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Introduction

The Trinity aquifer is an important source of groundwater
in central Texas, including Bexar County, where population
growth has resulted in an increased demand for water
(Ashworth, 1983; Mace and others, 2000). Numerous springs
issue from rock outcrops within and surrounding the Trinity
aquifer in northern Bexar County (fig. 1). The effects of
increased groundwater withdrawals from the Trinity aquifer on
springflow in the area are not well documented, but because the
total amount of water entering, leaving, and being stored in a
groundwater system must be conserved, increased groundwater
withdrawals will result in decreases in springflow (Alley and
others, 1999). Documenting the location, discharge, and basic
water-quality information of the springs in northern Bexar
County can provide a baseline assessment for comparison
to future conditions. Accordingly, the U.S. Geological
Survey (USGS), in cooperation with the Trinity Glen Rose
Groundwater Conservation District, the Edwards Aquifer
Authority, and the San Antonio River Authority, developed a
geodatabase populated with data associated with springs within
and surrounding outcrops of the Trinity aquifer in northern
Bexar County during 2010—11. A geodatabase provides a
framework for organizing spatial and tabular data (such as
the geographic location and water-quality characteristics,
respectively) in a relational database environment, making it
easier and more intuitive to evaluate changes over time.

Data for 141 springs within and surrounding the Trinity
aquifer outcrops in northern Bexar County were compiled from
existing reports and databases. These data were augmented
with selected data collected onsite, including the location,
discharge, and water-quality characteristics of selected springs,
and were entered into the geodatabase. The Trinity aquifer
in central Texas is commonly divided into the upper, middle,
and lower Trinity aquifers; all of the information that was
compiled pertaining to the aquifer is for the upper and middle
Trinity aquifers.

Spring Locations and Characteristics

Spring locations and characteristics were obtained from
published reports, USGS 1:24,000-scale topographic maps,
and available digital databases containing information on

springs in the study area. Data from existing USGS reports
(Heitmuller and Reece, 2003; Heitmuller and Williams, 2006;
Clark and others, 2009), Joint Base San Antonio Camp Bullis
(also referred to as “Camp Bullis”), Camp Stanley Storage
Activity, and private property owners were included, as were
discharge and specific conductance data collected during
field reconnaissance.

The field reconnaissance of springs in the study area was
done between October 2010 and September 2011 to verify the
existing location data and collect additional data (discharge
measurements, water-quality data, and property owner and
photographic documentation) pertaining to the springs. A
total of 46 of the 141 springs were visited during the field
reconnaissance. Location data were collected by using a hand-
held Global Positioning System (GPS) unit or a digital camera
with an integrated GPS unit, both with horizontal accuracy
of tens of feet. Eight springs that discharge near the base of
the Edwards aquifer outcrop were identified. The gradational
nature of the contact between the Edwards and Trinity Groups
made the exact location of the lithologic change difficult to
determine. Furthermore, because of the steep terrain where
these springs were located, the contact between the Edwards
and Trinity Groups was sometimes indistinct.

Discharge at springs with flow ranged from 0.003 to
1.46 cubic feet per second. Most of the springs with flow were
found in the outcrop of the upper and middle parts of the
Trinity aquifer. Basic water-quality data were obtained from
samples collected at selected springs. Specific conductance
was measured in 21 springs and ranged from 167 to 1,130
microsiemens per centimeter at 25 degrees Celsius (uS/cm at
25°C). There were nine springs that measured between 600
and 1,130 uS/cm at 25°C for specific conductance. Of these,
one was tentatively identified as issuing from hydrogeologic
subdivision VIII of the Edwards aquifer, three from the
cavernous hydrostratigraphic unit of the upper Trinity aquifer,
one from the Camp Bullis hydrostratigraphic unit of the upper
Trinity aquifer, two from the fossiliferous hydrostratigraphic
unit of the upper Trinity aquifer, and two from the middle
Trinity aquifer (fig. 2). Of the springs with a specific
conductance less than 600 puS/cm at 25°C, one was tentatively
identified as issuing from hydrogeologic subdivision VIII of the
Edwards aquifer, three from the cavernous hydrostratigraphic

U.S. Department of the Interior
U.S. Geological Survey

@ Printed on recycled paper

Fact Sheet 2013-3044
July 2013



'sexa)] ‘Ajunoq Jexag utaynou ui eale Apnis ayy ut siayinbe Ajuil) pue spiemp3 ayl jo sdolono pue ‘sweasys ‘sbuidg - ainbiy

961 ‘UOSUYO[ PUB UBWIBUUS S -
S wo.y saauinold oydesboisAyg /== ﬂm_
N L ST SHILINOTN & 52 0 . €861 JO WNIeQ UEDLBWY YLION
0 INozZ V5 s | | | | 71 8U0Z ‘Uuond8foid J01BIIB)\ SIBASURI] [ESIBAIUN
11nv4 SIN0JTvE M.\ AINNOD 4VX3d m J— m_ mmN H_u elep [exbip 8]eas-000'00L: | ASning [e9160]089 "§'M W0y paljipow aseg

J,mo.a Apmg

-

~

GBBL "BUNZQ) pUB UIBIS pue
'6002 SI8Y10 pUB YIB[) WOI) PAIJIPOW SUOISIAIP Jajinby

SE06C

AINNOD VNIGAIX

0ve62

¥20.D) 0]0q1D)
YO 1S

0zl = vﬁ%@o

PG
" el wv@,\oo/
yoa1D) sov 0z—¢L "d L xipuadde ‘g1z Ty
‘18430 pue yJe|) ‘Mojj jo
uonaalIp ui syuiod
|le|—laynuap! G0l
dew yum bundg ~O

Asepunoq Apmg

weals [eluuaiag

weayns |erawaydy —--—

dosayno sayinbe Ayuuy appin [
dosoyno sepinbe Ayupy seddp
dosoyno sapinbe sprempy |

NOILYNV1dX3



'sexa] ‘Ajuno? sexag uiayuou ‘ease Apnis ayy jo Buiyney pue AbojoaboipAy -z ainbir4

L H
Jamo] €35 a
papinipans1on  [HBY g 523 SHILINOTIN § 5z 0
ajiodens Jamo I z - | 1 |
o . I |
0z-¢1 d ‘| xipuadde ‘g|0g snosa @ = ] _ .
? § Jlissod By Y ]
SIayjo puedJe|] -Moj Jo 1addp W m. .m. ST §¢ 0
uonaap ui syuiod ajiodens saddn  anuby M =
|le]—i1aynuapi G0l siing dweg  qouby m m €861 40 WnjeQq uealswy YHoN
dew yum bundg ~O snoussAsy  auby .m.. oo oo o S mcoN\,.co_sm._Enm_Emgm_\/_ 8SIBASURI] |BSIBAIUN
B g . o
Arepunoq Apmg yun awydesByensosphy ewou) _ = 1ep [BYDIP 8]3S-000°001 L ASBAINS [B3IDO0J0Y) "S'( W04 paljipow aseq
weaJy)s [eluualag Jejnpou S m o m
1A =
weans [elawaydy —- — |1/\ UoisIAipgns I 8 m w. .m..m
patiajul a1aym 2160j08Bo.pAy ueyy JaBunok Jaquiapy & =5
payseg—uiepad jneq - —— uoisiaipgns a16ojoabiospAy Jaqualy uoneuuo4 dnosg ajinby

NOILVNY1dX3

GGG ‘BUNZQ pue UIBIS pue
'600 ‘S18Y10 pue yle| woiy paiyipow ABojosBolpAy

S€062

ALNNOD VNIAAIN

07062

¥2213 0]0q1D
pZl 0 vl 7 u@\&




unit of the upper Trinity aquifer, two from the Camp Bullis
hydrostratigraphic unit of the upper Trinity aquifer, one from the
fossiliferous hydrostratigraphic unit of the upper Trinity aquifer,
and four from the middle Trinity aquifer (fig. 2). Geochemical
investigations including detailed water-quality analyses would help
to confirm the aquifer or combination of aquifers that supply flow
to each spring.

Increasing water demands are likely to continue to affect
springflows throughout Texas. By completing reconnaissance-
level field investigations and compiling existing data, similar
geodatabases could be developed for other aquifer systems
in Texas.

Spring near Leon Creek in the Trinity aquifer outcrop, northern Bexar
County, Texas (photograph taken October 5, 2010).

Spring near the headwaters of Leon Creek in the Trinity aquifer outcrop,
northern Bexar County, Texas (photograph taken October 5, 2010).

U.S. Geological Survey employee preparing to measure springflow
discharging from a spring in northern Bexar County, Texas (photograph
taken December 8, 2010).

This fact sheet is based on the following USGS report:

Clark, A.K., Pedraza, D.E., Morris, R.R., and Garcia, T.J.,
2013, Geodatabase and characteristics of springs within and
surrounding the Trinity aquifer outcrops in northern Bexar
County, Texas, 2010-11: U.S. Geological Survey Data Series
750, 20 p.
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