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Permit Type 

 OP III ATX Ledgestone I TH, LP (the Applicant) is currently seeking a Non-Agricultural Operating 
Permit for one (1) new well with an annual pumpage of 2,640,000 gallons per year.  A Drilling 
Authorization was approved by Southwestern Travis County Conservation District for Well No. 1 
(58492OP3; “LT Well No. 1”) on September 19, 2024. 

 

Nature, Purpose, Location 

Please refer to the Hydrogeological Report for all pertinent mapping, well reports, and geophysical 
logs.  Based on irrigation calculations prepared by the Owner’s landscape architect with inputs from 
SWTCGCD staff, the requested annual irrigation volume is 2,640,000 gallons for approximately 132,910 
square feet of warm-season turfgrass and 44,750 square feet of mixed landscape beds.  In order to meet 
daily demand, LT Well No. 1 has been outfitted with a submersible pump capable of producing up to 35 
gallons per minute (gpm), depending on aquifer conditions and the total dynamic head on the pump.  A 
pump installation certification has been provided to SWTCGCD.  The proposed system configuration 
entails pumping water from LT Well No. 1 into an adjacent 10,000 gallon ground storage tank.  Water from 
the tank will then be sent into the irrigation system via booster pumps or from a pressure tank.  Anticipated 
operations of irrigation would occur multiple times per week with cycles lasting up to 12 hours, depending 
on water demand. The well will not be used to supply water to any pond, lake, reservoir, or other surface 
impoundment. 

  

Pumpage Volume 

 The pumping schedule for water to be produced from the well will be dependent upon irrigation 
demand and precipitation events.  Peak pumping demand hours are projected for either the early morning 
or late evening hours to accommodate typical irrigation schedules and to mitigate evaporative loss; peak 
pumping demand will also be subject to seasonal change, such as increased usage in the summer and 
decreased usage in the winter.  Below is an estimated monthly apportionment: 

 

Month  Water Demand 
(gallons) 

January 104,284 

February 124,954 

March 199,175 

April 241,452 

May 293,124 

June 327,886 

July 331,644 

August 333,523 

September 255,545 

October 201,054 

November 125,893 

December 101,465 

Total 2,640,000 
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Section I:  Executive Summary 
This report details the results of a hydrogeologic study to meet the guidelines mandated by the 

Southwestern Travis County Groundwater Conservation District (SWTCGCD) for a regular production 
permit application.  OP III ATX Ledgestone I TH, LP is submitting a non-agricultural operating permit 
application to produce up to 2,640,000 gallons per year from a newly constructed Lower Trinity Aquifer 
well located in southwestern Travis County.   

 

Ledgestone Townhomes (LT) Well No. 1 is located within property acquired by OP III ATX 
Ledgestone I TH, LP and will be discharged into an onsite irrigation system.  The anticipated pumping rate 
for the well is 35 gallons per minute.  The pumping schedule for water to be produced from the well will 
be dependent upon irrigation demand and local precipitation; the majority of use will likely occur in the 
summer months.  

 

An aquifer test work plan was designed and approved by SWTCGCD staff prior to starting the field 
work.  To meet the guidelines for the SWTCGCD Tier 2 report and to adequately assess the properties of 
the Lower Trinity Aquifer, an aquifer test was conducted by utilizing the newly completed LT Well No. 1 
and two (2) nearby newly completed Lower Trinity Aquifer wells.  The aquifer test consisted of pumping 
the well for at least 24 hours followed by a recovery phase while continuously measuring water levels in 
the pumping and observation wells.  A total of 36,461.4 gallons were pumped during the aquifer testing.  
SWTCGCD recommended a total volume for the test of 36,164 gallons due to the current drought 
conditions.  The pumped volume represents approximately 5 times the daily equivalent volume of the 
requested permit.  During the pumping phase of the test, LT Well No. 1 was pumped at an average rate of 
25.04 gpm; the initial rate was 32 gpm and the final measured pumping rate was 25 gpm with 61.11 feet of 
drawdown, resulting in a specific capacity of 0.41 gpm/ft.  The average calculated transmissivity for LT 
Well No. 1 was 70.99 ft.2/day from the Cooper and Jacob and Theis methods.  Drawdown was observed in 
the two observation wells; therefore, the average calculated storativity value using both the Theis and 
Cooper and Jacob methods was 5.33 x 10-4.  The aquifer test data indicate that there were no major effects 
from nearby pumping of surrounding wells and no significant recharge or discharge boundaries 
experienced.   

 

Water quality was analyzed during the testing.   In general, the water quality results indicate the 
water produced during the aquifer testing meets TCEQ MCLs and SCLs, with the exception of elevated 
total dissolved solids and sulfate concentration in LT Well No. 1.  Field parameter data were collected 
during the aquifer test, including pH and specific conductance taken at various times during the pumping 
phase of the aquifer test.  The results indicate that the pH and specific conductance slightly changed 
throughout the pumping phase.  The reason for the slight increase in pH is unknown; however, the increase 
could be attributed to chemical residues leftover from the drilling process (i.e. drilling mud and/or sodium 
based solutions).  No negative impacts to water quality are anticipated with prolonged production from LT 
Well No. 1.   

 

As required by the SWTCGCD, the effects of current and projected pumpage on water levels on 
surrounding wells for a one week, one year, and seven year period were estimated using the Theis equation.  
Based on the results of the modeling, LT Well No. 1 continuously pumping at a rate of 5.023 gpm for 1 
week, 1 year, and 7 years results in an estimated 18.78 feet, 23.07 feet, and 25.18 feet, respectively.  Based 
upon the results of the aquifer testing and subsequent modeling, drawdown will likely be experienced in 
neighboring wells completed within the Lower Trinity Aquifer within a 4-mile radius; however, that 
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drawdown is not expected to have any unreasonable impacts on the aquifer or surrounding wells, springs, 
or surface water due to the static water level and relatively low pumping volumes.   

 

At the request of SWTCGCD staff, a groundwater model was designed to further estimate the 
combined drawdown for the three proposed OP III ATX Ledgestone wells (CH290 Well No. 1, CHL Well 
No. 1, and LT Well No. 1) after pumping for 1 week (16.043 gpm; 161,713.44 gallons total), 1 year (16.043 
gpm; 8,432,200.8 gallons total), and 7 years (16.043 gpm; 59,025,405.6 gallons total).  Based upon the 
modeling efforts, the drawdown in the proposed wells ranges from 42.88 to 45.99 feet after 7 years of 
combined pumping.  The 5-foot drawdown contour interval extends approximately 5 miles from the OP III 
ATX Ledgestone property boundaries; however, the magnitude of this drawdown is still not expected to 
result in unreasonable impacts to the aquifer or to surrounding wells, springs, or surface water features. 
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Section II:  Introduction 

This report details the results of a hydrogeologic study to meet the guidelines mandated by the 
Southwestern Travis County Groundwater Conservation District (SWTCGCD) for a non-agricultural 
operating permit application.  OP III ATX Ledgestone I TH, LP (the Owner) is submitting a production 
permit application to produce up to 2,640,000 gallons per year from the newly constructed Ledgestone 
Townhomes Well No. 1 (LT Well No. 1) located south of U.S. Highway 290 in southwestern Travis County 
(Figure 1).  The proposed Lower Trinity Aquifer well will add needed well capacity to meet irrigation 
demands.  There are currently no existing wells on the property.  

 

 
Figure 1: Location map of LT Well No. 1 

 

 Acquisition of a non-agricultural operating permit from the SWTCGCD requires acceptable aquifer 
testing and a hydrogeologic report (Tier 2 - anticipated production volume greater than or equal to 1,000,000 
gallons up to 10,000,000 gallons per year) for the operating permit.  Aquifer testing and report parameter 
guidelines laid out in the SWTCGCD “Guidelines for Hydrogeologic Reports and Aquifer Testing – 
Southwestern Travis County Groundwater Conservation District Travis County” (November 2020) were 
used to structure this hydrogeologic report pursuant to the SWTCGCD mandate.   

 

According to the SWTCGCD, the purpose of the Tier 2 test and report is to make an assessment of 
the short and long-term potential for unreasonable impacts to the regional aquifer system and existing 
surrounding water wells from the proposed pumping.   
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The objectives of this Tier 2 report are to support the Owner’s application for a regular production 
permit authorizing production from the Lower Trinity Aquifer, by demonstrating the following: 

1. Provide a detailed description of the project to include location, pumping demands, pumping 
schedules (frequency, peak demand hours, and pumping rates), and the location and volume of 
the water; 

2. Design, perform, and analyze the results of the aquifer test at LT Well No. 1 in order to estimate 
the site-specific aquifer properties; 

3. Discuss the estimated extent and magnitude of well interference; and, 

4. Report water quality sample results, evaluate future water level impacts, and assess potential 
water quality impacts from LT Well No. 1. 
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Section III: Description of the Well Site and Water System 
III.1. Introduction 

LT Well No. 1 is located within a 31.541-acre property owned by OP III ATX Ledgestone I TH, 
LP and will be used for irrigation (Figure 2).  The well is situated at least 150 feet from nearby property 
boundaries and proposed wastewater lines.  Figure 2 provides a site map of the well location in relation to 
the property boundaries; a more detailed site plan map is included in Appendix A.  Water from the proposed 
well will not be leased, resold, transferred or transported to other users than the owner for irrigation 
purposes within their property. 

 

 
Figure 2: OP III ATX Ledgestone I TH, LP site map 

 

III.2. Well Site and System Details 

Based on irrigation calculations prepared by the Owner’s landscape architect with inputs from 
SWTCGCD staff, the requested annual irrigation volume is 2,640,000 gallons for approximately 132,910 
square feet of warm-season turfgrass and 44,750 square feet of mixed landscape beds.  Table 1 provides an 
estimated monthly breakdown of the anticipated pumping volume based upon the information provided by 
the Owner’s landscape architect.   

 



 

 

 

6 

          Wet Rock Groundwater Services, LLC          ◊          Groundwater Specialists 

 

 

W R 

Table 1: Monthly water demand estimates 

Month  
Water Demand 

(gallons) 

January 104,284 

February 124,954 

March 199,175 

April 241,452 

May 293,124 

June 327,886 

July 331,644 

August 333,523 

September 255,545 

October 201,054 

November 125,893 

December 101,465 

Total 2,640,000 
 

The pumping schedule for water to be produced from the well will be dependent upon irrigation 
demand and precipitation events.  Peak pumping demand hours are projected for either the early morning 
or late evening hours to accommodate typical irrigation schedules and to mitigate evaporative loss; peak 
pumping demand will also be subject to seasonal change, such as increased usage in the summer and 
decreased usage in the winter (Table 1). 

 

In order to meet daily demand, LT Well No. 1 has been outfitted with a submersible pump capable 
of producing up to 35 gallons per minute (gpm), depending on aquifer conditions and the total dynamic 
head on the pump.  A pump installation certification has been provided to SWTCGCD.  The proposed 
system configuration entails pumping water from LT Well No. 1 into an adjacent 10,000 gallon ground 
storage tank.  Water from the tank will then be sent into the irrigation system via booster pumps or from a 
pressure tank.  Anticipated operations of irrigation would occur multiple times per week with cycles lasting 
up to 12 hours, depending on water demand.  The well will not be used to supply water to any pond, lake, 
reservoir, or other surface impoundment. 

  



 

 

 

7 

          Wet Rock Groundwater Services, LLC          ◊          Groundwater Specialists 

 

 

W R 

Section IV: Hydrogeology and Conceptual Model 
IV.1.  Introduction 

The two major aquifers located within Travis County are the Edwards Aquifer and the Trinity 
Aquifer.  These two aquifers make up a thick and regionally extensive aquifer system composed of Lower 
Cretaceous carbonates that were deposited throughout central Texas.  The aquifers are affected by geologic 
structures which include the Llano Uplift, the San Marcos Arch, and the Balcones fault system (Ashworth, 
1983).  The lower of the two aquifers, the Trinity Aquifer is composed of three distinct hydrogeologic units: 
the Upper, Middle, and Lower Trinity Aquifers.   

 

On the Edwards Plateau in western Travis County, the regional dip of the Cretaceous rocks is 
generally about 70 feet per mile to the southeast, which is the approximate gulfward slope of the land 
surface. Southeast of the Balcones Fault Zone (BFZ) the dip is progressively greater toward the Gulf, 
approaching 100 feet per mile in southeastern Travis County (DeCook, 1963).   

 

IV.2.  Stratigraphy and Geologic History  

The project site overlies the Cretaceous aged sedimentary rocks comprising the Trinity Aquifer.  
The Upper Glen Rose Limestone crops out at the surface.  The sediments were deposited approximately 
140 million years ago by a Cretaceous aged sea that once dominated the interior of North America and the 
Gulf Coast region (Toll et. al, 2018).  For approximately 79 million years this shallow sea deposited the 
sediments that now make up the property and its surrounding area.  Figure 3 provides a geologic map and 
stratigraphic column illustrating the geology surrounding the project location. 

 

The Trinity Aquifer is divided into three distinct aquifers from oldest to youngest: the Lower, 
Middle, and Upper Trinity aquifers.  Formations comprising the Lower Trinity Aquifer include, from oldest 
to youngest, the Hosston Sand Member and Sligo Limestone Member of the Travis Peak Formation (Figure 
3).  The Hosston consists of a conglomerate of gravel, sand and clay cemented by both calcite and quartz.  
The Hosston also contains sections of sandstone, siltstone, claystone, dolomite, limestone and shale.  The 
Sligo Limestone consists of clastic sediment, and becomes dominantly limestone and dolomite to the east.  
Surface outcrops are referred to in the literature as Sycamore; Hosston and Sligo are the subsurface 
equivalents.  The Lower Trinity Aquifer units uncomformably overlay the Paleozoic basement (Hunt et al., 
2010).  

 

Located stratigraphically above the Hosston Sand is the Hammett Shale (Hammett Clay) Member.  
The Hammett Clay is a transgressive shale deposit that onlaps Lower Trinity Sligo and Hosston formations.  
The interval averages 60 feet in thickness in the Travis County area (Brune and Duffin, 1983).  The unit is 
primarily a clay rich, gray-green sticky, dolomitic shale/claystone with siltstone and dolomite lenses.  Color 
can be dark gray to black, blue, greenish gray and gray.  The Hammett Clay is a confining bed separating 
the Lower Trinity Aquifer from the Middle Trinity Aquifer (Figure 3).   
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Figure 3: Geologic map with stratigraphic column (modified from Ashworth, 1983; Maclay and Small, 1986)
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Above the Hammett Clay lies the Middle Trinity Aquifer composed of the Cow Creek Limestone 
and the Hensell Sand members of the Travis Peak Formation and the Lower Glen Rose Limestone Member 
of the Glen Rose Formation (Figure 3).  The Cow Creek Limestone is a massive, fossiliferous limestone 
and dolomite ranging up to 100 feet in thickness and may contain some interbedded sand, clay, and 
evaporite minerals such as gypsum and anhydrite (Ashworth, 1983; Brune and Duffin, 1983; Preston et. al, 
1996).  The formation was subaerially exposed and subjected to meteoric water infiltration during early 
Hensel time, which resulted in widespread vuggy porosity (Loucks, 1977).  In some areas, the Cow Creek 
is heavily fractured and capable of producing large well yields.    

 

Overlying the Cow Creek Member is the Hensell Sand Member (Figure 3), which in the outcrop, 
is composed of loose sand and grades into thick continental deposits of red clay, silt, sand, and conglomerate 
with limestone beds in the subsurface.  Downdip, the Hensell grades into marine deposits of silty dolomite, 
marl, calcareous shale, and shaley limestone known as the Bexar Shale Member (Ashworth, 1983).  
Downdip, the Bexar Shale acts as a confining unit for the Cow Creek Member (Wierman et al., 2010).  

 

Stratigraphically above the Hensell Sand/Bexar Shale, the Glen Rose Limestone Formation is 
divided into an Upper and Lower  Member (Figure 3).  The Glen Rose Limestone, along with the Hensell 
Sand represents a wedge of sediments deposited in a transgressing sea.  George (1952) separated the Glen 
Rose into upper and lower members. The boundary between the two members is identified by a thin, heavily 
fossiliferous limestone bed containing Corbula martinae  that persists throughout the study area except 
where erosion has lowered the land surface below the bed (Whitney, 1952; Ashworth, 1983).  The 
separation between the two units is also distinguishable on geophysical logs where two distinct evaporite 
zones are found within the Upper Glen Rose; one midway through the Upper Glen Rose and another near 
the base shown by resistivity spikes on a geophysical log.  The lower member of the Glen Rose Limestone 
consists of a massive, fossiliferous limestone at the base grading upward into thin beds of limestone, 
dolomite, marl, and shale.  The top 15 to 20 feet of the lower member, designated the Salenia texana zone, 
is a highly fossiliferous, nodular marl and limestone which is capped by the Corbula bed (Ashworth, 1983).  
Near the top of the Lower Glen Rose, in some locations, is a reef deposit that is cavernous, heavily fractured, 
and can range in thickness.  Where the reef deposit is encountered, the Lower Glen Rose Member can 
provide high yielding wells. 

 

The Upper Member of the Glen Rose Formation, comprising the Upper Trinity Aquifer, consists 
of alternating beds of limestone and dolomite with marly sections that act as aquitards and restrict 
downward migration of groundwater to the Middle and Lower Trinity Aquifers (Wierman et al., 2010).  
The Upper Glen Rose also contains two distinct evaporite beds of gypsum or anhydrite that are easily 
distinguishable on geophysical logs due to high resistivity values.  The lower evaporite zone occurs at the 
base of the Upper Glen Rose, which Ashworth (1983) describes as a “convenient correlation marker” 
between the Upper and Lower Glen Rose.  The evaporite beds in some cases are the source of elevated 
sulfate concentrations in groundwater.  The Upper Trinity Aquifer can yield small to moderate amounts of 
water to shallow wells which are often utilized for livestock and domestic use.  

 

The Edwards Aquifer is comprised of three geologic formations, from oldest to youngest: the 
Kainer and Person formations (Edwards Group), and the Georgetown Formation (Washita Group; Figure 
3).  These formations were formed during the Cretaceous period during which the San Marcos Platform 
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depositional environment varied from open marine to supratidal flats, where significant exposure and 
inundation of the sediments took place (Rose, 1972).  At the base of the Edwards Group lies the Kainer 
Formation, which is comprised of the basal nodular bed, dolomitic, and grainstone members.  The basal 
nodular member (Walnut Clay equivalent) is a marine deposit consisting of massive, nodular wackestones 
and has a low permeability.  The dolomitic member consists mostly of intertidal and tidal, burrowed and 
dolomitized wackestones with significant permeability.  The upper part of the dolomitic member contains 
leached evaporitic deposits of the Kirschberg evaporite.  The uppermost member of the Kainer Formation 
is the grainstone member, which is a shallow marine deposit that marks the beginning of another cycle of 
sedimentation started by a transgressing sea. This member consists of well-cemented, miliolid grainstones 
with lesser quantities of mudstone (Maclay and Small, 1986).  The upper stratigraphic unit of the Edwards 
Group is the Person Formation, which consists of the regional dense, collapsed, leached, and marine 
members (Rose, 1972).  The basal member is a laterally extensive marine deposit consisting of dense, shaley 
mudstone known as the regional dense member.  The overlying members, the collapsed member and 
leached member, consist of intertidal to supratidal deposits containing permeable units formed by collapse 
breccias and by dolomitized and burrowed wackestones.  The uppermost member is the marine member, 
which consists of rudist-bearing wackestones and packstones and shell-fragment grainstones (Maclay and 
Small, 1986).   

 

IV.3.  Hydrogeology  

The Trinity Aquifer in the Hill Country area spans as far north as Gillespie County and as far south 
as Bexar, Comal, and Hays County where fresh water can be produced.  As the name suggests, the Trinity 
is composed of three aquifers: Upper, Middle and Lower Trinity Aquifers.  Figure 4 shows the location of 
the Trinity Aquifer with respect to other major aquifers in the area, including the Edwards Aquifer.  The 
solid green portion reflects the unconfined zone of the Trinity Aquifer where recharge occurs; the solid blue 
portion reflects the unconfined zone of the Edwards Aquifer where recharge occurs.  The green diagonal 
hatched region reflects the confined zone of the Trinity Aquifer where the formations that make up the 
aquifer dip beneath the land surface, and the blue diagonal hatched region reflects the confined zone of the 
Edwards Aquifer (Figure 4). 

 

The Lower Trinity Aquifer is under confined conditions in the area of the project location.  
Confined groundwater is isolated from the atmosphere at the point of discharge by impermeable geologic 
formations, and the confined aquifer is generally subject to pressures higher than atmospheric pressure 
(Driscoll, 1986).   
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Figure 4: Aquifer map 

 

IV.4. Conceptual Cross-Sections 

LT Well No. 1 sits atop a portion of the Upper Glen Rose Formation west of the Mount Bonnell 
Fault Zone.  A suite of geophysical logs (gamma ray, spontaneous potential, 4-point resistivity, and caliper) 
were performed on LT Well No. 1 and a few nearby wells to determine the formation thickness and fracture 
locations within the boreholes.  Figure 5 shows a map of the wells used to create a cross-section of the study 
area; Figure 6 provides conceptual geologic cross-section from the interpreted geophysical logs.  Appendix 
C provides copies of the geophysical logs utilized for the cross-section.  

 

According to the available geophysical logs near the study area, portions of the Edwards Group 
crop out in areas of higher elevation; however, the outcrops are variable, and the unit thickens with dip to 
the southeast of the study area.  The Upper Trinity Aquifer (Upper Glen Rose Member) thickness ranges 
from approximately 300 feet to 350 feet; the Middle Trinity Aquifer (Lower Glen Rose, Hensell, and Cow 
Creek members) averages approximately 300 to 320 feet across the study area; the Hammett Shale  averages 
approximately 40 feet in thickness; the Sligo averages approximately 60 to 70 feet in thickness; and the 
Hosston averages approximately 220 or more (Figure 5 and 6).  The base of the Lower Trinity Aquifer was 
not encountered in any of the geophysical logs utilized in the cross-section. 
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Figure 5: Geologic map with LT Well No. 1 and SWTCGCD wells with cross-sections A-A’ 

 

In the area near LT Well No. 1, the Mount Bonnell Fault Zone bisects the study area to the east of 
State Well No. 5850120.  From other studies, the fault strikes from northeast to southwest, but does not 
bisect the cross section (Figures 5 and 6). 
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Figure 6: Conceptual hydrogeologic cross section of the study area



 

 

 

14 

          Wet Rock Groundwater Services, LLC          ◊          Groundwater Specialists 

 

 

W R 

IV.5.  Discharge Features 

In the vicinity of the project location, the majority of wells are completed within the Upper, Middle,  
and Lower Trinity aquifers.  Figure 7 provides a map of documented wells, surface water bodies, springs, 
karst features, and potential recharge features in the area surrounding LT Well No. 1.  According to 
available data, there are no nearby springs or potential recharge features impacting the well; the Sligo and 
Hosston Formations comprising the Lower Trinity Aquifer crop out at the surface approximately 15 miles 
northwest of the study area.  Surface water bodies include unnamed creeks and tributaries flowing to 
Slaughter Creek surrounding the project site.  The surface water bodies have no direct influence on the 
proposed well.  Major karst features such as fractures, faults, and sinkholes are not prevalent within the 
project site and surrounding area and none were noted during multiple site visits; fault trends and surface 
geology are provided in Figure 3.   
 

 
Figure 7: Map of area wells and surface water bodies near the project location 
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Section V: Well Construction and Aquifer Testing 
To meet the guidelines for the SWTCGCD Tier 2 report and to adequately assess the properties of 

the Lower Trinity Aquifer, an aquifer test was conducted by utilizing the newly completed LT Well No. 1 
and two (2) nearby newly completed Lower Trinity Aquifer wells.  The aquifer test consisted of pumping 
the well for at least 24 hours followed by a recovery phase while continuously measuring water levels in 
the pumping and observation wells.  This was in accordance with SWTCGCD Tier 2 guidelines for a permit 
greater than or equal to 1,000,000 gallons and less than 10,000,000 gallons.  An aquifer testing plan was 
submitted to and approved by the SWTCGCD.  Based on the state well reports, drill cuttings, and 
geophysical logs, all wells used in the aquifer testing are completed in the Lower Trinity Aquifer.  Figure 
8 provides the locations of the observation wells relative to LT Well No. 1.  Table 2 provides a well 
construction summary for wells used in the testing; Well IDs in Table 2 correspond to Figure 8.  Figures 9 
through 11 provide the well profile schematics of the wells used in the aquifer testing. Appendix B provides 
the available state well reports; Appendix C provides the available geophysical logs. 

 

 
Figure 8: Location of LT Well No. 1 and observation wells 

 

V.1. Wells 

  The following provides a summary of the well construction for the wells used in testing:  

 

Ledgestone Townhomes (LT) Well No. 1 

According to the State Well Report (Tracking No. 696109), Ledgestone Townhomes Well No. 1 
was completed by Bee Cave Drilling on April 11, 2025 (Appendix B).  The well was drilled to a depth of 



 

 

 

16 

          Wet Rock Groundwater Services, LLC          ◊          Groundwater Specialists 

 

 

W R 

1,000 feet below ground level (ft. bgl) with a 10 5/8-inch borehole from 0 to 10 ft. bgl, and a 8 7/8-inch 
borehole from 10 to 1,000 ft. bgl.  It was completed with 5 1/2-inch steel casing from +3 to 800 ft. bgl, 5 
1/2-inch steel screen from 800 to 990 ft. bgl, and 5 1/2-inch steel casing from 990 to 1,000 ft. bgl.  Table 1 
provides a well construction summary; Figure 9 provides a well profile schematic. 

 

According to an interpretation of the geophysical logs at Ledgestone Townhomes Well No. 1, the 
Upper Glen Rose is present from the ground surface to 348 ft. bgl, the Lower Glen Rose from 348 to 540 
ft. bgl, the Hensell from 540 to 578 ft. bgl, the Cow Creek from 578 to 643 ft. bgl, the Hammett from 643 
to 682 ft. bgl, the Sligo from 682 to 743 ft. bgl, the Hosston from 743 to total depth.  The Lower Trinity 
Aquifer  is under confined conditions at Ledgestone Townhomes Well No. 1 (Appendix C).   

 

Citizen House Ledgestone (CHL) Well No. 1 

According to the State Well Report (Tracking No. 696105), Citizen House Ledgestone Well No. 1 
was completed by Bee Cave Drilling on April 15, 2025 (Appendix B).  The well was drilled to a depth of 
950 ft. bgl with a 10 5/8-inch borehole from 0 to 10 ft. bgl, and a 8 7/8-inch borehole from 10 to 950 ft. bgl.  
It was completed with 5 1/2-inch steel casing from +3 to 750 ft. bgl, 5 1/2-inch steel screen from 750 to 
940 ft. bgl, and 5 1/2-inch steel casing from 940 to 950 ft. bgl.  Table 1 provides a well construction 
summary; Figure 10 provides a well profile schematic.   

 

According to an interpretation of the geophysical logs at Citizen House Ledgestone Well No. 1, the 
Upper Glen Rose is present from the ground surface to 293 ft. bgl, the Lower Glen Rose from 293 to 488 
ft. bgl, the Hensell from 488 to 526 ft. bgl, the Cow Creek from 526 to 593 ft. bgl, the Hammett from 593 
to 633 ft. bgl, the Sligo from 633 to 695 ft. bgl, the Hosston from 695 to total depth.  The Lower Trinity 
Aquifer  is under confined conditions at Citizen House Ledgestone Well No. 1 (Appendix C).   

 

Citizen House 290 (CH 290) Well No. 1 

According to the State of Texas well report (Tracking No. 696101), Well No. 1 was completed by 
Bee Cave Drilling on April 7, 2025 (Appendix B).  The well was drilled to a depth of 920 ft. bgl with a 10 
5/8-inch borehole from 0 to 10 ft. bgl, and a 8 7/8-inch borehole from 10 to 920 ft. bgl.  It was completed 
with 5 1/2-inch steel casing from +3 to 720 ft. bgl, 5 1/2-inch steel screen from 720 to 910 ft. bgl, and 5 
1/2-inch steel casing from 910 to 920 ft. bgl.  Table 2 provides a well construction; Figure 11 provides a 
well profile schematic. 

 

According to an interpretation of the geophysical logs at Well No. 1, the Upper Glen Rose is present 
from the ground surface to 285 ft. bgl, the Lower Glen Rose from 285 to 483 ft. bgl, the Hensell from 483 
to 527 ft. bgl, the Cow Creek from 527 to 585 ft. bgl, the Hammett from 585 to 623 ft. bgl, the Sligo from 
623 to 685 ft. bgl, the Hosston from 685 to total depth.  The Lower Trinity Aquifer  is under confined 
conditions at CH 290 Well No. 1 (Appendix C).   

 

 

 

 

 



 

 

 

17 

          Wet Rock Groundwater Services, LLC          ◊          Groundwater Specialists 

 

 

W R 

Table 2: Well Construction Summary 

 

Well 

State 
Well 

Report 
Tracking 

No. 

Elevation 
(ft. MSL) 

Drill 
Date 

Aquifer 
Well 

Depth 
(ft. bgl) 

Static 
Water 
Level          

(ft. bgl; 
date; 

ft. MSL) 

Borehole  
(diameter;  

ft. bgl) 

Casing                       
(diameter; 
material;  

ft. bgl) 

Screen                       
(diameter; 

material; ft. bgl) 

LT 
Well No. 1 

696109 1,061’ 4/11/2025 
Lower 
Trinity 

1,000’ 
582.3’ 

(4/29/2025) 
478.7’ 

10 5/8” 
(0’ - 10’) 

8 7/8” 
(10’ – 1,000’) 

5 1/2” Steel 
(+3’ - 800’, 

990’ – 1,000’) 

5 1/2” Steel Screen                                      
(800’ - 990’) 

CHL  
Well No. 1 

696105 1,003’ 4/15/2025 
Lower 
Trinity 

950’ 
521.6’ 

(4/22/2025) 
481.4’ 

10 5/8” 
(0’ - 10’) 

8 7/8” 
(10’ - 950’) 

5 1/2” Steel 
(+3’ - 750’, 
940’ – 950’) 

5 1/2” Steel Screen                                      
(750’ - 940’) 

CH 290 
Well No. 1 

696101 972’ 4/7/2025 
Lower 
Trinity 

920’ 
497.5’ 

(4/22/2025) 
474.5’ 

10 5/8” 
(0’ - 10’) 

8 7/8” 
(10’ - 920’) 

5 1/2”  Steel 
(+3’ - 720’, 
910’ – 920’) 

5 1/2” Steel Screen                                      
(720’ - 910’) 



 

 

 

18 

          Wet Rock Groundwater Services, LLC          ◊          Groundwater Specialists 

 

 

W R 

 

Figure 9: Well profile schematic of the Ledgestone Townhomes Well No. 1     
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Figure 10: Well profile schematic of the Citizen House Ledgestone Well No. 1 
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Figure 11: Well profile schematic of the Citizen House 290 Well No. 1 
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V.2. Aquifer Testing 

Aquifer tests allow for the estimation of transmissivity, hydraulic conductivity, specific capacity, 
and storativity of wells when at least one observation well is available and drawdown is observed.  The 
objective was to perform the aquifer test with a 24-hour pumping phase followed by a recovery phase in 
which the pumping well achieved 90% recovery or more.  Prior to the start of the aquifer test, pressure 
transducers capable of measuring the water level and temperature at one-minute intervals were placed in 
the pumping and observation wells to gather data throughout the duration of the test.  Flow meter readings 
and water levels were taken prior to, during, and at the conclusion of the test.  The data from the aquifer 
tests were analyzed using the Cooper and Jacob (1946) and Theis (1935) solutions in the  Aqtesolv software 
suite (Duffield, 2007).  Table 3 provides a summary of the aquifer testing results; Appendix D provides the 
analyses; Figures 12 through 14 provide hydrographs showing water levels in the pumping and observation 
wells during the aquifer testing. 

 

 In cooperation with the SWTCGCD, the following actions were taken to ensure an acceptable 
aquifer test for the LT Well No. 1: 

• Static water levels in the pumping and observation wells were measured one week prior to the 
pumping phase of the test utilizing an electric line and a pressure transducer (In-Situ Level 
Troll 400; accurate to the nearest 0.01 ft.).  Pressure transducers were utilized in the active 
pumping well and observation wells during the pumping and recovery phase of the test.  This 
aquifer test was the third of three (3) aquifer tests to be performed; prior to starting the test, the 
static water level in the wells were allowed more than 4 days to recover; 

• A total of 36,461.4 gallons were pumped during the aquifer test (Appendix D). SWTCGCD 
recommended a total volume for the test of 36,164 gallons due to the current drought 
conditions.  The pumped volume represents approximately 5 times the daily equivalent volume 
of the requested permit; 

• Discharge from the pumping well was routed away from the well site to ensure no return flow 
occurred within the pumping well.  The discharge was carefully monitored during the pumping 
phase to minimize impact (i.e. erosion, roadway hazards, upset neighbors); and, 

• 90% recovery of water level was achieved in LT Well No. 1 after 21.13 hours of recovery. 

Aquifer Test – LT Well No. 1 (May 13, 2025) 

The aquifer test of LT Well No. 1 was conducted with CHL Well No. 1 and CH 290 Well No. 1 
serving as the observation wells.  The observation wells are located approximately 990 and 1,815 feet from 
the pumping well, respectively.  A 7.5 horsepower (HP) submersible pump was set in the pumping well on 
860 feet of 1 1/2-inch steel column pipe.  The pumping phase started at 11:48 AM on May 13, 2025; the 
water levels were monitored for 24.27 hours of pumping and for 115.92 hours of recovery.  Prior to the 
pumping phase of the aquifer test, the static water level in LT Well No. 1 was measured at 583.47 ft. bgl 
(477.53 ft. MSL), 525.75 ft. bgl (477.25 ft. MSL) in CHL Well No. 1 and 501.2 ft. bgl (470.8 ft. MSL) in 
CH 290 Well No. 1.  

 

LT Well No. 1 was pumped at an average rate of 25.04 gallons per minute (gpm) throughout the 
pumping phase; the initial rate was 32 gpm and the final measured pumping rate was 25 gpm with 61.11 
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feet of drawdown, resulting in a specific capacity of 0.41 gpm/ft.  After approximately 3 minutes of 
pumping, the pumping rate was reduced to 25 gpm in order to meet the SWTCGCD’s prescribed pumping 
volume within the 24-hour pumping phase.  Throughout the remainder of the pumping phase, the water 
level declined steadily until the pump was shutoff, reaching a pumping water level of approximately 644.7 
ft. bgl (Figure 12).  After the pump was shut off, recovery was measured; the water level in the pumping 
well recovered 90% in approximately 21.13 hours (Figure 12).  There were no aquifer boundary conditions 
observed during the testing.  
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Figure 12: Aquifer test hydrograph of the LT Well No. 1 (May 13, 2025) 
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Figure 13: Aquifer Test hydrograph of LT Well No. 1 and Observation Wells with field conductivity (May 13, 2025)  
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Figure 14: Drawdown hydrograph (semi-log plot) of LT Well No. 1 and Observation Wells (May 13, 2025)
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After nearly 5 days since the pump was shut off, neither the pumping well nor the CH 290 Well 
No. 1 fully recovered to the pre-test static water levels; however, CHL Well No. 1 fully recovered within 
68 hours after the pump was shut off.  This could be due to a decreasing water level trend in the area noted 
by background water level measurements and from nearby District and TWDB monitor wells.  In theory, 
the water level should recover at the same rate the water level drew down during the recovery phase. In 
reality, however, the rate to achieve 90% recovery may take longer.  Driscoll (1986) points out that 
“drawdown and recovery should be identical if the aquifer conditions conform to the basic assumptions of 
the Theis concept… Complete recovery generally requires a period considerably longer than the previous 
pumping period, except in cases where recharge to the aquifer occurs during the pumping and recovery 
periods. The storativity for a confined aquifer depends upon the elastic properties of the formation. If the 
aquifer is not perfectly elastic, it does not rebound vertically during recovery of water levels (recovery of 
pressure) at the same rate that it is compressed as a result of the drawdown during the preceding pumping.”  
The heterogeneity, anisotropy, and non-perfect elasticity characteristics of the Lower Trinity Aquifer may 
explain the delayed recovery rates post pumping phase of the aquifer test.  

 

The data from the aquifer test was analyzed using the Cooper-Jacob (1946) and Theis (1935) 
solutions in the Aqtesolv software suite (Duffield, 2007).  The results of the aquifer testing were 
representative of a slightly heterogeneous system.  Table 3 provides a summary of the aquifer testing results.  
The average calculated transmissivity for the LT Well No. 1 was 70.99 ft.2/day from both the Theis and 
Cooper-Jacob methods (Table 3).  During the aquifer test, the CHL Well No. 1 and the CH 290 Well No. 1 
had a maximum drawdown of 2.2 feet and 0.93 feet, respectively (Figure 13; Table 3).  The storativity was 
calculated for the observation wells using both the Theis and Cooper-Jacob methods, resulting in an average 
value of 5.33 x 10-4 (Table 3).  The comparatively lower transmissivity value that was calculated for the 
pumping well may be partially due to several factors, including well efficiency, skin effects near the open 
well bore, insufficient well development upon construction, aquifer heterogeneity, and/or turbulent flow 
within the pumping well.  

 
Table 3: Summary of aquifer test results 

Test Date Well 

Final 
Pump 
Rate 

(gpm) 

Drawdown 
(ft.) 

Specific 
Capacity 
(gpm/ft) 

Analytical 
Method 

Transmissivity 
(ft2/day) Storativity 

Aquifer 
Thickness 

(ft.) 

May 13, 
2025 

LT 
No. 1 (PW) 25 131.25 0.41 

Theis 70.99 - 
318 

Cooper-Jacob 70.99 - 

CHL 
No. 1 (OW) - 2.2 - 

Theis 263.4 1.59 x 10-4 
317 

Cooper-Jacob 256.1 1.40 x 10-4 

CH 290  
No. 1 (OW) - 0.93 - 

Theis 382.4 1.42 x 10-4 
297 

Cooper-Jacob 480.3 9.21 x 10-5 

Notes: ft. = feet; gpm = gallons per minute; PW = Pumping Well; OW = Observation Well 
 

V.3. Water Quality 

A water quality sample was collected from the pumping well at the end of the pumping phase of 
the aquifer test.  The sample was collected by Aqua-Tech Laboratories, Inc. staff in a sealed container and 
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stored on ice in a cooler.  The water quality parameters analyzed were outlined in the aquifer test work plan 
approved by SWTCGCD staff.  Appendix E includes the laboratory water quality reports.  In addition to 
the laboratory analyzed samples, field parameters were taken for pH and specific conductance periodically 
during the pumping phase of the test.  Table 4 provides the water quality summary of the samples.  The 
results were compared to Texas Commission on Environmental Quality (TCEQ) Maximum Contaminant 
Levels (MCL) and Secondary Contaminant Levels (SCL).  The results show all constituents met the TCEQ 
MCLs and all the SCLs with the exception of total dissolved solids (TDS; 1,010 mg/L) and sulfate (531 
mg/L) within LT Well No. 1.   

 

Table 5 provides the field parameter data collected during the aquifer test, including pH and specific 
conductance taken at various times during the pumping phase of the aquifer test.  The results indicate that 
the pH and specific conductance slightly changed throughout the test.  The reason for the slight increase in 
pH is unknown; however, the increase could be attributed to chemical residues leftover from the drilling 
process (i.e. drilling mud and/or sodium based solutions).  No negative impacts to water quality are 
anticipated with prolonged production from LT Well No. 1.   

 

 

  



 

 28 

          Wet Rock Groundwater Services, LLC          ◊          Groundwater Specialists 

 

 

W R 

Table 4: LT Well No. 1 water quality summary 

Well Date 

pH TDS Cl F Fe NO3 Al As Cu Mn Zn SO4 Na Ca Alk as 
CaCO3 Mg K 

Maximum and Secondary Contaminant Levels (MCL/SCL) Units in mg/L 

> 7.02 1,0002 3002 4.01 & 
2.02 0.32 101 0.22 0.011 1.02 0.052 5.02 3002 3002 - - - - 

No. 1 5/14/2025 7.7 1,010 48.6 0.49 0.242 <0.02 0.00281 0.0075 0.0027 0.0012 0.00017 531 9.39 11.6 227 74.4 19.2 

Note: 1 = TCEQ Maximum Contaminant Level; 2 = TCEQ Secondary Contaminant Level; Concentrations in red are above TCEQ SCLs 

 
Table 5: LT Well No. 1 field water quality summary 

Date pH Specific Conductance   
(mS/cm) 

5/13/25 12:03 PM 7.27 1.63 
5/13/25 12:08 PM 7.45 1.63 
5/13/25 12:13 PM 7.50 1.64 
5/13/25 12:18 PM 7.53 1.64 
5/13/25 12:33 PM 7.567 1.63 
5/13/25 12:48 PM 7.55 1.63 
5/13/25 1:03 PM 7.55 1.63 
5/13/25 1:18 PM 7.58 1.64 
5/13/25 1:33 PM 7.59 1.64 
5/13/25 1:48 PM 7.61 1.64 
5/13/25 2:18 PM 7.65 1.64 
5/13/25 2:48 PM 7.65 1.65 
5/14/25 8:48 AM 7.65 1.61 

Notes: measurements taken by Wet Rock Groundwater Services, LLC 
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Section VI: Potential Unreasonable Impacts Analysis 
As required by the SWTCGCD, the effects of current and projected pumpage on water levels on 

surrounding wells for a one week, one year, and seven year period were estimated using the Theis equation 
(Theis, 1935).   

 

The Theis equation has several critical assumptions used to derive the formula which include 
(Driscoll, 1986): 

1. The water-bearing formation is uniform in character and the hydraulic conductivity is the same in 
all directions; 

2. The aquifer is uniform in thickness and infinite in areal extent; 

3. The aquifer receives no recharge from any source; 

4. The well penetrates, and receives water from the full thickness of the aquifer; 

5. The water from storage is discharged instantaneously when the head is lowered; 

6. The pumping well is 100% efficient; 

7. All water removed from the well comes from aquifer storage; 

8. Laminar flow exists through the well and aquifer; and, 

9. The water table or potentiometric surface has no slope. 

 

It is important to note that several of the assumptions used to derive the Theis equation are not 
necessarily appropriate for the Trinity Aquifer.  These include assumptions 1, 3 and 7.  In addition, the 
Theis assumptions that (i) the formation receives no recharge from any source and (ii) that all water 
removed from the well comes from aquifer storage may lead to inaccuracies in estimating drawdown.  
Driscoll (1986) states, “The assumption that an aquifer receives no recharge during the pumping period is 
one of the six fundamental conditions upon which the non-equilibrium formulas (Theis) are based.  
Therefore, all water discharged from a well is assumed to be taken from storage within the aquifer. It is 
known, however that most formations receive recharge.  Hydrographs from long-term observation wells 
monitored by the US Geological Survey, various state agencies, and similar data-gathering agencies in other 
parts of the world show that most water-bearing formations receive continual or intermittent recharge.”   

 

Furthermore, contrary to the Theis assumptions, Konikow and Leake (2014) note that with 
increased pumping time, (i) the fraction of pumpage derived from storage tends to decrease, and (ii) the 
fraction derived from capture (recharge) increases (Figure 15). Eventually a new equilibrium will be 
achieved when no more water is derived from storage and heads, or water levels, in the aquifer stabilize.  
This result is achieved when the initial cone of depression formed by discharge reaches a new source of 
water, typically the recharge zone of the aquifer.  The actual response time for an aquifer system to reach a 
new equilibrium is a function of the dimensions, hydraulic properties, and boundary conditions for each 
specific aquifer.  For example, the response time will decrease as the hydraulic diffusivity of the aquifer 
increases (Theis 1940; Barlow and Leake 2012).  The response time can range from days to millennia 
(Bredehoeft and Durbin 2009; Walton 2011).   
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Figure 15: Water sources to a pumping well over time (from Konikow and Leake (2014)) 

 

Since the Theis equation (Theis, 1935) assumes (i) that all water is derived from storage and (ii) 
that the aquifer receives no recharge, the Theis equation may overestimate drawdown within a well that is 
located in an aquifer that receives rapid recharge. 

 

VI.1 LT Well No. 1 

The groundwater model was designed to estimate drawdown for LT Well No. 1 pumping for 1 
week (5.023 gpm; 50,631 gallons total), 1 year (5.023 gpm; 2,640,089 gallons total), and 7 years (5.023 
gpm; 18,480,622 gallons total).  The following values used for the drawdown calculations are summarized 
below: 

• LT Well No. 1 Production Rate: 5.023 gpm (2,640,089 gallons per year). Note – the 
production rate was rounded to the nearest thousandth, resulting in a larger volume than 
the requested permit volume; 

• Transmissivity value of 70.99 ft2/day was obtained from the average transmissivity values 
calculated from the pumping well; and, 

• Storativity value of 5.33 x 10-4 was obtained from the average storativity values calculated 
from the observation wells. 

 
  The results of the model are summarized in Figures 16 through 21.  Table 6 provides a summary 

of the modeling results on observation wells with only LT Well No. 1 pumping. 
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Figure 16: LT Well No. 1 distance-drawdown estimations 

 

Table 6: Summary of the projected drawdown resulting from production at LT Well No. 1 

Map 
ID 

Latitude 

Longitude 

State Well 
Report  

Tracking 
Number 

Total 
Depth 

(ft.) 
Aquifer 

Distance 
from 

Pumping 
Well 

 (ft.) 

Drawdown 
After 1-
Week 

Pumping 
(ft.) 

Drawdown 
After 1-

year 
Pumping 

(ft.) 

Drawdown 
After 7-

years 
pumping 

(ft.) 

LT 
Well 
No. 1 

30.228 
-97.926861 

696109 1,000 Lower Trinity 0 18.78 23.07 25.18 

CH 
290 
Well 
No. 1 

30.229222 

-97.921444 
696101 920 Lower Trinity 990 0.30 3.81 5.91 

CHL 
Well 
No. 1 

30.228806 

-97.924056 
696105 950 Lower Trinity 1,815 1.21 5.27 7.38 
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Figure 17 provides a well profile with the static water levels measured prior to starting the aquifer 
test, maximum drawdown recorded during the aquifer test, and the estimated drawdown after 7 years of 
pumping.   

 
Figure 17: Well profile schematic of the LT Well No. 1 with theoretical drawdown estimate 

Figures 18 through 20 provide plan view maps of theoretical maximum drawdown after 1 week, 1 
year, and 7 years of continuous pumping.  Wells shown in Figured 18 through 20 were obtained from well 
records in the TWDB database.   
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Figure 18: Estimated drawdown after 1 week of pumping 

 
Figure 19: Estimated drawdown after 1 year of pumping 



 

 34 

          Wet Rock Groundwater Services, LLC          ◊          Groundwater Specialists 

 

 

W R 

 
Figure 20: Estimated drawdown after 7 years of pumping 

 

Based upon the drawdown calculated from the distance-drawdown projections, the drawdown after 
1 week of production at 5.023 gpm from LT Well No. 1 results in 18.78 feet of drawdown at the well.  The 
extent of the cone of depression within the Lower Trinity Aquifer is approximately 0.5 miles, where the 
drawdown equals 1 foot (Figure 18).  The drawdown after 1 year of production at 5.023 gpm from the 
pumping well results in 23.07 feet of drawdown at the well.  At a distance of 4 miles from the well, the 
drawdown equals approximately 1 feet within the Lower Trinity Aquifer (Figure 19).  The drawdown after 
7 years of production at 5.023 gpm from the pumping well results in 25.18 feet of drawdown at the well.  
At a distance of approximately 3.8 miles from the well, the drawdown equals approximately 1 feet within 
the Lower Trinity Aquifer (Figure 20).  Based upon the results of the aquifer testing and subsequent 
modeling, drawdown will likely be experienced in neighboring wells completed within the Lower Trinity 
Aquifer within a 4-mile radius; however, that drawdown is not expected to have any unreasonable impacts 
on the aquifer or surrounding wells, springs, or surface water due to the static water level and relatively low 
pumping volumes.   

 

Figure 21 provides a hydrogeologic cross-section of the project area showing the estimated water 
levels in neighboring wells along with the modeled water levels after 7 years of proposed pumping.  The 
static water levels in Well ID 58491RU were estimated; other water level data were sourced from field 
measurements or published records. 
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Figure 21: Geologic cross section with estimated 7-year water levels 
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VI. 2 Ledgestone Wells  

At the request of SWTCGCD staff, a groundwater model was designed to estimate the combined 
drawdown for the three proposed OP III ATX Ledgestone wells (CH290 Well No. 1, CHL Well No. 1, and 
LT Well No. 1) after pumping for 1 week (16.043 gpm; 161,713.44 gallons total), 1 year (16.043 gpm; 
8,432,200.8 gallons total), and 7 years (16.043 gpm; 59,025,405.6 gallons total).  The following values used 
for the drawdown calculations are summarized below: 

 
CH 290 Well No. 1 

• CH 290 Well No. 1 Production Rate: 5.35 gpm (2,811,960 gallons per year). Note – the 
production rate was rounded to the nearest thousandth, resulting in a larger volume than 
the requested permit volume; 

• Transmissivity value of 77.3 ft2/day was obtained from the average transmissivity values 
calculated from the pumping well; and, 

• Storativity value of 6.80 x 10-5 was obtained from the average storativity values calculated 
from the observation wells. 

 
CHL Well No. 1 

• CHL Well No. 1 Production Rate: 5.67 gpm (2,980,152 gallons per year). Note – the 
production rate was rounded to the nearest thousandth, resulting in a larger volume than 
the requested permit volume; 

• Transmissivity value of 74.85 ft2/day was obtained from the average transmissivity values 
calculated from the pumping well; and, 

• Storativity value of 9.14 x 10-5 was obtained from the average storativity values calculated 
from the observation wells. 

 
LT Well No. 1 

• LT Well No. 1 Production Rate: 5.023 gpm (2,640,089 gallons per year). Note – the 
production rate was rounded to the nearest thousandth, resulting in a larger volume than 
the requested permit volume; 

• Transmissivity value of 70.99 ft2/day was obtained from the average transmissivity values 
calculated from the pumping well; and, 

• Storativity value of 5.33 x 10-4 was obtained from the average storativity values calculated 
from the observation wells. 

 
The calculated drawdown from each well was combined using the principle of superposition to 

determine the overall impact from pumping.  The results of the model are summarized in Figures 22 through 
24.  Table 7 provides a summary of the modeling results from the combined OP III ATX pumping. 
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Table 7: Summary of the projected drawdown resulting from Combined OP III ATX Pumping 

Map 
ID 

Latitude 

Longitude 

State Well 
Report  

Tracking 
Number 

Total 
Depth 

(ft.) 
Aquifer 

Drawdown 
After 1-
Week 

Pumping 
(ft.) 

Drawdown 
After 1-

year 
Pumping 

(ft.) 

Drawdown 
After 7-

years 
pumping 

(ft.) 

CHL 
Well 
No. 1 

30.228806 

-97.924056 
696105 950 Lower Trinity 26.74 39.56 45.99 

CH 
290 
Well 
No. 1 

30.229222 

-97.921444 
696101 920 Lower Trinity 24.21 36.46 42.88 

LT 
Well 
No. 1 

30.228 
-97.926861 

696109 1,000 Lower Trinity 23.72 36.64 43.06 

 

Figures 22 through 24 provide plan view maps of theoretical maximum drawdown after 1 week, 1 
year, and 7 years of continuous pumping.  Wells shown in Figures 22 through 24 were obtained from well 
records in the TWDB database.   

 

 
Figure 22: Estimated drawdown after 1 week of pumping (OP III ATX Combined Pumping) 
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Figure 23: Estimated drawdown after 1 year of pumping (OP III ATX Combined Pumping) 

 
Figure 24: Estimated drawdown after 7 years of pumping (OP III ATX Combined Pumping) 

 



 

 39 

          Wet Rock Groundwater Services, LLC          ◊          Groundwater Specialists 

 

 

W R 

Based on distance-drawdown projections for combined OP III ATX pumping, the radial extent of 
the cone of depression corresponding to 5 feet of drawdown in the Lower Trinity Aquifer is estimated as 
follows: 

• After 1 week: the 5-foot drawdown contour remains near the OP III ATX property boundaries 
(Figure 22); 

• After 1 year: the 5-foot drawdown contour extends approximately 1.8 miles beyond the OP III ATX 
property boundaries (Figure 23); 

• After 7 years: the 5-foot drawdown contour extends approximately 5 miles beyond the OP III ATX 
property boundaries (Figure 24). 

 

Based on aquifer test results and subsequent groundwater modeling, measurable drawdown may 
occur in nearby wells completed in the Lower Trinity Aquifer within an approximate 5-mile radius; 
however, the magnitude of this drawdown is not expected to result in unreasonable impacts to the aquifer 
or to surrounding wells, springs, or surface water features, given the deep static water levels and relatively 
low pumping rates. 

 

Figure 25 provides a hydrogeologic cross-section of the project area showing the estimated water 
levels in neighboring wells along with the modeled water levels after 7 years of proposed combined 
pumping.  The static water levels in Well ID 58491RU were estimated; other water level data were sourced 
from field measurements or published records.  The cross-section area is discussed in Section IV.4. 
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Figure 25: Geologic cross section with estimated 7-year water levels (OP III ATX Combined Pumping) 
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VI. 3 Modeled Available Groundwater 

The Modeled Available Groundwater (MAG) volume of the Trinity Aquifer for Groundwater 
Management Area (GMA) 9, within SWTCGCD ranges from 8,542 to 8,485 acre-ft/yr, for the years 2030 
to 2060 (Table 8).  The requested annual permit volume for the LT Well No. 1 is 2,640,000 gallons per year 
(8.10 acre-ft/yr) which represents approximately 0.095% of the total MAG volume (Table 7).  The DFC for 
the Trinity Aquifer within GMA 9, adopted on 11/15/21 states an “increase in average drawdown of 
approximately 30 feet through 2060 [no more than 30 feet of average water level decline in 2016, as 
compared to 2008 water levels]”.  The requested permit volume is comparatively low (0.095% of the MAG) 
therefore, the proposed pumping should have little to no impact on the DFC.  

 
Table 8: Total Production and Desired Future Conditions 

Year 
MAG for Trinity 

Aquifer  
(Acre-ft/yr) 

Requested 
Permit Volume 

(Acre-ft/yr) 

Percentage 
of MAG 

2030 8,542 8.10 0.095 
2040 8,530 8.10 0.095 
2050 8,515 8.10 0.095 
2060 8,485 8.10 0.095 

Notes: MAG = Modeled Available Groundwater  
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Section VII: Conclusions 

This report details the results of a hydrogeologic study to meet the guidelines mandated by the 
Southwestern Travis County Groundwater Conservation District (SWTCGCD) for a regular production 
permit application.  OP III ATX Ledgestone I TH, LP is submitting a non-agricultural operating permit 
application to produce up to 2,640,000 gallons per year from a newly constructed Lower Trinity Aquifer 
well located in southwestern Travis County.  Water produced from the completed well will serve the sole 
purpose of irrigation within the property boundary.  The conclusions from this report are as follows: 

• Ledgestone Townhomes (LT) Well No. 1 is located within property acquired by OP III 
ATX Ledgestone I TH, LP and will be discharged into an onsite irrigation system.  The 
anticipated pumping rate for the well is 35 gallons per minute.  The pumping schedule for 
water to be produced from the well will be dependent upon irrigation demand and local 
precipitation; the majority of use will likely occur in the summer months; 
 

• An aquifer test work plan was designed and approved by SWTCGCD staff prior to starting 
the field work.  To meet the guidelines for the SWTCGCD Tier 2 report and to adequately 
assess the properties of the Lower Trinity Aquifer, an aquifer test was conducted by 
utilizing the newly completed LT Well No. 1 and two (2) nearby newly completed Lower 
Trinity Aquifer wells; 

• The aquifer test consisted of pumping the well for at least 24 hours followed by a recovery 
phase while continuously measuring water levels in the pumping and observation wells.  A 
total of 36,461.4 gallons were pumped during the aquifer testing.  During the pumping 
phase of the test, LT Well No. 1 was pumped at an average rate of 25.04 gpm; the initial 
rate was 32 gpm and the final measured pumping rate was 25 gpm with 61.11 feet of 
drawdown, resulting in a specific capacity of 0.41 gpm/ft.; 

• The average calculated transmissivity for LT Well No. 1 was 70.99 ft.2/day from the 
Cooper and Jacob and Theis methods.  Drawdown was observed in the two observation 
wells; therefore, the average calculated storativity value using both the Theis and Cooper 
and Jacob methods was 5.33 x 10-4.  The aquifer test data indicate that there were no major 
effects from nearby pumping of surrounding wells and no significant recharge or discharge 
boundaries experienced.   

• Water quality was analyzed during the testing.   In general, the water quality results indicate 
the water produced during the aquifer testing meets TCEQ standards, with the exception 
of elevated total dissolved solids and sulfate concentrations in LT Well No. 1. Field 
parameter data were collected during the aquifer test, including pH and specific 
conductance taken at various times during the pumping phase of the aquifer test.  The 
results indicate that the pH and specific conductance slightly changed throughout the 
pumping phase.  The specific conductance increased slightly throughout the test while the 
pH values fluctuated.  No negative impacts to water quality are anticipated with prolonged 
production from LT Well No. 1; and, 

• As required by the SWTCGCD, the effects of current and projected pumpage on water 
levels on surrounding wells for a one week, one year, and seven year period were estimated 
using the Theis equation.  Based on the results of the modeling, LT Well No. 1 continuously 
pumping at a rate of 5.023 gpm for 1 week, 1 year, and 7 years results in an estimated 18.78 
feet, 23.07 feet, and 25.18 feet, respectively.  Based upon the results of the aquifer testing 
and subsequent modeling, drawdown will likely be experienced in neighboring wells 
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completed within the Lower Trinity Aquifer within a 4-mile radius; however, that 
drawdown is not expected to have any unreasonable impacts on the aquifer or surrounding 
wells, springs, or surface water due to the static water level and relatively low pumping 
volumes; and, 

• Further evaluation of the combined proposed pumping from the three OP III ATX 
Ledgestone wells (combined rate of 16.043 gpm) results in approximately 42.88 to 45.99 
feet of drawdown within the subject wells after 7 years of continuous pumping.  
Measurable drawdown may occur in nearby wells completed in the Lower Trinity Aquifer 
within an approximate 5-mile radius from the property boundaries; however, it is not 
expected to have any unreasonable impacts on the aquifer or surrounding wells, springs, or 
surface water. 
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