion of different facie s within the Edwards aquifer can be used to locate the 
grou nd-water flow path and to estimate the relative rate of ground-water cir
cu lation . 

The cl assif i cati on of hydrochemica l facies is made through the use of a 
trilinear diagram (f ig. 4) . For purposes of this report the central diamond
shaped field of the diagram is equally subdivided into smal ler diamond-shaped 
fields that are repeatedly subdi vided until there are four levels of refinement. 
Then a lettering system is used to identify each quadrant and level of refine
ment. Each l etter in a hydrochemical face i ndi cates a quadrant and a level of 
refinement. The first letter rep resents the first level, the second letter 
represents the second level, etc. The quadrants are identified, with one 
except i on at the second 1 eve 1, as "a" for the west quadrant, "b" for the north 
quadrant, etc. 

The diagram on figure 4 shows the detail s wit h three levels of refinement, 
although four levels are commonly used. The plotting procedure for tri linear 
di agrams and the methods of geochemi ca 1 ana 1 yses of water sampl es us i ng the 
trilinear diagram are presented by Pi per (1944). 

The areal distribution of hydrochemical facies of water in the Edwards 
aquifer in the San Anton i o area i s shown on figure 5. Typical water types 
and their corresponding hydrochemical facies are given in tab le 6. The rela
tio nship between hydroch emical facie s and l ocat ion within the aquifer system is 
also indicated in this tab le . 

The hydrochemical face of water entering the aquifer i s commonl y Aaa. 
Face Aab is associated with the highly transmissive zone of the confined aq ui
fer from which water i s disc harged by municipal wells in San Antonio and by 
Comal Springs. Hydrochemi cal fa cies Ab and Ba occ ur in areas removed from the 
probable main path of ground-water movement. 

The normal sequence of hydrochemical facies for water in the aquifer from 
near the source of recharge to the saline zone is shown on figure 6. Hydro
chemical facies that plot outside the normal tra nsition pattern may be the 
result of mi xing of water from aquifers other than the Edwards that has entered 
the well through 1 eaky cas i ng, of changes in t he water chemi st ry between the 
time of sampling and chemical analyses, or of unknown reasons. 

Di ssolved So lids 

The di sso 1 ved-so 1 i ds concent rat i on in ground water from the unconfi ned 
zone of the Edwards aquifer ran ges from about 240 mg / L (milligrams per liter) 
in Kinney County to about 300 mg/L in Bexar, Comal , and Hays Counties. The 
concentration of dissolved so li ds i n the confined freshwater zone ra nge s from 
about 250 mg/ L inK i nney County to about 300 mg / L in Bexa r, Coma 1, and Hays 
Counties (fig. 7). The dissolved-sol ids concentration in the eastern part 

-8-



Ca 

E XA MPLE 

PERCE NT 
CALCIUM 

CATIONS 

Wate r sa mple ** I - Aced 

Water samp le 1t2- Ctbc 

Na 
+ 
K PERCEN T 

CHLORIDE 

ANIONS 

CI 

NOTE: Each l etter of a hydrochemical facies indicates a 
quadrant and a level of refinement. The f i rst letter rep
resents tile first level , the second letter represents the 
second l evel. etc. The quadrants are identifi ed, l'lith one 
exception, at the second level, as "a" for the l'/est quad
rant. "b" for the north quadrant. etc. 

FIGURE 4.-Trilin ea r diagram to classify hydrochem ical facies 

--9--



Co 

PERCENT 
CAL CIU M 

CATIONS 

PERC ENT 
CHL ORIDE 

ANIONS 

CI 

FIGURE 6.-Trilinear diagram of the normal sequ e nce of hydrochemical facies 
from fresh w ater to salin e w a ter in t h e Ed w ards aquifer 

--11--



of the area is slightly higher because more wells in the east obtain water 
from lower zones within the aquifer, which contain higher concentrations of 
dissolved solids. Locally, higher concentrations of dissolved solids within 
the confi ned freshwater zone occur in southeastern Uvalde County, in north
eastern Medi na County, in northwestern Bexar County, and in southeastern Hays 
County. 

Near the bad-water line, the concentrations of dissolved solids increase 
rapidly from about 1,000 to about 9,000 mg / L. These values are considerably 
less than the sal inity of water farther downdip in the aquifer because some 
freshwater is moving across the bad-water line and mi xing with water in the 
saline zone. 

Sulfate Concentrations 

The sulfate concentrations in the freshwater zone of the Edwards aquifer 
are generally less than 20 mg/ L; however , there are numerous exceptions (fig. 
8). Sulfate concentrations in hydrochemical facies Aaca , Aaab, and Aabd 
are generally less than 15 mg/L, while hydrochemical facies Ab to Bb show con
centrations of sulfate ranging up to several hundred mg / L. 

Higher concentrations of sulfate occur in water from the stratigraph
ically lower part of the aquifer in the freshwater zone, and significantly 
hi gher sulfate concent rat ions occur in water from the fre shwater zone near 
the bad-water line. Relatively high concentrations of sulfate in the fresh
water zone occur in southeastern Uvalde County and northwest ern Medina County . 
Ground-water circulation in these areas is believed to be slower than in areas 
~/here the water has lower concentrations of sulfate. 

The sulfate concentration in the saline zone of t he Edwa rds aquifer is 
considerably higher than that of any water sampled in the freshwater zone. 
Concentrations exceed 2,000 mg / L at locations only a few miles from the bad
water line. These high concentrations probabl y result from ground water dis
solving gypsum and other sulfate-bearing minerals f rom the rocks within the 
saline zone. 

TIME VARIATIONS IN WATER QUALITY 

No significant long-term trend of changes in the chemical quality of 
ground water in the Edwards aqui fer in the San Antoni 0 area is apparent from 
the results of sampling from the 1930's to 1978. Time variations in the con
centration of dissolved solids in ground water at selected wells and springs 
for 1966-76 are shown on figure 9. 

The dissolved-solids concentration in water from springs show only small 
variations with time. This stability is an important indicator because the 
quality of springwater would reflect any major changes in chemical quality 
within the freshwater zone of the aquifer. Time variations in the dissolved
solids concentration of ground water in Kinney County is less than that of the 
counties to the east. Greater variations in the dissolved-solids concentration 
toward the east probably is the result of the mi xing of waters entering the 
aquifer as water moves toward the regional discharge sites. 
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To detect water movement in the vicinity of the bad-water line, selected 
wells have been repeatedly sampled since the 1930's. The mean concentrations 
of chloride together with the standard deviations, are shown on figure 10. A 
large standard deviation indicates a significant variation in the concentra
t ions of ch 1 ori de wi thi n the sui te of samples. The greatest vari at i on was 
detected in the vi ci ni ty of the bad-\~ater 1 i ne in Bexa r County, where pumpi ng 
stresses have changed the historic flow patterns. 
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Reference 

Petitt and George, 
'01. II, pt. III (1956) 

Garza (1962) 

Ga rza (1965) 

Garza (1966) 

Rettman (1967) 

Rettman (1968 ) 

Table 2 .-- Tdbu l at i ~n of published reports containing significant amounts of data 
or. the water chemistry of the Edwards aquifer 

Dissolved con~tituents 
c.r chemical parameter 

determined 

Ca, 119, Ua+K , HCO J , SO lo , Cl, F, 
110 3 , lOS , and total hardness as 
CaCO ) 

SiD" Fe , Ca, Mg , Na+K , HC0 3, 
SOlo, Cl" F, N0 3, B, TDS, hard
ness as CaCO ) , percent sodium, 
specific conducta nce, pI! 

do . 

do. 

do . 

Ca , I-Ig , fla+K (ca l culated), HC0 3, 
SO" , Cl , U0 3, total hardness as 
CaC0 3 (ca l culated) 

HC0 3, SO" , Cl, TOS, hardness as 
CaC0 3, specific conductance, 
pH 

do . 

do · 

do . 

do. 

do . 

Areal distrihuti on 
of sampling 

sites 

Kinney County--about 120 analy
ses of water fran 120 \'le i Is and 
springs tapping the Edwards 
aqui fer. 

Uvalde county - -about 2~ samples 
of water fran 25 wells and 
springs tapping the Edwards 
aquifer . 

11edina County- -1 38 analyses of 
water fr om 138 wells and sprin9s 
tapping the Edwards aquifer . 

Bexar County--about 110 analyses 
of watel' from 100 well s and 
springs tapping the Edwards 
aquifer . 

Hays County--abollt 20') anal ,vses, 

Comal County--about 160 analyses 
of \'Iater fr om about 120 ~Iells 
and springs tappi ng the Edwa r ds 
aqui fer. 

About 700 analyses of wate r from 
129 wells located in the vici n
ity of the bad -~Iater line . 
Sampling period 1959 - 62 . 

About 170 analyses of water from 
100 wells located in the vicin 
ity of the bad -water line. 
Sampling peri od 1963 . 

About 130 analyses of water f r an 
80 ~Iells located in the vicinity 
of the bad - water 1 i ne . Samp ling 
period 1964. 

About 90 analyses of water from 
72 wells located in t he vicinity 
of the bad -water line . 

About 70 analyses of water from 
37 l~ells located in the vicinity 
of the bad -water li ne . 

do . 

- 26-

Remarks 

Chemical analyses a r e used pri
ma rily to determine the chemi
cal suitability of the ~Iater 
for different uses . 

do. 

do . 

do . 

do . 

do. 

I~ater samples were obtained 
from the zone of transition be 
tween Itater of good qual ity and 
sa line water in the Edwards 
aquifer, in order to detect 
cha nges in qua 1 i ty of the water 
as the head i n th e aq uifer 
changed . 

do . 

do . 

do . 

do . 

do. 



Reference 

Table 2. --Tabulat i on of published reports containing significant amounts of data 
on the ~Iater chemi stry of the Edwards aquife r - -Co ntinued 

Disso l ved co nstituents 
or chemical parameter 

dete rmi ned 

Areal dist r ibution 
of sampl ing 

sites 
Remark.s 

Reeves and others (1972) S1O z , Ca , ~Ig , Na , K, HCa l , CO l ' 
SOlo . Cl , F, Br , I , hardness as 
CaC01 , SAR , specific conduc
tance, pH , temperature , dis
solved solids (calculated) , 1111 10 , 

NOz , flO l , POI. . detergents UlnAS) , 
BOO , ' coliform , fecal coliform, 
streptococci, AI, As , B, Cu , Fe , 
Pb , Li, ~In, Ha, Zn 

Uvalde, Hedi na , Bexar , Canal , 
and Hays Coun ties . f'Iost \later 
samples are taken from wells in 
or near the recharge area of the 
Edwards aquifer. Analyses of 
~Iater from recharging streams 
~Iere also made . About 240 \lell 
l'la ter samples were obtained at 

Analyses are used to determine 
the su i tability of the wate r' 
for domestic use . Hater sam
pl es are collected to estab
lish backg r ound i nformation on 
t he chemical and bacteriol og
ical qual ity and to detect 
changes in water qua lity. 
Special efforts '"Iere made to 
insure that no contaminat ion of 
samples resulted froul sampl ing 
procedures. Values of some of 
the constituents or che~icaJ 
parameters I'lere not deterillined 
in many samples . Hater wa s 
sampled fror.l ~lel1s after pur.rp
i ng in orde r' to obtain a I'cpre 
sentative sample of the lIater 
in the fonnat ion . 

Reeves (1976) 

Reeves (1978) 

Pearson and Rettman 
( 1976) 

Pearso n, Rettman , 
and \,jyerman (1975) 

S1Oz, Ca , ~tg, Na, lIa+K , K, HC0 1, 
C03 , SOl. , Cl , I, total nitrite 
plus nitrate, ammonia nitrogen, 
P, dissolved so l ids, hardness 
(Ca , rIg) , noncarbonate hardness , 
pe rcent sodium , SAR , specific 
conductance , pH , temperature , 
BOO , immediate coliform, fecal 
coliform . streptococci , C, 
n~thylene blue active substan
ces , analyses f or pesticides , 

do . 

Ca , 119 , Sr, tla , K, HC0 1• SO t" CI , 
F, PO lo , Il zS , Si02, Fe , total 
sol ids , pH , redox potential; 
carbon isotopes _ 14C, (, 13C; 
sulfur isotopes - sulfate 
634S_ sulf i de 63 ~S - ' tritium' 
saturation indices -' calcite ,' 
dolom i te, gypsum , celestite, 
strontia nite, fluorite 

tritium concentrations 

GO ~Iells. Abou t 42 surface
~Iater samples were obtained at 
34 sites . The I'later samples 
I"Jere collected during the period 
fran August 1968 to April 1972. 
Analyses of \"later samples from 
12 "Iell s and 7 surface sites 
'"Iere made for pesticides. 

/lo r e than gOO analyses of water 
samples from IGI we l ls and 3 
springs in the Edwa rds aquifer 
and fran 36 sites on streams 
that cross the recharge zone of 
the aquifer . The water samples 
were collected during the period 
from August 1968 to January 1975 . 

About 200 analyses of water sam
ples from 79 lIells and 3 springs 
in the Edwards aquifer collected 
from February 1975 through Sep
tember 1977 . 

Samples taken fror.! Cg ,~idely 

distributed sampling points 
through out the Edwa rds aqu i fer 
from Kinney to Hays Counties , 

Samples from 50 wells and 
springs ~lidely distri but ed 
throughout the San Antonio 
area . 

·27 · 

do . 

lIigh quality analyses, f ield
determ i ned pll , alka l inity, 
redox potential. 

High qual ity analyses . Accu 
rate results of 101"/ concentra 
tions of a feN tritium units . 



Table 3.- -Tri tium concentrati ons in water from we ll s and springs in the Edwards aquifer 

(Depth"s in feet; concentrat ions ;n tritium units ± 1 standard deviation. ) 

CONCENTR ATION 

ATASCOSA COUNTY 

WE LL : AL -68-50-201 

10-29-68 0.4 ± 0.2 

BEXAR COU NTY 

WE LL: AY -68-22-702 

10- 9- 75 12 . 5 ± . 7 

WEL L: AY -68-27- 515 

4-10-67 
4- 8-69 
4-14-70 

45 .8 ± 2. 5 
44 .4 ± 2.4 
42 .8 ± 2. 4 

WELL: AY -68 -29-1 09 
DE PTH OF WELL: 460 
DEPTH OF CASING : 190 

4-21 -69 
3-25- 70 

6.1 ± . 8 
5.4 ± .4 

WELL: AY-68-29-403 
DEPTH OF WELL : 340 
DEPTH OF CASING: 248 

11 - 4- 68 
5- 5-69 

.5 ± . 3 
1.2 ± .3 

WELL: AY -68-30-103 
DEPTH DF WELL: 84 1 
DEPTH OF CASING: 435 

6- 3-68 5.2 ± .4 

CONCENTRATION 

BEXAR CO UNTY-oCont o 

WELL: AY -68-34-601 
DEPTH OF WELL: 395 
DEPTH OF CAS ING: 1"98 

7 -20- )) 8 . 7 ± 0. 5 

WELL : AY - 68-35-102 

6-21 - 78 16.0 ± .5 

WELL: AY - 68- 35-904 
DEPTH OF WE LL: 675 
DEPTH OF CASING: 612 

7- 19- 71 1. 9 ± .7 

WELL: AY-68-36- 102 
DEPTH OF WELL: 786 
DEPTH OF CASING : 338 

7-30-71 13.9 ± . 8 

WELL : AY -68-36-601 

1- 6- 78 4. 2 ± .2 

WELL: AY -68- 37 -104 
DEPTH OF WELL : 995 
DEPTH OF CAS ING: 570 

5- 15-68 4. 4 ± .3 

WELL: AY -68-37-11 5 

1-31- 78 3.4 ± . 2 

·28· 

DATE CONCENTRATI ON 

BEXAR COUNTY-oConto 

WE LL: AY-68-37 - 701 
DEPTH OF WELL : 1582 
DEPTH OF CASmG: 1275 

8-12-63 0.6 ± 0. 4 
11-20-64 . 5 ± . 5 
3-10-67 2.9 ± .4 
4- 1-68 4. 7 ± . 3 
3- 7-69 . 5 ± . 1 
4- 2- 70 . 6 ± .4 
4- 27 -71 5.4 ± .4 
6- 6- 74 . 8 ± . 2 
4- 6- 76 1.3 ± .2 

WELL: AY-68-42- 210 
DEPTH OF WELL: 1200 
DEPTH OF CASING : 882 

8-12-63 
8-1 3-64 
5- 9-67 
5-22-68 
5-28-69 
6-19- 70 
5- 6- 75 

10- 6-76 

1.2 ± .3 
1.6 ± .3 
1. 7 ± . 4 
1.3 t .3 
2. 2 ± . 3 
1.9 ± .4 
3. 6 ± . 3 
4.1 ± . 3 

WELL: AY-68-42-212 
DEPTH OF WELL: 985 

2- 19-64 1.6 ± . 2 

WELL: AY-68-44 -210 
DEPTH OF WELL: 1672 
DEPTH OF CASING: 1422 

7-21-71 
10-14-75 

.4 ± .6 
2.0 ± .3 



Table 3.--Trit ium concent rations in water from we ll s and springs in the Edwards aquifer--Continued 

CONCENTRATION 

BEXAR COUNTY - -Cont. 

WELL: AY-68-44 -404 
DEPTH OF WELL: 1660 
DEPTH OF CASING : 1660 

10-14 - 71 2.0 ± 0. 3 

WEL L: AY -68-45-102 
DEPTH OF WELL: 2103 
DEPTH OF CASING: 1200 

7-17- 70 .1 ± . 3 

WEL L: AY -68-45-JOI 
DEPTH OF \/E LL: 2172 
DEPTH OF CAS I NG : 1750 

ll - IJ- 68 . 0 ± . 2 

WEL L: AY -68-45- 302 
DEPTH OF WELL: 1707 
DEPTH OF CASIrIG: 1555 

9-17-75 . 0 ± .2 

WELL: AY-68-45-901 
DEPTH OF WEL L: 2920 
DEPTH OF CASING : 2492 

9-17- 75 . 5 ± . 2 

COHAL COUNTY 

SPR ING: DX-68-1 5- 901 

8- 4-67 39 . 3 3.9 
3-13-68 60.0 3.4 
4- 6- 70 54.2 2.9 
4-29-77 22.0 1.2 
4-25-78 15.9 1.0 

CONCElITRA TI ON 

COMAL COUNTY --Cont . 

\/ELL OX -6B- I 6- 502 
DEPTH OF WELL : 230 
DEPTH OF CAS ING: 160 

11-21-68 
5- 1- 75 
8- 9- 76 

11.5 ± 0. 7 
6. 0 ± .4 

1O. 9 .± .6 

WELL OX-68-16-701 
DEPTH OF WELL: 432 
DEPTH OF CASING: 20 

4-13-76 9. 5 

WELL: DX-68-16-802 
DEPTH OF WELL: 190 
DEPTH OF CASING : 126 

± . 5 

12- 16-68 
4-21 - 75 

12.7 ± . 8 
9.0 ± . 5 

WELL: DX -68-22- 301 
DEPTH OF WELL : 375 
DEPTH OF CAS IIIG: 220 

4- 16-69 
4- 2-75 

51.6 ± 3.8 
13.9 ± 1.1 

HELL: DX -68-22-501 
DEPTH OF WELL: 498 
DEPTH OF CASING: 95 

7 - 8- 75 
7-24- 76 

3. 9 ± . 4 
5.8 ± . 4 

\/ELL : DX -68-22-801 
DEP TH OF WELL: 400 
DEPTH OF CASI NG: 198 

5-19-70 
4- 2-75 

20 . 7 ± 4.1 
17.0 ± . 8 

- 29 -

OATE CONCENTRATION 

C0I1I\L COUt/TV --Cont. 

WELL: DX-68-22-802 
DEPTH OF WEL L: 378 
DEPTH OF CASING: 178 

5- 5- 75 13 .8 ± 0. 7 

WEL L: DX-68- 22-805 

5-19- 70 22.4 
4-1 4- 75 17 . 6 

± 1. 2 
± .8 

WELL: OX -68-23-203 
DEPTH OF WEL L: 400 
DEPTH OF CASING: 33 

7-22- 76 4.6 ± . 4 

SPR ING: DX-68- 23-301 

8-12-63 2. 0 ± 
3- 19- 64 2.4 ± 

11-20-64 2.6 ± 
5- 19-67 6.2 ± 
4- 1-68 6.3 ± 
3-17-69 4.4 ± 
3- 3-70 5. 3 ± 

4- 15- 71 6.7 ± 
3- 30- 72 4. 6 ± 
5-15-73 5. 6 ± 
5-30- 74 4 . 9 ± 
9-11-75 7. 0 ± 
4- 7-76 3. 8 ± 

7-22-76 4. 6 ± 
4-29- 77 7.0 ± 
4-25- 78 6.7 ± 

WELL: DX -68-23- 304 
DEPTH OF WELL : 1061 
DEPTH OF CAS ING: 655 

.2 

.2 

. 3 

. 6 

. 5 

.6 

. 4 

. 4 

. 3 

.4 

. 3 

. 5 

.3 

. 4 

.4 

.4 

4-26-76 
4- 29- 77 

6. 3 ± . 6 
5.6 ± . 3 



Table 3.--Tritium concentrations in water from wells and spri ngs in the Edwards aquifer--Continued 

CONCENTRATIOIl 

COMAl COUNTY- -Cont . 

WEll: DX- 68-23-315 

4-18-75 8. 2 ± 0. 5 

WEll : DX- 68-23-401 

10- 1- 75 12.7 ± 1.0 

WEll: DX-68-23- 505 
DEPTH OF WEll: 210 
DEPTH OF CASING: 53 

5- 5- 75 7. 6 ± .4 

WEll: OX-68-23-506 
DEPTH OF WEll: 250 
OEPTH OF CASING: 85 

4- 2-75 8. 2 ± . 5 

WEll: OX-68-23-507 

5- 5- 75 4. 6 ± . 4 

WEll: DX -68-24 -102 
OE PTH OF WEll: 211 
OEPTH OF CASING: 60 

10-23-75 9.3 ± . 5 

WEll : DX -68-30-215 
DEPTH OF WEll: 660 
DEPTH OF CAS ING: 185 

6-18-70 
5- 5- 75 

4.0 ± .4 
7. 5 ± . 4 

CONCENTRAT ION 

COMAl COU NTY--Cont . 

WEll: DX- 68- 30-312 
DEPTH OF WEll: 645 
DEPTH OF CAS ING: 598 

4- 2-75 3. 5 ± 0.3 

GUAOAlUPE COUNTY 

WEl l: KY -68- 30-601 

7-26-71 .4 ± .7 

HAYS COUNTY 

WEll: lR -67-01-203 
OEPTH OF WEll: 150 

8- 6-7 5 21 .8 ± 1.5 

SPRING: lR-67-01-701 

8- 6-75 16.4 ± 1.2 

WEll: lR-67-01-801 

3-1 8-64 
11- 20-64 
5-1 9-67 
4- 1-68 
3- 7-69 
3- 3- 70 
3-16-71 
5-15-73 
5-30- 74 
5- 1-75 
5- 14-76 
4-29- 77 
4-25- 78 

29 . 9 ± 1.6 
34 .2 ± 1.9 
33 . 5 ± 1.8 
30. 7 ± I. 7 
32.5 ± 1.9 
32.6 ± 1. 8 
26.1 ± 2.1 
23 . 9 ± 1. 7 
21. 1 ± 1.4 
19.1 ± 1.4 
18. 3 ± . 9 
17 .0 ± 1.0 
14.1 ± .9 

·30· 

OATE CONC ENTRATION 

HAYS COUNT Y--Cont. 

WEll : l R-67 -09-IOI 
DEPTH OF WEll: 229 
OEPTH OF CASING: 130 

11- 21 -68 
1- 5- 75 

24.7 ± 2. 0 
19. 1 ± .9 

WEll : l R- 67- 09-106 
DEPTH OF WEll: 402 
DE PTH OF CAS ING: 238 

12- 9-75 12. 1 ± .7 

WEl l : lR-68-08-601 

6- 4- 75 1.2 ± . 2 

WEll: lR-68-16-301 

6- 4- 75 14 . 8 ± 1.1 

WEll: lR-68-16-603 
DEPTH OF WEll: 230 
DE PTH OF CASING: 154 

8-14-7 5 13. 1 ± . 7 

MEDINA COU NTY 

WEll : TD-68-33-201 

8-21-75 11.4 ± 1.0 

WEll: TD -68-33-301 
DEPTH OF WEll: 805 
DEP TH OF CASING: 740 

6-16-69 
5-1 3-70 

9. 3 ± .6 
10.8 ± . 7 



Table 3.--Tritium concentrations in water from wel l s and springs in the Edwards aquifer--Continued 

CO NCENTRATI ON 

flE O ItIA COUNTY --Cont. 

WE LL: TO- 68-33- 602 

7 -20-77 5.9 ± 0.3 

WELL: TO- 68-33-901 
OEPTH OF WELL : 670 
OEPTH OF CAS I NG: 643 

6-21 - 77 5. 8 ± . 7 

WELL: TO-68-34-103 
OEPTH OF WELL : 101 5 
OEPTH OF CASING: 71 5 

6-21-77 13.3 ± . 9 

WELL: TO-68-41-303 
OEPTH OF WEll : 717 
OEPTH OF CASING : 631 

7 -29-71 3. 5 ± .5 

WELL : TO-68-41 -401 
OEPTH OF WELL: 1971 
OEPTH OF CASIIIG : 1519 

6- 6- 71 3.8 ± . 3 

WELL : TO- 68-41 -801 
OEPTH OF WELL: 1609 
OEPTH OF CASING: 14 33 

11- 5-68 . 3 ± . 4 

WE LL: TD- 68-42-806 

7-30-71 .4 ± . 4 

CONCENTRATION 

MEOIlIA COU NTY --Cont. 

WELL : TO-68-49-813 
OEPTH OF WELL: 3194 
OEPTH OF CASING: 2570 

9-17 -75 .2 ± 0.2 

WELL: TO- 69-38- 101 
OEPTH OF WELL: 625 
OEPTH OF CASI NG: 370 

5- 28-75 
7- 28-76 

1. 5 ± . 2 
1.1 ± . 2 

WELL: TO-69-38-601 
OEPTH OF WELL: 538 
OEPTH OF CASI NG: 74 

6- 5-75 17 .4 ± . 8 

WELL: TO-69- 38-902 
OEPTH OF WE LL: 1000 

6-19-69 
5-11 - 70 
6- 5-75 
6-17- 76 

1.4 ± .4 
.1 ± . 3 
. 3 ± . 2 
. 6 ± .2 

WELL: TD -69-38-905 
OEPTH OF WELL: 997 
OEPTH OF CAS ING: 443 

6-17-75 .5 ± .2 

WELL: TO -69-39-502 
OEPTH OF WELL : 530 
OEPTH OF CAS ING: 240 

6-16-69 40 .4 
5-13- 70 40 . 7 
6- 6-75 24 . 7 

·31 . 

2. 2 
2. 2 
1.5 

CONCENTRATION 

MEOINA COUNTY--C ont. 

WE LL: TO-69- 39-801 
OE PTH OF WELL: 863 
OEPTH OF CASING : 604 

6- 5- 75 1.4 ± 0.2 

WELL: TO-69-39-802 
OEPTH OF WELL : 980 
OEPTH OF CASING: 525 

6- 6-75 4. 3 ± . 3 

WELL : TO-69-40- 202 

6- 20-76 5.7 ± . 4 

WELL: TO-69-40-402 
OEPTH OF WE LL: 382 
OEPTH OF CASING : 78 

6- 6- 75 8. 5 ± .7 

WELL: TO-69-40-403 
OEPTH OF WELL: 518 
OEPTH OF CASING: 244 

5- 19- 75 . 7 ± . 2 

WELL: TO-69-40- 501 
OEPTH OF WELL: 930 
OEPTH OF CAS I NG: 522 

6- 7- 76 5.1 ± . 3 

WELL: TO-69-40-803 
OEPTH OF WELL: 1158 
DEPTH OF CAS ING: 1148 

8- 7-75 2. 7 ± . 2 



Table 3.--Tritium concentrations in water f rom wells and springs in the Edwards aquifer--Continued 

CONCENTRAT JON 

t·tED I NA CO UNTY --Cont. 

flEll: TO - 69 -40- 901 

8-12-63 5.6 ± 0.5 
3- 10-64 5.2 ± . 5 

ll-19-64 6. 7 ± . 5 
3- 8-67 8 . 5 ± . 7 
4- 5- 68 10.3 ± . 9 
4- 8-69 10.4 ± .7 
4-1 4- 70 11.5 ± 1.2 
4- 15-75 7.5 ± . 6 
8- 4-76 9. 1 ± . 5 

WEll: TO - 69-46 -401 
DEPTH OF WEll: 1326 
DEPTH OF CASl tlG: 1125 

6-17- 75 6.0 ± .4 

WEll: TO - 69 -46 -402 
DEPTH OF HEll: 1982 
DEPTH OF CASI NG: 1325 

6-17-75 6 . 7 ± . 4 

WEll: TD- 69 -46- 601 
DEPTH OF HEl l: 1289 
DEPTH OF CASI NG: 920 

5-19 - 75 7.4 ± .4 

fIELl: TD - 69 -46 -602 
OEPTH OF WELl: 1685 
DEPTH OF CASI NG: 1208 

6-20- 75 8.3 ± .4 

HEll: TD - 69-4 6-701 
DEPTH OF WEll : 1303 

5-29 - 75 . 1 ± . 2 

COtiCEtHRATION 

fED IlIA COUNTY --Cont. 

WEl l: TO-69-46- 901 
DEPTH OF WEll: 1444 
DEPTH OF CASI NG: 1040 

5-22- 71 5.1 ± 0. 5 

WEll: TO-69 -46- 902 
DEPTH OF IIEll: 1313 
DEPTH OF CAS I NG: 1100 

5- 29 -68 
7- 16- 75 

7. 4 ± . 5 
9. 4 ± . 5 

HEll: TO - 69 -47-101 
DEPTH OF WEll: 1653 
DEPTH OF CAS IN G: 1137 

6- 6- 75 8. 0 ± . 4 

WEll: TO -69 -47-301 

10- 10-61 
3- 8- 67 
4- 5-68 
3-26 -69 
2-19- 70 
7-28 - 71 
5- 6- 75 
5-25-76 

1. 0 ± . 5 
1.7 ± . 5 
2.4 ± . 6 
2.0 ± . 3 
1.9 ± . 4 
2. 4 ± . 3 
3.3 ± .3 
4. 1 ± . 3 

WEll: TO - 69-47- 501 
DEPTH OF HEll: 1659 
DEPTH OF CASI NG: 1159 

4-29-75 5. 5 ± . 4 

WEl l: TO - 69 -47-602 
DEPTH OF WEl l : 1395 
DEPTH OF CAS ING: 1261 

4- 29-75 6.0 ± . 4 

·32· 

COtlCEtHRAT lOti 

~1EDllIA COUtlTY --Cont. 

WEll: TO-69-47 - 604 
DEPTH OF WEll: 1560 
DEPTH OF CAS ItIG: 1283 

4- 15-7 5 8. 3 

WEll : TO - 69-47- 702 
DEPTH OF WEll : 1500 
DEPTH OF CASltlG: 1250 

8- 21 - 75 8 . 4 

flEl l: TO -69-48-102 
DEPTH OF WEll: 1654 
DEP TH OF CASING: 1320 

± 0. 6 

± . 5 

5- 29-68 3. 0 ± . 3 

flEll: TO - 69-48 -202 
DEPTH OF WEll: 1717 
DEPTH OF CASING: 1287 

5-1 9- 75 1. 5 ± .2 

WEl l : TO - 69- 54- 401 
DEPTH OF flEll: 2000 

3-15- 77 4.1 ± .2 

WEll: TO - 69- 55- 201 
DEPTH OF WEl l: 2286 
OEPTH OF CASING: 1806 

8-21- 75 5.1 ± .4 

WEll: TD-69- 55-701 

10- 6-75 1. 1 ± . 2 



Table 3.--Tri ti um concentrat ions in water from wel ls and springs in the Edwards aquifer--Continued 

COIICEIHRATl OIi 

I·IEOIIIA COUNTY --Cont . 

WELL: TD- 69 - 56-5D1 
DEPTH OF WELL: 2646 
DEPTH OF CASI NG : 2122 

11- 5- 68 0. 9 ± 0. 2 

UVALDE COUllTY 

WELL: YP - 69 -35- 8D 4 
DEPTH OF WELL : 386 

7 - 20-62 
3-3 1- 67 
4- 5- 68 
3- 26 -69 
6-1 1- 74 
8- 12- 76 

11.8 ± . 7 
53.2 ± 2. 0 
48. 0 ± 2. 7 
49 .3 ± 2. 8 
26 . 7± 1. B 
20. 6 ± 1.2 

WELL: YP -69 -35- 805 
DEPTH OF HELL: 600 
DEPTH OF CAS IIIG: 100 

5- 13- 70 32.2 ± 1.7 

WELL: YP - 69 -36- 701 
DEPTH OF WEL L: 500 
DEPTH OF CASIIIG : 45 

6-24- 69 
5- 13-70 
4-28 - 71 

41 . 4 ± 2. 2 
89.6 ± 4. 8 
30 .1 ± 1.7 

HELL: YP - 69 -36- 90 1 
DEP TH OF HELL: 1246 
DEPTH OF CASING: 890 

4- 8-69 14.2 
6-1 9- 70 13. 9 
6-1 5- 71 11.2 

.9 

. 9 

. 7 

COIICEIITRATION 

UVALDE COUNTY --Cont . 

WELL: YP - 69 -41-502 
DEPTH OF WELL: 403 
DEPTH OF CAS IIIG: 120 

3- 31-67 97 . 2 ± 5. 2 

WELL: YP - 69 -41 - 505 
DEPTH OF WELL: 260 
DEPTH OF CASI NG: 81 

5-16-67 
5-13- 70 

67 . 7 ± 2 . 7 
36 . 3 ± 2. 1 

WELL: YP-69 -41-701 

6- 17 - 71 4. 3 ± . 5 

WELL: YP - 69 -42-804 

3- 8- 67 
4-14- 70 

16. 2 ± . 9 
18.1 ± 1. 4 

HELL: YP - 69 -43- 602 
DEPTH OF WEL L: 1000 
DEPTH OF CASING: 530 

6-11 - 74 
8- 5- 76 

26. 9 ± 1. 8 
14. 3 ± . 7 

IIELL: YP-69 -43-03 
DEPTH OF WELL: 1373 
DEPTH OF CASI NG: 1025 

6- 17- 76 

WELL : YP-69-43-B04 
DEPTH OF WELL: 967 

.1 ± .2 

DEPTH OF CAS I NG : 365 

6-1 4-76 2. 1 ± . 2 

·33· 

COIICEIITRATIOII 

UVAL DE COUNTY- - Cont . 

WELL: YP- 69 -43- 902 
DEPTH OF WE LL: 1476 
DEPTH OF CASI NG: 796 

6- 7- 76 9.7 ± 0. 6 

WELL: YP -69-4 3-908 

6-10- 76 11.3 ± .6 

WELL: YP - 69 - 44 - 501 
DEPTH OF IIELL : 994 
DEPTH OF CAS IIIG : 690 

8-21 - 75 16 . 9 ± 1.4 

HELL : YP - 69- 44- 502 
DEPTH OF WELL : 1380 
DEP TH OF CAS ING: 870 

6-20- 75 7. 0 ± . 5 

WELL : YP - 69-44-702 
DEPTH OF WELL: 1604 
DEPTH OF CAS I NG : 958 

6- 14-76 2. 7 ± . 2 

WE LL: YP-69-44-804 

6-17 - 76 5.7 ± . 3 

WELL: YP-69-45- 201 
DEPTH OF WELL: 1365 
DEPTH OF CASING : 757 

6- 17- 76 1. 8 ± . 2 



Table 3.--Triti um concentrations in water from \~ll s and springs in the Edwa rds aquifer- -Continued 

CONC ENTRA TIO/I 

UVALDE COUN TY --Cont. 

liEll : YP -69-4 5-404 

8- 12-63 
3-1 0- 64 

11- 19 - 64 
5-11- 67 
4- 12- 68 
4- 1- 69 
4- 1- 70 
7- 28 - 71 
9- 7- 74 
6- 17 - 76 

4. 3 :t 0. 6 
5. 7:t .5 
6. 5:t . 4 
8. 5:t .5 
8. 0:t . 5 

10 . 3:t . 6 
12 . 011. 1 
11. 7:!:: .8 
11.4 1 . 6 
10 . 9:t . 6 

~IEll: YP - 69- 45- 703 
DEPTH OF HEll: 1670 
DEPT H OF CAS I NG : 1146 

6- 10- 76 1. 2 :!:: .2 

WEl l : YP - 69- 45- 802 
DEPTH OF HEll: 1280 
DEPTH OF CASIIIG: 1190 

6-17 - 76 14 . 0 :!:: . 8 

WEll: YP - 69 - 49- 601 

5- 16 - 67 
7- 9- 70 

50 . 5 1 2. 7 
24.3 1 1.4 

~IEll: YP - 69- 50- 10 1 
OEPTII OF HEll: 100 

9- 10- 63 
4-10- 64 

11- 19-64 
5-11 - 67 
3- 11 - 68 
4- 10-69 
3-1 6-70 
7 - 26-71 
6-11 - 74 
7-16- 76 

10. 2 :!:: 2. 2 
11. 0 ± 2. 1 
18 . 9 ± 2. 2 
22.1 ± 1. 0 
18.0:!:: . 8 
19. 8 ± 2 . 4 
20 . 1 ± 1. 5 
21. 0 ± 1.5 
17 . 7:!:: . 8 
I2 . 9:!:: .7 

CO IICErHRATION 

UVALDE COUNTY - -Cont . 

IIEll : YP-69 - 50 - 30B 

5- 11 - 67 
4- 12-68 
4- 10- 69 
3- 23- 70 
7- 8- 71 
7 - 2- 74 
8- 3- 76 

16.9:!:: .9 
13.7:!:: .8 
l1.l:!::1.3 
12 . 2:t 1. 1 
9.3:t . 7 

12.2 t . 6 
11. 6:!:: .6 

WEll: YP-69 - 50- 41 0 

6- 13- 67 33. 1 :!:: 1. 9 

~Hl: YP-69-52- 40 1 
DEPTH OF WEll: 141 0 
DEPTH OF CAS ING: 300 

5- 29 - 68 4. 0 :!:: . 4 

HEl l: YP - 69-53- 201 
DEPTH OF WEl l: 1620 
DEPTH OF CAS I NG: 1180 

3- 28- 75 
8 - 12- 76 

13. 01.7 
11.4 :!:: . 6 

· 34· 

CO/ICElITRA TIOI~ 



Table 4. - -I sotope anal yses and redox potential of water from the Edwards aquifer 

Date Carbon i so toEes Sulfur i sotoEes Redox 
We ll or station co l lected 

613 C )I·C con tent Sulfate Sulf,de Dotential 
(0/00) (% modern!. 10) (m9)[) { 6l4 S . oToQT ni 2 ~' mqhJ (~n(!, ~7oo J (volts ) 

Atascosa County 

Al - 68- 50- 201 7-70 -2.9 2.7 !. 0 . 4 169 +21.8 0.02 - 24.0 - O.OR3 

Bexar County 

AY-68-27- 515 7-70 - 10.3 21 +8.6 .0 +.53B 

AY -68-29-109 7- 70 - 10.8 73.8!..7 7.8 +15.2 .0 +.547 

AY - 68-35 - 904 7- 71 -8.5 59.9:1e 1. 0 15 +10.6 .0 +.569 

AY -68-36- 102 7-71 - 8.9 73.6 !. .6 29 +13.3 .0 +.569 

AY-68- 37- 104 7- 70 -8.6 83.6 !. 1.1 31 +11.5 .0 +.566 

AY - 68-37 - 701 7-70 -8. 1 55.6 !:. . 7 26 +13.4 .0 +.503 

AY -68-37- 702 7- 70 .0 3.9!. .6 1440 +22.2 55 -10.0 -.320 
AY -68- 38- 101 7-71 - 4.3 21.0!:. .6 195 +26.7 .04 -20.0 - .042 

AY -68-38-301 7- 71 -4 .0 <1. 2 1880 . +21. 3 19 - 15.1 -.122 
AY -68- 43- 702 7- 70 -4.7 22.3 !. .6 466 +21.3 13 -11.5 -. 190 
AY -68-43- 703 7- 71 22.8!. .6 490 +20.1 11 -11. 9 - .005 

AY -68- 43-809 7-71 - 5.3 34.2!. .6 220 +19.1 3.2 -1 2.3 

AY -68- 43-810 7- 70 -6.5 187 +20.0 3.7 -14.6 -.145 
AY - 68-44- 210 7- 71 -5.4 32.0 !. .4 211 +18.3 1.3 -17.6 +.1)44 

AY -68-44- 401 7-70 -8.4 25 +.487 

AY -68-44-404 7-70 - 4.8 730 +22.5 22 -19.5 - . 155 

AY -68-45-101 7- 71 -3. 1 <2 .2 2000 +20.6 53 - 14.3 - .154 

AY-68-45-301 7- 70 - 4.6 <2.4 1850 +22 . 0 4. -14.4 -.lR2 

AY -68-45-802 7- 70 -3.2 <1.0 1780 +21.7 63 -13.2 - .195 

Coma 1 County 

0'-68-23-301 7- 71 -9.2 65.1 !. .6 23 +12.8 .0 + . 590 

0'-68-30-312 7- 71 29 +8.3 .0 

Guadalupe Cou nty 

K' -68-30-601 7- 71 - 3.3 < 1. 4 619 +22.0 71 - 27.1 - .114 

Medina County 

TO-68-41 -303 7-71 14 +10.5 .0 +.580 

TO-68- 41 -801 7-70 -6.2 5.8 !. .4 10 .045 - .087 

TO -68-42-806 7 - 71 - 5.7 24.5 + .6 15 +14.9 .0 +.534 

TO- 69-40- 90 1 7-70 -9.6 52.2 + .7 22 +14.0 +.529 

TO-69-47-301 7 - 71 -8.4 62.4 !. .6 16 +13.3 .0 -. SR7 

Uva 1 de County 

YP- 69-45-404 7- 71 -8.5 65.6 !. .7 83 +19.1 .0 

Nueces Ri ver 

08190000 7- 71 - 4.9 116.0 !. 1.1 13 +11.3 .0 

Frio River 

08195000 7- 71 -9.3 118 . 0!. 1.1 16 +10.9 .0 

Note: , isotope (0/00) IsotoEe ratio of sam~le _ 
( Isotone ratio of standard 1) x 1000. 

, standa rd deviation . 
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Tabl e 5.--Calcul at ed dissolved carbonate, pa rtial CO 2 pressures, and saturati on indices 
of selected minerals in water from the Edwards aqu ifer 

To tal Partial 
Sa'm- Date Water dissolved CO, Saturation indices 

location pIe coll ected fa cie carbonate pressure ta l- 0010- Gyp - Cefes- Stron- Fluo-
no . (m9/ l ) (atmos - cite mite sum tite tianite rite 

eheresl 

RECHARGE GROUP 
Nueces River A' 7- 71 Aaca 3. 68 0. 002 +0 . 56 +0 . 93 

Ab 3.92 .008 +.03 -. 14 
Frio River 8' 7- 71 Aabd 3. 38 .002 +. 65 +1.16 

Ob 3. 63 .007 +.02 - .10 

RP - 70-45-501 1 10-72 Aaa b 4. 50 .013 -. 01 - . 71 
do . 2 2- 73 Aaab 4. 05 . 008 +. 07 -. 53 

RP - 70-45-601 3 Aaab 4.89 .024 -.23 -1 . 18 
YR-70-41 -3OI 4 10- 72 Aaab 4. 67 . 015 -. 05 - .74 

do . 5 2-73 Aaab 4.29 . 012 - .04 -. 72 

do. 6 10-73 Aaab 4. 38 . 012 -. 01 - .50 
YP- 69-50-101 7 7- 71 Aabc 4.83 .016 - . 04 - .60 
10-69 - 39-501 8 2-74 Aaac 4. 90 . 023 -. 29 - 1. CO 
AY-68-29-104 9 3- 72 Aaab 7.63 .043 -. 10 -. 51 
AY -68-29-109 10 7- 70 Aaaa 6.87 . 036 -. 14 - .85 

DX -68-15- 901 II 10- 72 Aaaa 6. 83 .032 -. 09 -.58 
do . 12 5- 73 Aaaa 6.40 .026 - .02 - .69 
do . 13 11- 73 Aaaa 6. 61 .030 -. 08 -.73 

AY-68-27-515 14 7- 70 Aaab 5.41 . 017 -. 02 - .37 
YP- 70-56-201 58 10- 72 Aaac 8.39 .057 -.10 -1 . 21 

HAIII FRESHWATER GROUP 
AY -68-29- 702 15 3- 72 Aaba 5.47 .017 +.02 -. 36 
AY -68- 29- 913 16 3- 72 Aabd 4. 79 . 016 -. 08 -. 42 
AY -68-30-104 17 3-72 Aabd 6.43 . 030 -. 13 -. 60 
AY -68-35-904 18 7- 71 Aabd 4. 43 . 012 - .05 -. 28 
AY -68- 36 - 102 19 7-71 Aabd 5. 29 .015 +. 01 - .26 

AY-68-36-60l 20 11-73 Aabd 4.95 . 022 -. 24 - . 76 
AY -68-36-908 21 12- 73 Aa bd 4. 55 .015 -.1 0 -. 37 
AY -68-37-104 22 7-70 Aabd 4. 77 . 015 - . 13 -.48 
AY-68-37-115 23 11-73 Aabd 5. 07 .020 -.16 -. 58 
AY -68 -37-202 24 3- 72 Aabd 4. 37 . 010 +.08 -. 06 

AY -68-37-70l 25 7- 70 Aabc 4. 44 .015 -. 13 -. 39 
AY-68-42-312 26 3- 72 Aabd 4. 51 . 013 -.06 -.39 
AY -68-42-804 26 3- 62 Aabd 4.19 . 008 +. 18 +.19 
AY-68-43-601 28 9- 73 Aabc 4. 54 . 014 - .03 -.26 
AY -68-44 -301 29 12- 72 Aabc 4. 36 .Oll +. 08 -.03 

AY -68-44 -401 30 7- 70 Aacc 4. 46 .015 - . 12 -. 39 
0' -68-23-301 31 7- 71 Aabd 5. 23 .015 +. 02 -.23 

do . 32' 5-73 Aabd 5.24 .017 +.42 -. 70 
32d 5. 22 .017 -. 04 - . 35 

do . 33 11 - 73 Aabd 5. 31 .021 -. 12 - . 50 

0'-68-30-312 34 7- 71 Aacb 4. 93 .018 -. 12 - .47 
lR -67-01 -801 35 3-73 Aaca 5. 81 .022 -. 10 -. 47 

do. 36 5- 73 Aaca 5. 65 .018 +. 01 -.28 
TO-68-41 -303 37 7-71 Aabd 4. 61 .015 - .12 -.48 
TO -68-42- 503 38 8- 72 Aabd 4. 70 .021 -.30 -. 78 

TO -68-42-806 39 7-71 Aabd 3. 99 . 012 -. 01 -. 14 
TO -69 -40- 901 40 7-70 Aabd 4. 87 .022 -. 30 -1 . 00 
TO -69-46-601 41 4-72 Aabd 4.71 .015 - .09 -.47 
TO -69 -46-402 42 7- 72 Aabd 4. 34 . oe8 +.10 -. 04 
TO -69-46-903 43 4-72 Aabd 4. 62 . 016 - . 17 - .64 

a Ca lcula ted with reported pH = 8.1 0. c Ca l culated with reported Ca+2 '" 30 mg/L . 
b Calculated with estimated pH '" 7. 45 . d Calculated with estimated Ca+ 2 = 77 mg/l. 
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Table 5. --Calculated dissolved carbonate , partial CO2 pressures, and saturation indices 
of selected minerals in wa ter from the Edwar ds aqui fer--Cont i nued 

Total Partial 
Sam- Date Wate r dissolved CO, Saturati on i ndi ces 

location pIe collected facie carbonate pressure Cal - 0010- Gyp- Ce 1 es- Stron- Fluo-
no. (m9/l) (atmos - cite mite sum tite tianite rite 

eheresl 

NAIll FRESHWATER GROUP- -Continued 
TO-69-47-301 44 7- 70 Aabd 4.62 .014 -. 09 -. 40 

do . 45 7-71 Aabd 4.69 .912 -.02 -. 24 
TO-69 -47-501 46 10- 73 Aabd 4.54 . 013 - . 08 - . 39 
TO-69-48-102 47 4- 72 AAbd 4.36 .lDl +.07 -. 02 
YP -69-43- 102 48 10- 72 Aabc 4.50 .0lD +.04 -. 22 

YP-69-43-1 07 49 2- 74 Aaac 4. 63 .016 -. 18 -. 70 
YP-69 -44- 101 50 2- 73 Aabd 4.09 .009 -. 06 -. 36 
YP-69-45-704 51 10-72 Aacc 4. 58 .011 +.08 -. 21 

~IESTERII VARIED GROUP 
AY -68-51 -201 69Aa 3- 75 Bcba 6.03 .1 49 -. 35 -. 90 +.09 -.03 -1.50 +.10 

do. 69Ab 5.13 .066 -. 00 -.28 +. 09 - . 03 -1. 15 +. 10 
RP-70-44-801 52 lD- 72 Bbba 4. 80 .040 +.05 - .54 +. 17 -.12 -1. 17 +.09 
YP -69 -43-980 53 4- 72 Bbdd 4.93 . 026 +. 03 -. 34 -. 86 -1. 32 -1. 29 -1. 74 
YP -69-43- 909 54 10- 73 Badc 4.74 .0lD +.02 -. 19 -1. 06 -1.06 -. 86 -1.60 

YP -69-53- 703 55 4- 72 Abcb 4. 25 .018 +.02 -. 12 -1. 30 -.44 -. 07 -.03 
YP -69-51 -401 56 4-72 Abca 5.83 .029 -. 07 -. 72 -1. 49 -1 . 87 -1. 30 -1. 72 
YP-69- 51-103 57 4- 72 Abbd 5. 62 .027 -. 07 -. 61 -1 . 24 -1. 22 - . 92 -1.45 
YP-69-45-404 79 7- 71 Abca 4. 60 .012 -. 01 -. 16 -1. 49 -2.13 -1. 50 -1.89 
YP -69 -50- 105 59 10-72 Aabc 4.63 . 016 -. 05 -. 63 -2.12 -3 . 22 -2. 00 -2. 37 

TO -68-41 -80 1 60 7-70 Adbb 4. 54 .006 +.10 +.33 -2.61 -2.36 - . 50 -. 29 
TO-68-34- 103 61 8- 72 Aabc 4.31 .0lD -. 03 -. 20 -1. 74 -2.29 -1. 43 -1.92 
YP-69-44-502 62 4- 72 Aabd 4. 45 .014 +.02 -. 24 -2. 09 -1. 85 -. 65 -1.93 
TO-68-41-401 63 8- 72 Aaad 4.50 .009 +. 19 +.07 -2. 30 -2. 74 -1. 11 -2.12 

WE STERII SALINE AND TRArI SITIOllAl WATER GROUP 
AY - 68-45-101 64 7- 71 Bcbd 5. 12 .047 +.01 +. 05 +.06 -.06 -1. 09 +.31 
AY-68-45-301 65 7- 70 Bcba 5.06 .051 +. 03 +. 05 +. 03 - .04 -1.04 +.42 
AY-68-45-802 66 7- 70 Bbcd 5. 00 .060 -. 02 -. 02 +.00 - .09 -1. 14 +. 38 

do. 67 7-71 4. 75 .055 -. 01 -. 03 +. 04 -.06 -1. 13 +. 27 
AY-68-45-901 68 1- 73 Bbcc 5.52 . 065 +. 08 +. 13 +. 08 -. 06 -1.10 +.13 

AY-68-51-201 69 9-73 Bc ba 5.70 .052 +. 09 +. 21 -. 04 -.12 - . 97 +.46 
AY -68-44-404 70 7- 70 Bbcd 4.85 .023 +. 09 - .20 -. 43 - .42 -. 81 +.12 
AY-68-43-702 71 7-70 Bcaa 4.79 .035 - . 04 -. 16 - . 64 - . 63 -LaO -.23 
AY -68 -43- 703 72 7- 71 Bbdd 4.35 . 022 +.06 +. 05 -.63 -. 54 -.79 -. 62 
AY -68-44 -2IO 73 7-71 Bacd 4. 39 .015 +. 06 +. 11 -1. 08 -1.05 -. 83 -. 70 

AY-68-43-809 74 7-71 Bacd 4. 37 .024 -. 11 -.28 -1.06 - .92 -. 92 -.98 
AY-60-43-8lD 75 7- 70 Bbdd 4.45 .021 -. 04 -. 07 -1. 16 - . 84 -. 66 -. 95 
TO -68-49-813 76e 3- 73 Otbc 4.47 .014 +. 28 +.58 -1.30 -.13 +.42 -. 09 

76d 4.72 .026 +.04 +.08 -1. 30 -.13 +. 18 -. 09 
do. 77 3- 73 4. 52 .021 +. 05 +. 11 -1. 30 -.10 +.24 -. 03 

Al-68-50-201 78 7- 70 Bada 4.37 .019 +. 00 +. 05 -1.26 -. 18 +.11 - . 37 

EASTERII SALIIlE AND TRAIl SITIOUAl WATER GROUP 
OX-68-16-602 80 11-72 Bccc 9.90 .074 +. 10 +.36 +.1 4 -.06 - .95 -.06 
AY -68-38-301 81 7- 71 Cbba 6. 42 .052 - . 01 -. 00 +.00 -.11 -1. 04 +.22 
AY -68-37- 702 82 7-70 Bccb 7.20 .046 +. 09 +. 28 -. II -.13 -.82 +.42 
AY-68-23-807 83 e 10-72 Cbab 6. 62 .006 +. 62 +1. 56 -.78 - .18 +. 36 -22 

83d 7.39 .027 +. 03 +. 39 -.78 -. 18 -. 23 -. 22 

KX -68-30-601 84 7-71 Bcdc 5.06 .018 +.01 +.2 1 -. 62 -.10 - .34 +. 10 
AY-68 -37-602 85 1-73 Bcad 4.63 .015 +. 04 +. 19 - . 92 -.98 -. 92 -.46 
AY -68-38- 101 86 7- 71 Btcb 4.32 .015 -. 02 -. 01 -1. 18 -1.24 -1. 00 -1. 03 
AY-G8 -37-706 87 12- 73 Abad 4. 64 .019 -. 19 -. 51 -1. 74 -1. 95 -1. 28 -1. 94 
AY-68 -37 - 704 88 12- 73 Abad 4. 63 .019 -. 09 -.21 -1.85 -1. 29 - .45 - 1.41 
AY-68 -30-802 89 3- 72 Abda 4. 33 . Oll +.06 -.07 -1.90 -2.12 -1. 05 -2.19 

a Calculated with reported pH " G.20 d Calculated with estimated pH " 7.10. 
b Calculated with estimated pH " 6.55 e Ca l cu la ted with reported pH " 7.70 . 
c Calculated with reported pH '" 7. 35. 
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Table 6.- -Hydrochemical facies of the Edwards aquifer 

Aquifer location 

Unconfined area (rapid infiltration 
of ground water to aquifer) 

Confined, freshwater area (zone 
of rapid ground-water circulation) 

Confined, freshwater area (zone 
of slower ground-water circulation) 

Confined, more highly mineralized 
freshwater (zone of slower ground
water circulation) 

Confined sa line water (zone of 
very slow ground-water 
circulation) 

Lower confining bed (Upper Glen 
Rose Formation) 

~/ater type Hydrochemical faci es 

Calcium bicarbonate Aaaa, Aaab, Aaac, Aaad 

Calcium bicarbonate Aabd, Aabc, Aaca, Aacb 

Ca l cium magnesium bicarbonate Abad, Abda, Abca, Abcd, Abdd , Atbd 

Calcium mag nesium sulfate Badc, Bbdd, Bcab, Babb 

Calcium sulfate chloride Bccb, Bccc, Bccd, Cbba, Cbcd, Cbbc 

Calcium magnesium sulfate Bbba, Bbbc, Bbab 


