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EXECUTIVE SUMMARY

Ground-water and surface-water hydrologic investigations of Camp Mabry, Travis County,
Texas, weré conducted to provide the Texas Army National Guard information needed to plan and
conduct training and preparedness activities while preserving environmental quality and
resources. Spatial information such as surface geology, watersheds, elevation data, floodplains,
well locations, and water levels were converted to digital files and submitted to the Texas Army
National Guard Geographic Information System office at Camp Mabry, Austin, Texas, for future use
in managing the training facility. Similar investigations were conducted at Camps Barkeley, Bowie,
Maxey, and Swift and at Fort Wolters. Results of those studies are presented separately.

. Previously published reports and public data files were examined to obtain background
information on the camp and surrounding area. These data were used to guide more focused
studies on the training facility. Ground-water studies included locating existing wells in and near
the camp, installing new wells as needed, testing and sampling selected wells, determining
ground-water levels, chemical compositions, and aquifer hydraulic properties, and developing a
conceptual model of ground-water flow. Surface-water studies focused on delineating

watersheds and mapping floodplains.

Ground-water systems at Camp Mabry are complex because there are several geologic
units that have been faulted. Two principal aquifers, the Trinity and Edwards, underlie the camp.
The Trinity aquifer contains three hydrostratigraphic units: the lower Trinity, consisting of the Sligo
and Hosston Members of the Travis Peak Formation; the middle Trinity, consisting of the lower
member of the Glen Rose Formation and the Hensell Sand and Cow Creek Limestone members
of the Travis Peak Formation; and the upper Trinity, consisting of the upper member of the Glen
Rose Formation and the Paluxy Formation. The Edwards aquifer is exposed at Camp Mabry.
Dissolution zones in the Edwards aquifer, principally the Kirschberg solution zone, are the main
water-bearing units. Water may also be pumped from shallow (20-30 ft) depths in the weathered
zone of strata that crop out at the camp and in low areas that have been filled with gravel and
debris.

Water levels in the Edwards aquifer are approximately 120 ft below land surface. Water
levels in the recently drilled monitoring well are approximately 95 ft below land surface.
Measurements taken during monitor well drilling indicate a strong gradient for downward flow,

- suggesting that water moves from the shallow weathered zone to the deeper Edwards aquifer.
Published analyses of ground water from the Austin Chalk, the Edwards and associated
limestones, the Glen Rose Formation, and the Hosston Member (Lower Trinity) are generally



fresh. Waters from the Austin Chalk and Edwards and associated limestones are typically calcium
bicarbonate types.

Any conceptual ground-water flow model of Camp Mabry is tentative because both the
geology and hydrostratigraphy are complex, and the effect of faults on ground-water flow beneath
Camp Mabry is unknown. Results of our investigation suggest that most ground-water flow in
Camp Mabry is shallow and unconfined. Rain falls onto formation outcrops, and a small amount
percolates into the ground to recharge shallow, unconfined water-bearing units. More recharge
moves into the subsurface in the weathered zones of the limestones (Austin Chalk, Edwards
Formation, Georgetown Formation, and Buda Limestone) than in the shaley formations (Del Rio
Clay and Eagle Ford Formation). This water flows from topographic highs toward topographic Iowé,
where it discharges to local creeks and streams. Some of the water may move deeper into
underlying aquifers. Measured water levels suggest a vertical gradient of ground-water flow from
the surface into the Kirschburg solution zone deeper into the Edwards Formation. Flow in the
Edwards aquifer beneath Camp Mabry is directed toward Town Lake.

Surface water at Camp Mabry flows toward Town Lake and Johnson Branch via unnamed
tributaries. Two small ponds on the camp grounds lie along the main drainage that runs through
the camp. Paved roads and surfaces and unpaved roads promote rapid runoff into creeks on the
camp grounds. No significant 100-yr floodplain exists at Camp Mabry.

INTRODUCTION

This report summarizes ground-water and surface-water studies conducted by the Bureau
of Economic Geology (BEG), The University of Texas at Austin, at Camp Mabry, Travis County,
Texas, for the Texas Army National Guard. This work was part of a larger study of Texas Army
National Guard training facilities that included Camp Barkeley (Taylor Counfy), Camp Bowie (Brown
County), Camp Maxey (Lamar County), Camp Swift (Bastrop County), and Fort Wolters (Parker
County). These investigations, in conjunction with aquatic and biological surveys conducted by
the Texas Parks and Wildlife Department, provide information needed by the Texas Army National
Guard to plan and conduct training and preparedness activities in a way that will protect and
enhance environmental resources without compromising training needs and national security
readiness. Results of similar investigations on the other training facilities are reported separately.

This report contains results of ground-water and surface-water investigations and describes
how data files were prepared to provide digital Geographic Information System (GIS) coverages of
the camp and surrounding area. The ground-water analyses produced information regarding



hydrostratigraphy, camp and perimeter well surveys, monitor well drilling, ground-water levels,
aquifer properties, ground-water chemistry, and a conceptual ground-water flow model. The
surface-water analyses produced information regarding streams and drainage basins in and near
the camp, watersheds, stream-flow duration, flood frequency, and floodplain analysis. The GIS
data preparation section contains descriptions of the original data sets, how they were obtained,

~and how they were processed to obtain GIS coverages for the camp.
Regional Setting

Camp Mabry, located in Austin, Texas, is bounded by residential areas on the north, south,
and west, by Austin State School and by Camp Ray Hubbard of the Texas Department of
Transportation on the southeast, and by MoPac Expressway on the east (fig. 1). The
physiography of Camp Mabry is defined by the Balcones Escarpment, which separates the
Edwards Plateau in western Austin from the Blackland Prairie to the east. Camp Mabry terrain is
similar to many areas of the Texas Hill Country (defined as the eastern Edwards Plateau) but has
less relief. Slopes on the camp are associated with the Balcones Fault escarpment and are flat to

moderately steep.

- Soils in the Austin area are from the Brackett, Austin-Eddy, and Bergstrom-Norwood
associations (U.S. Department of Agriculture, 1974) and range from shallow, gravelly, calcareous,
loamy soils, and moderately deep or shallow, calcareous, clayey and loamy soils, to deep,
calcareous, loamy soils. Soils in the Austin area support a juniper-oak-mesquite savanna \
vegetation in the west, represented by small trees, shrubs, cactus, and large areas of brush and |
Blackland Prairie vegetation having bunch and short grasses in the east (Kier and others, 1977).
Within the Austin city limits, secondary vegetation grown for gardening and landscaping has

largely replaced the natural vegetation.

Camp Mabry lies within a transitional zone between a subtropical subhumid climate to the
west and a more humid climate to the east (Larkin and Bomar, 1983) within the south-central
climatic division (Bomar, 1983). Winds are on average from the south and south-southeast,
generally accompanying warm fronts. The average wind speeds range from 8 to 11 mph and are
highest in April and lowest in July and October (Bomar, 1983). During the winter months strong
winds associated with cold fronts gust from the north, which can cause abrupt weather changes in
the Austin area.

Precipitation events in the region are generally caused by humid air from the Gulf of Mexico
or the Pacific Ocean rising above cooler Arctic air. Bomar (1983) summarized precipitation and
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Figure 1. Index map showing locations of Travis County, Texas, major highways,
ecological/physiographic provinces, and Camp Mabry (from Wermund and Avakian, 1994) and
Brune and Duffin (1983).



temperature data for the Austin area. The average mean precipitation measured in Austin is

31.5 inches, and about two-thyirds of the rain falls between May and October. Mean monthly low
temperatures'range from 39°F in January to 74°F in July, the yearly monthly low averaging 57.5°F.
The mean monthly high temperature ranges from 59°F during the coldest month to a high of 95°F
in July, the yearly monthly high averaging 79°F.

In Travis County the average monthly gross lake surface evaporation rate ranges from
2.5 inches during January to between 8.75 and 9 inches (from east to west) during July, the
annual average being about 63 inches (Larkin and Bomar, 1983).

Geology and Hydrostratigraphy

Camp Mabry is geologically complex, containing several formations and numerous faults
(fig. 2). The camp has six formations that crop out within the camp boundaries and crosses several
faults associated with the Balcones Fault Zone. Wermund and Avakian (1994) described the
geology and physical environment of Camp Mabry in detail. The formations that crop out in Camp
Mabry are all Cretaceous and are, oldest to youngest: (1) the upper member of the Edwards
. Limestone (member 4), (2) the Georgetown Formation, (3) the Del Rio Clay, (4) the Buda
Limestone, (5) the Eagle Ford Group, and (6) the Atco Formation of the Austin Group.

The upper member of the Edwards Formation (member 4) is 40 ft thick and consists mostly
of gray to tan, micritic, thin- to thick-bedded limestone, dolomitic limestone, and dolomite and
does not have a sharp contact with the overlying Georgetown Formation. This member of the

Edwards Formation is relatively resistant to weathering, solution, and erosion.

The Georgetown Formation consists of thin interbeds of gray to tan, nodular weathering,
hard, fine-grained limestone, marly limestone, and marl. The formation is difficult to excavate,
forms a stable foundation, and has a low infiltration capacity. This formation outcrops in the three

southwest-flowing stream valleys that cross 35th Street.

The Del Rio Clay is common at Camp Mabry and consists of dark to light brown, gypsiferous,
pryritic clays. The Del Rio Clay has a high plasticity index, low-bearing capacity, and high shrink-
swell properties. The unit has a low infiltration capacity and behaves as an aquitard.

The Buda Limestone is a gray to tan,'hard, fine-grained, glauconitic limestone and is *
generally strongly jointed. The lower Buda, somewhat less resistant than the upper part, weathers
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Figure 2. Generalized areal geology of Camp Mabry and stratigraphic column. Faults are shown by
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into nodular structures. In outcrop, fresh surfaces are yellowish to pink. Infiltration capacity of the
Buda Limestone is low.

The upper part of the Eagle Ford Formation consists of dark gray clay; the middle part has
thin interbeds of sandy and flaggy limestone, chalk, clay, and bentonite; and the lower part
contains gray calcareous clay. The bearing capacity of the formation is generally low, local areas
have high shrink-swell properties, and infiltration capacity is low to moderate.

The Atco Formation of the Austin Chalk Group (lower unit) is a gray to white, thin- to thick-
bedded, massive to slightly nodular, fine-grained limestone, marly limestone, and chalk. Bearing
capacity is high. Infiltration capacity is moderate and a function of fracture density.

Two major aquifers underlie Camp Mabry: the Trinity and the Edwards and associated
limestones. The Trinity consists of, from oldest to youngest, the Travis Peak Formation, the Glen
Rose Formatioh, and the Paluxy Formation. Brune and Duffin (1983) divided the Trinity into three
hydrostratigraphic units: (1) the lower Trinity aquifer, which consists of the Sligo and Hosston
members of the Travis Peak Formation; (2) the middle Trinity aquifer, which consists of the lower
member of the Glen Rose Formation and the Hensell Sand and Cow Creek Limestone Members
of the Travis Peak Formation; and (3) the upper Trinity aquifer, which consists of the upper
member of the Glen Rose Formation and the Paluxy Formation. The water-bearing units of the

Trinity aquifers are sandstones.

The Trinity aquifers all crop out west of Camp Mabry. The lower Trinity is approximately
1,700 to 2,000 ft beneath Camp Mabry and is about 1,000 ft thick. The lower Trinity yields small to
moderate amounts of water and can yield large amounts of water if wells are acidized. The middle
Trinity is approximately 1,100 to 1,400 ft beneath Camp Mabry, is about 500 ft thick, and yields
small to moderate amounts of water. The upper Trinity is approximately 550 to 800 ft beneath
Camp Mabry, is about 610 ft thick, and yields very small to moderate amounts of water.

The Edwards and associated limestones form the only principal aquifer exposed in Camp
Mabry (Brune and Duffin, 1983). The Edwards and associated limestones consist of the
Comanche Peak Limestone, Edwards Formation, Kiamichi Limestone, and the Georgetown
Formation. Dissolution zones in thé Edwards Formation, especially the Kirschberg solution zone
that lies about halfway down from the top, are the main water-bearing zones. The Edwards
Formation and the Georgetown Formation crop out at Camp Mabry, and depth to the Kirschberg
'solution zone is about 120 to 180 ft. |



METHODS

Ground-Water Analysis

General hydrogeologic information about Camp Mabry and surrounding areas was
summarized in a Texas Department of Water Resources (TDWR) report about Travis County
(Brune and Duffin, 1983) and in Texas Bureau of Economic Geology (BEG) reports on the
physical environment of the camp (Wermund and Avakian, 1994) and the northern segment of
the Edwards aquifer (Senger and others, 1990). These reports guided our investigation to areas
on the camp for which additional hydrogeologic data were needed.

Well Inventory

To develop a ground-water information database we searched State well file records, visited
Camp Mabry, spoke with the facility manager, and drove on all roads on the camp grounds and

many streets in surrounding neighborhoods to look for evidence of existing wells.

Monitor Well Installation

Installation of a monitor well at Camp Mabry included (1) selecting and staking the
appropriate hydrogeologic site for the well, (2) arranging access to the well site and a source of
water, (3) drilling the well, (4) purging the well, (5) installing casing, and (6) developing the cased
well. The drilling site was chosen at an area that would be best to investigate the hydrogeology of
the camp but would still be accessible to a drill rig. Before staking the well site, we contacted camp
commanders to ensure that the location would not interfere with camp activities and would not be
located near any known buried utilities. We also coordinated our drilling with the camp commander

to ensure that our activities would not interfere with training schedules.

We drilled the monitor well with a Central Mine Equipment 75 drilling rig. Depending on the
geology, we used hollow-stem augering, solid-stem boring, rotary/wet coring, or a combination
thereof to install the well. The monitor well required solid-stem boring or rotary/wet coring because
of the presence of hard rock. The drilling mud we used for solid-stem boring and rotary/wet coring
was biodegradable Super Mud. Where possible, we collected core and cuttings for inspection at
our facilities.

Atfter the well was drilled, we augered or flushed the cuttings from the hole and purged the

well with a bailer, usually removing 1 to 2 wellbore volumes of water. After placing surface casing






