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Texas Commission on Environmental Quality

Edwards Aquifer Application Cover Page

Our Review of Your Application

The Edwards Aquifer Program staff conducts an administrative and technical review of all
applications. The turnaround time for administrative review can be up to 30 days as outlined
in 30 TAC 213.4(e). Generally administrative completeness is determined during the intake
meeting or within a few days of receipt. The turnaround time for technical review of an
administratively complete Edwards Aquifer application is 90 days as outlined in 30 TAC
213.4(e). Please know that the review and approval time is directly impacted by the quality
and completeness of the initial application that is received. In order to conduct a timely
review, it is imperative that the information provided in an Edwards Aquifer application
include final plans, be accurate, complete, and in compliance with 30 TAC 213.

Administrative Review

1.

Edwards Aquifer applications must be deemed administratively complete before a technical review can
begin. To be considered administratively complete, the application must contain completed forms and
attachments, provide the requested information, and meet all the site plan requirements. The submitted
application and plan sheets should be final plans. Please submit one full-size set of plan sheets with the
original application, and half-size sets with the additional copies.

To ensure that all applicable documents are included in the application, the program has developed tools to
guide you and web pages to provide all forms, checklists, and guidance. Please visit the below website for
assistance: http://www.tceq.texas.gov/field/eapp.

This Edwards Aquifer Application Cover Page form (certified by the applicant or agent) must be included in
the application and brought to the administrative review meeting.

Administrative reviews are scheduled with program staff who will conduct the review. Applicants or their
authorized agent should call the appropriate regional office, according to the county in which the project is
located, to schedule a review. The average meeting time is one hour.

In the meeting, the application is examined for administrative completeness. Deficiencies will be noted by
staff and emailed or faxed to the applicant and authorized agent at the end of the meeting, or shortly after.
Administrative deficiencies will cause the application to be deemed incomplete and returned.

An appointment should be made to resubmit the application. The application is re-examined to ensure all
deficiencies are resolved. The application will only be deemed administratively complete when all
administrative deficiencies are addressed.

If an application is received by mail, courier service, or otherwise submitted without a review meeting, the
administrative review will be conducted within 30 days. The applicant and agent will be contacted with the
results of the administrative review. If the application is found to be administratively incomplete, it can be
retrieved from the regional office or returned by regular mail. If returned by mail, the regional office may
require arrangements for return shipping.

If the geologic assessment was completed before October 1, 2004 and the site contains “possibly sensitive”
features, the assessment must be updated in accordance with the Instructions to Geologists (TCEQ-0585
Instructions).

Technical Review

1.

When an application is deemed administratively complete, the technical review period begins. The regional
office will distribute copies of the application to the identified affected city, county, and groundwater
conservation district whose jurisdiction includes the subject site. These entities and the public have 30 days
to provide comments on the application to the regional office. All comments received are reviewed by TCEQ.

A site assessment is usually conducted as part of the technical review, to evaluate the geologic assessment
and observe existing site conditions. The site must be accessible to our staff. The site boundaries should be
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clearly marked, features identified in the geologic assessment should be flagged, roadways marked and the
alignment of the Sewage Collection System and manholes should be staked at the time the application is
submitted. If the site is not marked the application may be returned.

3. We evaluate the application for technical completeness and contact the applicant and agent via Notice of
Deficiency (NOD) to request additional information and identify technical deficiencies. There are two
deficiency response periods available to the applicant. There are 14 days to resolve deficiencies noted in the
first NOD. If a second NOD is issued, there is an additional 14 days to resolve deficiencies. If the response to
the second notice is not received, is incomplete or inadequate, or provides new information that is
incomplete or inadequate, the application must be withdrawn or will be denied. Please note that because the
technical review is underway, whether the application is withdrawn or denied the application fee will be
forfeited.

4. The program has 90 calendar days to complete the technical review of the application. If the application is
technically adequate, such that it complies with the Edwards Aquifer rules, and is protective of the Edwards
Aquifer during and after construction, an approval letter will be issued. Construction or other regulated
activity may not begin until an approval is issued.

Mid-Review Modifications
It is important to have final site plans prior to beginning the permitting process with TCEQ to avoid delays.

Occasionally, circumstances arise where you may have significant design and/or site plan changes after your
Edwards Aquifer application has been deemed administratively complete by TCEQ. This is considered a “Mid-
Review Modification”. Mid-Review Modifications may require redistribution of an application that includes the
proposed modifications for public comment.

If you are proposing a Mid-Review Modification, two options are available:

e Ifthe technical review has begun your application can be denied/withdrawn, your fees will be forfeited,
and the plan will have to be resubmitted.

o TCEQ can continue the technical review of the application as it was submitted, and a modification
application can be submitted at a later time.

If the application is denied/withdrawn, the resubmitted application will be subject to the administrative and
technical review processes and will be treated as a new application. The application will be redistributed to the
affected jurisdictions.

Please contact the regional office if you have questions. If your project is located in Williamson, Travis, or Hays
County, contact TCEQ’s Austin Regional Office at 512-339-2929. If your project is in Comal, Bexar, Medina,
Uvalde, or Kinney County, contact TCEQ’s San Antonio Regional Office at 210-490-3096

Please fill out all required fields below and submit with your application.

1. Regulated Entity Name:

Santa Rita Ranch Phase 7C SECTION 1 & 2 2. Regulated Entity No.:

3. Customer Name: Santa Rita KC, LLC. 4. Customer No0.:604360008
o5 Proj(?ct Type: New Modification Extension | Exception
(Please circle/check one
A N\
6. Plan Type: WPAP )CZI( SCS [huysT | AST | ExXP | ExXT | Technical Optional Enhanced
(Please circle/check one) L Clarification | Measures
~.Land Use: g . . o . . .
(Please circle/check one Residential on-residential 8. Site (acres): 31.96
9. Application Fee: |$7,285.00 [10.Permanent BMP(s): Batch Detention
11. SCS (Linear Ft.): | 6,570 12. AST/UST (No. Tanks): |N/A
13. County: Williamson |14. Watershed: Middle Fork San Gabriel River
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Application Distribution

Instructions: Use the table below to determine the number of applications required. One original and one copy
of the application, plus additional copies (as needed) for each affected incorporated city, county, and
groundwater conservation district are required. Linear projects or large projects, which cross into multiple
jurisdictions, can require additional copies. Refer to the “Texas Groundwater Conservation Districts within the
EAPP Boundaries” map found at:

http://www.tceq.texas.gov/assets/public/compliance/field ops/eapp/EAPP%20GWCD%20map.pdf

For more detailed boundaries, please contact the conservation district directly.

Austin Region
County: Hays Travis Williamson
Original (1 req.) . _ _X_
Region (1 req.) _ - _X_
County(ies) _ _ X
__Edwards Aquifer
Authority
Groundwater Conservation . .
District(s) __Barton Springs/ __Barton Springs/ NA
Edwards Aquifer Edwards Aquifer
___Hays Trinity
__ Plum Creek
Austin ___Austin
usti
_Buda __Austin __ Cedar Park
_D N __Bee Cave __Florence
__Dripping Springs Pflu 1
__Priugerville G t
City(ies) Jurisdiction __Kyle . —r_weorgetown
__Rollingwood Jerrell
___Mountain City Round Rock _Lean der
___San Marcos T . .
i __Sunset Valley _x_Liberty Hill
_xlmgerle}ll __ West Lake Hills __Pflugerville
—vvooderee __Round Rock
San Antonio Region
County: Bexar Comal Kinney Medina Uvalde
Original (1 req.) . _ _ _ _
Region (1 req.) o . - _ _
County(ies) . _ _ _ _
Groundwater .
Conservation — ]jhﬁlv’:}?(l;(rilstﬁ quifer ___Edwards Aquifer Kinney __EAA __EAA
District(s) _Trinity-Gien Rose Authority — __Medina __Uvalde
__ Castle Hills
__Fair Oaks Ranch __ Bulverde
o __Helotes __Fair Oaks Ranch _ San
City(ies) . . . NA A ioETJ | NA
Jurisdiction  |__Hill Country Village |__Garden Ridge ntonio
__Hollywood Park _IS\Iehwrl?[raunfels (SAWS)
__San Antonio (SAWS) |— chertz
_Shavano Park
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I certify that to the best of my knowledge, that the application is complete and accurate. This
application is hereby submitted to TCEQ for administrative review and technical review.

Santa Rita KC, LLC / Carlson, Brigance, & Doering, Inc.

Prinf Name of Customer/Authorized Agent

DGt

3-15-2024

Signature of Customer/Authorized Agent

Date

**FOR TCEQ INTERNAL USE ONLY**

Date(s)Reviewed:

Date Administratively Complete:

Received From:

Correct Number of Copies:

Received By: Distribution Date:
EAPP File Number: Complex:

Admin. Review(s) (No.): No. AR Rounds:
Delinquent Fees (Y/N): Review Time Spent:

Lat./Long. Verified:

SOS Customer Verification:

Agent Authorization
Complete/Notarized (Y/N):

Core Data Form Complete (Y/N):

Core Data Form Incomplete Nos.:

Payable to TCEQ (Y/N):
Fee

Check: | Signed (Y/N):

Less than 9o days old (Y/N):

TCEQ-20705 (Rev. 02-17-17)
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General Information Form

Texas Commission on Environmental Quality

For Regulated Activities on the Edwards Aquifer Recharge and Transition Zones and Relating to
30 TAC §213.4(b) & §213.5(b)(2)(A), (B) Effective June 1, 1999

To ensure that the application is administratively complete, confirm that all fields in the form
are complete, verify that all requested information is provided, consistently reference the
same site and contact person in all forms in the application, and ensure forms are signed by
the appropriate party.

Note: Including all the information requested in the form and attachments contributes to
more streamlined technical reviews.
Signature

To the best of my knowledge, the responses to this form accurately reflect all information
requested concerning the proposed regulated activities and methods to protect the Edwards
Aquifer. This General Information Form is hereby submitted for TCEQ review. The application
was prepared by:

Print Name of Customer/Agent: Steven P. Cates, P.E.

Date: 3/15/2024

Signature of Customer/Agent:

O

Project Information
1. Regulated Entity Name: Santa Rita Ranch Phase 7C Section 1 & 2

2. County: Williamson

3. Stream Basin: Middle Fork San Gabriel River

4. Groundwater Conservation District (If applicable): N/A
5. Edwards Aquifer Zone:

X] Recharge Zone
|:| Transition Zone

6. Plan Type:

X] wpAP [ ]AST
<] scs []usT
|:| Modification |:| Exception Request
1of4
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7. Customer (Applicant):

Contact Person: James Edward Horne
Entity: Santa Rita KC, LLC
Mailing Address: 1700 Cross Creek Lane, Suite 100

City, State: Liberty Hill, TX Zip: 78642
Telephone: 512-502-2050 FAX:

Email Address: ed@srraustin.com

8. Agent/Representative (If any):

Contact Person: Steven P. Cates, P.E.

Entity: Carlson, Brigance & Doering, Inc.

Mailing Address: 501 W. William Cannon Blvd.

City, State: Austin, Texas Zip: 78749
Telephone: 512-280-5160 FAX:512-280-5165
Email Address: steve@cbdeng.com

9. Project Location:

|:| The project site is located inside the city limits of .

@ The project site is located outside the city limits but inside the ETJ (extra-territorial
jurisdiction) of the City of Liberty Hill.

|:| The project site is not located within any city’s limits or ETJ.

10. @ The location of the project site is described below. The description provides sufficient
detail and clarity so that the TCEQ’s Regional staff can easily locate the project and site
boundaries for a field investigation.

North of Highway 29, just east of Ronald Reagan Blvd.

11. |E Attachment A — Road Map. A road map showing directions to and the location of the
project site is attached. The project location and site boundaries are clearly shown on
the map.

12. & Attachment B - USGS / Edwards Recharge Zone Map. A copy of the official 7 % minute
USGS Quadrangle Map (Scale: 1" = 2000') of the Edwards Recharge Zone is attached.
The map(s) clearly show:

|E Project site boundaries.

|E USGS Quadrangle Name(s).

|E Boundaries of the Recharge Zone (and Transition Zone, if applicable).

|:| Drainage path from the project site to the boundary of the Recharge Zone.

13. & The TCEQ must be able to inspect the project site or the application will be returned.
Sufficient survey staking is provided on the project to allow TCEQ regional staff to locate
the boundaries and alignment of the regulated activities and the geologic or manmade
features noted in the Geologic Assessment.

@ Survey staking will be completed by this date: 3/20/2024

2of 4
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14. & Attachment C — Project Description. Attached at the end of this form is a detailed
narrative description of the proposed project. The project description is consistent
throughout the application and contains, at a minimum, the following details:

X] Area of the site

X] Offsite areas

X Impervious cover

|E Permanent BMP(s)

|E Proposed site use

[X] site history

X Previous development
|:| Area(s) to be demolished

15. Existing project site conditions are noted below:

|:| Existing commercial site

[ ] Existing industrial site

[ ] Existing residential site

[ ] Existing paved and/or unpaved roads
@ Undeveloped (Cleared)

D Undeveloped (Undisturbed/Uncleared)

|:| Other:
Prohibited Activities

16. |E | am aware that the following activities are prohibited on the Recharge Zone and are not
proposed for this project:

(1) Waste disposal wells regulated under 30 TAC Chapter 331 of this title (relating to
Underground Injection Control);

(2) New feedlot/concentrated animal feeding operations, as defined in 30 TAC §213.3;
(3) Land disposal of Class | wastes, as defined in 30 TAC §335.1;
(4) The use of sewage holding tanks as parts of organized collection systems; and

(5) New municipal solid waste landfill facilities required to meet and comply with Type |
standards which are defined in §330.41(b), (c), and (d) of this title (relating to Types
of Municipal Solid Waste Facilities).

(6) New municipal and industrial wastewater discharges into or adjacent to water in the
state that would create additional pollutant loading.

17. @ | am aware that the following activities are prohibited on the Transition Zone and are
not proposed for this project:

(1) Waste disposal wells regulated under 30 TAC Chapter 331 (relating to Underground
Injection Control);

(2) Land disposal of Class | wastes, as defined in 30 TAC §335.1; and

3 of 4
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(3) New municipal solid waste landfill facilities required to meet and comply with Type |
standards which are defined in §330.41 (b), (c), and (d) of this title.

Administrative Information
18. The fee for the plan(s) is based on:

& For a Water Pollution Abatement Plan or Modification, the total acreage of the site
where regulated activities will occur.

& For an Organized Sewage Collection System Plan or Modification, the total linear
footage of all collection system lines.

|:| For a UST Facility Plan or Modification or an AST Facility Plan or Modification, the total
number of tanks or piping systems.

|:| A request for an exception to any substantive portion of the regulations related to the
protection of water quality.

|:| A request for an extension to a previously approved plan.

19. |E Application fees are due and payable at the time the application is filed. If the correct
fee is not submitted, the TCEQ is not required to consider the application until the
correct fee is submitted. Both the fee and the Edwards Aquifer Fee Form have been
sent to the Commission's:

[ ] TCEQ cashier

|E Austin Regional Office (for projects in Hays, Travis, and Williamson Counties)

|:| San Antonio Regional Office (for projects in Bexar, Comal, Kinney, Medina, and
Uvalde Counties)

20. |E Submit one (1) original and one (1) copy of the application, plus additional copies as
needed for each affected incorporated city, groundwater conservation district, and
county in which the project will be located. The TCEQ will distribute the additional
copies to these jurisdictions. The copies must be submitted to the appropriate regional
office.

21. @ No person shall commence any regulated activity until the Edwards Aquifer Protection
Plan(s) for the activity has been filed with and approved by the Executive Director.

4 of 4
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General Information Form
ATTACHMENT A

TCEQ WPAP & SCS APPLICATION

Santa Rita Ranch Phase 7C Section 1 & 2

Williamson County, Texas

ROAD MAP
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General Information Form
ATTACHMENT B

TCEQ WPAP & SCS APPLICATION

Santa Rita Ranch Phase 7C Section 1 & 2

Williamson County, Texas

USGS / EDWARDS AUQUIFER RECHARGE ZONE MAP
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Geologic Assessment

TexasCommissioron EnvironmentalQuality

ForRegulatedActivitieson TheEdwardsAquiferRecharge/transitiorZonesand Relatingto 30
TAC8213.5(b)(3)EffectiveJunel, 1999

Toensurethat the applicationis administratively complete,confirmthat all fieldsin the form
are complete,verify that all requestedinformation is provided,consistentlyreferencethe
samesite and contact personin all formsin the application,and ensureforms are signedby
the appropriate party.

Note: Includng all the information requestedin the form and attachmentscontributesto
more streamlinedtechnicalreviews.
Signature

Tothe bestof my knowledge the responsego this form accuratelyreflect all information
requestedconcerninghe proposedregulatedactivitiesand methodsto protect the Edwards
Aquifer. Msignaturecertifiesthat | am qualifiedasa geologistasdefinedby 30 TACChapter
213.

PrintNameof GeologistJameKillian Telephone5123282430
Date:19 December2019 Fax:51232814804

RepresentingHorizonEnvironmentaServicesinc.and TBPG-irmRegistratiorNo. 50488
(Nameof Companyand TBPGr TBPEegistrationnumber)

Signatureof Geologist:

RegulatedEntity Name:SantaRitaNorth, C7Ranchand Middlebrook;WilliamsonCounty,
Texas

Project Information

1. Date(s)GeologicAssessmentvasperformed:26 June2014:2,70,14,16,17,21,23,24,
28 81July2014;48,11,12,and15 August2014

2. Typeof Project:

[ JWPAP [ JAST
X]scs [ JUST
3. Locationof Project:

X] Recharg&one
[ ] TransitionZone

1of3
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PX] ContributingZonewithin the TransitionZone

4. [X] AttachmentA GeologicAssessmenTable CompletedGeologicAssessmeriTable
(FormTCEQ@585iTable)is attached.

5. [X] Soilcoveron the projectsiteis summarizedn the table belowandusesthe SCS
HydrologicSoilGroups*(UrbanHydrologyfor SmallWatersheds;TechnicaReleaséNo.
55, AppendixA, SoilConservatiorService 1986). If there ismore than one soiltype on
the projectsite, showeachsoiltype on the site Geologidviap or a separatesoilsmap.

Table 1 - Soil Units, Infiltration SoilName | Group* | Thickness(feet
Characteristics and Thickness CfB r
Crawfordclay,
SoilName | Group* | Thickness(feet 1 B%slopes D 1e
BKE Brackett DnB Denton
gravellyclay silty clay,1 B%
loam,342% slopes D 18
slopes C 1a
BkG r * SoilGroupDefinitions(Abbreviated)
BrackettRock A. Soilshavinga highinfiltration
outcropReal rate whenthoroughlywetted.
complex8r B. Soilshavinga moderate
30%slopes C 1e infiltration rate whenthoroughly
CfA Crawford we't ted. . o
o C. Soilshavinga slowinfiltration
clay,0 4%
rate whenthoroughlywetted.
slopes D 1e ) :
D. Soilshavinga veryslow

infiltration rate whenthoroughly
wetted.

6. [X] AttachmentB— StratigraphicColumn A stratigraphiccolumnshowingformations,
members andthicknessess attached.Theoutcroppingunit, if present,shouldbe at the
top of the stratigraphiccolumn. Otherwise the uppermostunit shouldbe at the top of
the stratigraphiccolumn.

7. [X] Attachment C- Site Geology A narrativedescriptionof the site specificgeology
includinganyfeaturesidentified in the GeologicAssessmentable,a discussiorof the
potential for fluid movementto the EdwardsAquifer,stratigraphy,structure(s),and
karstcharacteristicss attached.

8. [X] AttachmentD - Site GeologicdMap(s) TheSiteGeologidlap mustbe the samescaleas
the applicant'sSitePlan. Theminimumscaleis 1”: 400'

Applicant'sSitePlanScalel" =400

20f 3
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SiteGeologidVap Scalel" =400
SiteSoilsMap Scalg(if morethan 1 soiltype): 1" = 2300

9. Method of collectingpositionaldata:

<] GlobalPositioningSystem(GPS)echnology.
[ ] Othermethod(s).Pleasedescribemethod of datacollection:

10.[X] Theprojectsite and boundariesare clearlyshownandlabeledon the SiteGeologidVap.
11.[X] Surfacegeologicunits are shownandlabeledon the SiteGeologidVap.

12.[X] Geologimr manmadefeatureswere discoveredn the projectsite duringthe field
investigation. Theyare shownandlabeledon the SiteGeologidViap andare described
in the attachedGeologicAssessmentable.

[ ] Geologicmr manmadefeatureswere not discoveredn the projectsite duringthe field
investigation.

13.[X] TheRecharg&oneboundaryis shownandlabeled,if appropriate.

14. Allknownwells (test holes,water, oil, unplugged cappedand/or abandonedgtc.): If
applicablethe information mustagreewith Item No. 20 of the WPAPApplicationSection.

X] Thereare 14 (#) wellspresenton the projectsite andthe locationsare shownand
labeled. (Checlall of the followingthat apply.)
[ ] Thewellsare not in useandhavebeenproperlyabandoned.
X] Thewellsare not in useandwill be properlyabandoned.
<] Thewellsarein useand complywith 16 TACChapter76.
X] Thereare no wellsor test holesof anykind knownto existon the projectsite.

Administrative Information

15.[X] Submitone (1) originaland one (1) copyof the application plusadditionalcopiesas
neededfor eachaffectedincorporatedcity, groundwaterconservatiordistrict, and
countyin whichthe projectwill be located. TheTCEQuill distribute the additional
copiesto thesejurisdictions. Thecopiesmustbe submittedto the appropriateregional
office.
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TABLE 1 - SURFACE SOILS &21 7

Soil Units, Infiltration
Characteristics & Thickness

Soil Name Group* | Thickness
(feet)
DnC - Denton silty clay, D 1-3
3-5% slopes
DoC - Doss silty clay, C 2-4
moist, 1-5% slopes
EaD - Eckrant cobbly D 0-1
clay, 1-8% slopes
EeB - Eckrant extremely D 1-15
stony clay, 0-3% slopes
ErE - Eckrant-Rock D 0-15
outcrop complex, rolling
ErG - Eckrant-Rock D 0-15
outcrop complex, hilly
FaA - Fairlie clay, 0-1% D 1-2
slopes
FaB - Fairlie clay, 1-2% D 1-2
slopes
GeB - Georgetown clay D 2-3
loam, 0-2% slopes
GsB - Georgetown stony D 1-3
clay loam, 1-3% slopes
SuB - Sunev silty clay B 3-5

loam, 1-3% slopes

* Soil Group Definitions
(Abbreviated)

A. Soils having a high infiltration rate
when thoroughly wetted.

B. Soils having a moderate infiltration
rate when thoroughly wetted.

C. Soils having a slow infiltration rate
when thoroughly wetted.

D. Soils having a very slow infiltration
rate when thoroughly wetted.




TCEQ GEOLOGIC ASSESSMENT
ADDITIONAL COMMENTS

1.0 INTRODUCTION AND METHODOLOGY

This report and the planned abatement measures are intended to fulfill Texas
Commission on Environmental Quality (TCEQ) reporting requirements (TCEQ, 1999). This geologic
assessment includes a review of the site for potential aquifer recharge and documentation of general
geologic characteristics for the subject site. Horizon conducted the necessary field and literature
studies according to TCEQ Instructions to Geologists for completing Geologic Assessments within
the Edwards Aquifer Recharge Zone (TCEQ, 2004).

Horizon walked transects spaced less than 50 feet apart and mapped the location of
features using a subfoot accurate Trimble GeoHX handheld GPS and post-processed data utilizing
aerial photographs, topographic maps, and GPS Pathfinder Office software. Horizon also searched
the area around any potential recharge features that were encountered to look for any additional
features.

The Geologic Assessment Table in Appendix C provides a description of any features
that meet the TCEQ definition of potential recharge features (TCEQ, 2004). Features that do not
meet the TCEQ definition, which include surface weathering, karren, or animal burrows, were
evaluated in the field and omitted from this report. While walking transects, Horizon removed loose
rocks and soil (by hand), when necessary, to preliminarily assess each feature’s subsurface extent.
However, labor-intensive excavation was not conducted.

The results of this survey do not preclude the possibility of finding subsurface voids or
abandoned test or water wells during the clearing or construction phases of the proposed project. If
a subsurface void is encountered during any phase of the project, construction should be halted until
the TCEQ (or appropriate agency) is contacted and a geologist can investigate the feature.

20 ENVIRONMENTAL SETTING
2.1 LAND USE

The subject site consists of approximately 2976 acres of mostly undeveloped rangeland,
farmland, and woodland that are currently used to raise beef cattle and/or for row crop production in
West-Central Williamson County, Texas. The site is divided into 3 separate tracts identified as Santa
Rita North (x1472 acres), C7 Ranch (x1100 acres), and Middlebrook (404 acres). Access to the
site is along Ronald Reagan Boulevard, and/or State Highway 29 (Appendix A, Figure 1). One
newly developing residential subdivision is present to the west of Ronald Reagan Boulevard
within the Middlebrook tract. A second residential development is under construction along the
east side of Ronald Reagan Boulevard at Elizabeth Park Road, within a portion of Santa Rita
North. No residential developments are currently under construction within C7 Ranch.
Surrounding land use is predominantly undeveloped rangeland, farmland, and/or rural residential.
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2.2 TOPOGRAPHY AND SURFACE WATER

The subject site is situated on gently to steeply sloping terrain within the North and
Middle Forks of the San Gabriel River watershed (Appendix A, Figures 2 and 3). Surface elevations
on the subject site vary from a minimum of approximately 840 feet above mean sea level (amsl)
along Sowes Branch at the northern site boundary of Santa Rita North to a maximum of
approximately 1070 feet amsl| at the west side of Middlebrook. Drainage on most of the site occurs
primarily by overland sheet flow, in multiple directions based on location, near several unnamed
tributaries of the North and Middle Forks of the San Gabriel River.

2.3 EDWARDS AQUIFER ZONE

As shown in Appendix A, Figure 2, most of the subject site (approximately 2392 acres) is
found within the Edwards Aquifer Recharge Zone, as mapped by TCEQ Recharge Zone Boundary
Maps. However, approximately 584 acres of Santa Rita North is located outside of the recharge
zone and is mapped within the Edwards Aquifer Contributing Zone (TCEQ, 2014).

2.4 SURFACE SOILS

Mapping by the Natural Resources Conservation Service (NRCS, 2014) shows
approximately 16 soil mapping units within the subject site (Appendix A, Figure 4) associated with
the soil series described below.

Brackett gravelly clay loam, 3 to 12% slopes (BKE) occurs within Santa Rita North. This
soil has a moderately alkaline, pale brown, clay loam surface layer about 5 inches thick with about
15% cover of limestone fragments that range from 4 to 12 inches in diameter. The subsoil, to 16
inches, is moderately alkaline, pale yellow clay loam with about 5% weakly cemented fine limestone
fragments. The underlying layer is very pale brown, interbedded, calcareous loam and limestone.
This soil is well-drained, permeability is moderately slow, and available water capacity is very low.
Runoff is rapid.

Brackett-Rock outcrop Real complex, 8 to 30% slopes (BKG) occurs within Santa Rita
North and consists of hilly to steep Brackett soils and Rock outcrop on uplands. This complex is
made up of about 50% Brackett soils, about 25% Rock outcrop, and 25% other soils. Typically, the
Brackett soils have a moderately alkaline, grayish-brown, gravelly, silty clay loam surface layer about
4 inches thick. About 60 to 80% of the surface is covered with limestone pebbles, cobbles, stones,
and a few boulders. The subsoil, which extends to a depth of about 12 inches, is moderately
alkaline, light brownish-gray, gravelly, silty clay loam. The underlying material is interbedded
limestone and marl. The Brackett soils are well-drained. Runoff is rapid, and available water capacity
is very low. Erosion is a moderate to severe hazard. Rock outcrop consists of narrow horizontal
bands and random areas of marl outcrop. Loose cobbles, stones, and boulders are common on the
surface.
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Crawford clay, 0 to 1% slopes (CfA) occurs along the southwest side of Middlebrook.
Typically, the surface layer is neutral, dark grayish-brown clay about 6 inches thick. The layer below
that, to 32 inches, is neutral, dark brown clay. The substratum is fractured, whitish limestone. This
soil is well-drained, and permeability is very slow. This soil swells when wet and shrinks when dry.
Water enters the soil rapidly when the soil is dry and very slowly when the soil is moist. The
available water capacity is low, and runoff is slow.

Crawford clay, 1 to 3% slopes (CfB): This gently sloping soil is on footslopes and at the
heads of drainageways on uplands at Santa Rita North and C7 Ranch. Typically, the uppermost
layer is neutral clay about 27 inches thick. It is brown in the upper 6 inches and dark reddish-brown
below that. The underlying material is whitish, fractured, hard limestone. This soil is well-drained,
and the available water capacity is low. When the soil is dry and cracked, permeability is rapid; but,
when the soil is wet and the cracks are closed, permeability is very slow. Runoff is medium.

Denton silty clay, 1 to 3% slopes (DnB): This soil occurs near Sowes Branch within
Santa Rita North. Typically, the upper layer is dark brown, silty clay about 33 inches thick. The layer
below that, to 36 inches, is very pale brown, silty clay loam. The underlying material is fractured
limestone and limy material. The soil is calcareous and moderately alkaline throughout. It is well-
drained and slowly permeable soil. Runoff is medium, and the available water capacity is medium.
This soil cracks when dry, and erosion is a slight hazard.

Denton silty clay, 3 to 5% slopes (DnC) occurs on either side of Sowes Branch within
Santa Rita North. Typically, the upper layer is dark brown, silty clay about 18 inches thick. The
subsoil, to a depth of about 25 inches, is light brown, silty clay. The layer below that, to 32 inches, is
pale brown, silty clay loam. The underlying material is limestone interbedded with weathered
limestone and limy material. The soil is calcareous and moderately alkaline. This soil is well-drained,
and runoff is medium. Permeability is slow. When dry, the soil cracks and water enters the soil
rapidly; but, when the soil is wet, water enters it slowly. The available water capacity is medium, and
erosion is a moderate hazard.

Doss silty clay, 1 to 5% (DoC). This gently sloping soil occurs on uplands within the
northwest corner of Santa Rita North. Typically, this soil has a dark grayish-brown, silty clay surface
layer about 9 inches thick. The subsoil, to 19 inches, is brown, silty clay loam. The underlying
material is weakly cemented limy earth interbedded with fragments of limestone. This soil is
calcareous and moderately alkaline. This soil is well-drained and has a low available water capacity.
Permeability is moderately slow, and runoff is medium. Erosion is a moderate hazard.

Eckrant cobbly clay, 1 to 8% slopes (EaD) occurs within Santa Rita North. This soil has a
surface layer about 13 inches thick. The upper part is dark grayish-brown, cobbly clay and the lower
part is dark brown, cobbly clay. The underlying material is coarsely fractured, indurated limestone.
This soil is calcareous and moderately alkaline. The surface has about 50% cover of limestone
fragments that are mostly 4 to 8 inches across. This soil is well-drained, permeability is moderately
slow, and runoff is rapid. The available water capacity is very low.
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Eckrant extremely stony clay, 0 to 3% slopes (EeB) occurs within Middlebrook and Santa
Rita North. Typically, this soil has an extremely stony, very dark gray, clay surface layer about 11
inches thick. The underlying material is indurated limestone. About 25% of the surface is covered
with fragments of limestone; most are about 6 inches across, but range from 3 inches to 3 feet
across and are as much as 10 inches thick. The soil is calcareous, moderately alkaline, and well-
drained. Permeability is moderately slow, and surface runoff is rapid. The fragments of limestone on
the surface help to prevent erosion. The available water capacity is very low because of the
shallowness of the soil and stones in the soil.

Eckrant-Rock outcrop complex, rolling (ErE) occurs within Santa Rita North and consists
of Eckrant soils and Rock outcrop located along hills, ridges, and on sides of drainageways on
uplands. This complex is made up of about 70% Eckrant soils, 15% Rock outcrop, and 15% other
soils. Typically, the surface layer of Eckrant soils is calcareous, moderately alkaline, dark grayish-
brown, extremely stony clay about 8 inches thick. The underlying material is fractured, indurated
limestone. Fragments of limestone from 6 inches to 2 feet across cover about 35% of the surface.
Rock outcrop consists of exposed limestone bedrock in narrow bands within areas of Eckrant soils.
Loose cobbles and stones on the surface are common. Permeability is moderately slow, and surface
runoff is rapid. The available water capacity is very low.

Eckrant-Rock outcrop complex, hilly (ErG) occurs within the northeast corner of Santa
Rita North, consisting of Eckrant soils and Rock outcrop, mostly along major streams where erosion
has formed sharp hills, ridges, and ravines. This complex is made up of about 41% Eckrant soils,
38% Rock outcrop, and 21% other soils. Typically, the Eckrant soils have a calcareous, moderately
alkaline, extremely stony, dark grayish-brown, silty clay loam surface layer about 11 inches thick.
The underlying material is indurated limestone. About 55% of the soil surface is covered with
fragments of limestone that are 1 to 6 feet across. Rock outcrop consists of exposed limestone
bedrock below the crests of hills and ridges. Loose cobbles and stones on the surface are common.
The other soil included in this complex is Doss. The soils are well-drained, permeability is
moderately slow, and surface runoff is rapid. The available water capacity is low.

Fairlie clay, 0 to 1% slopes (FaA) and 1 to 2% slopes (FaB): This nearly level soil is on
broad plateaus, slightly depressed areas near the heads of drains, and in shallow valleys on uplands
throughout the site. Typically, this soil has a dark gray, clay upper layer about 36 inches thick. The
layer below that, which extends to about 46 inches, is gray clay. The underlying material to a depth
of 55 inches is weakly cemented limestone interbedded with limy material. This soil is calcareous
and moderately alkaline. This soil is moderately well drained. When dry, it has wide cracks, and
water enters it rapidly. However, when this soil is wet and the cracks are sealed, water enters it very
slowly. Surface runoff is slow when this soil is dry and cracked. The available water capacity is high,
and erosion is a slight hazard.

Georgetown clay loam, 0 to 2% slopes (GeB): This nearly level to gently sloping soil is
on uplands along the southeast part of C7 Ranch. Typically, the surface layer is slightly acidic,
brown, clay loam about 7 inches thick. The subsoil extends to about 35 inches; it is neutral to slightly
acidic, reddish-brown clay in the upper part, and cobbly clay in the lower part. The underlying
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material is indurated limestone that has limy earth imbedded in the crevices. This soil is well-drained.
Permealbility is slow, and surface runoff is medium. The available water capacity is low.

Georgetown stony clay loam, 1 to 3% slopes (GsB). This gently sloping soil occurs within
upland areas of Santa Rita North and C7 Ranch. Typically, this soil has a slightly acidic, brown,
stony clay loam surface layer about 7 inches thick and few stones on or near the surface. The
subsoil, which extends down to a depth of about 35 inches, is neutral, reddish-brown clay in the
upper part and slightly acidic, reddish-brown, cobbly clay in the lower part. The underlying material is
indurated, fractured limestone that has clay loam in crevices and fractures. This soil is well-drained.
Permeability is slow, and surface runoff is medium. The available water capacity is low. Reaction is
neutral to slightly acidic. The erosion hazard ranges to slight.

Sunev silty clay loam, 1 to 3% slopes (SuB) occurs along the stream terraces of Sowes
Branch at Santa Rita North. The upper layer is dark grayish-brown, silty clay loam about 18 inches
thick. The subsoll, to 52 inches, is light yellowish-brown silty clay loam. The underlying layer, which
extends to 60 inches, is reddish-yellow silty clay loam and has many soft masses and concretions of
calcium carbonate. This soil is calcareous and moderately alkaline throughout. This soil is well-
drained, permeability is moderate, and surface runoff is medium. The available water capacity is
moderate, and erosion is a slight hazard (NRCS, 2014).

25 GEOLOGY

A review of existing literature shows most of the subject site is underlain by the
undifferentiated Edwards Limestone Formation (Ked) (UT-BEG, 2014) with an estimated maximum
thickness of about 85 feet at higher elevations located along the east sides of Santa Rita North and
C7 Ranch. The Edwards Formation consists mostly of gray to light brownish-gray, thin to medium-
bedded, dense dolomite, dolomitic limestone, and limestone.

The Comanche Peak Limestone Formation (Kc) underlies the Edwards and crops out on
the steep, north-facing slopes located above Sowes Branch within Santa Rita North. It is
approximately 50 feet thick and consists of white, soft, nodular limestone interbedded with marl and
calcareous clay.

Underlying the Comanche Peak Limestone is the Walnut Formation (Kw), which crops
out along the moderate to gently sloping areas located near Sowes Branch within Santa Rita North.
The uppermost 50 ft of the Walnut is named the Keys Valley Marl Member (Kwkv) and consists of
cream-colored, fossiliferous marl with some thin interbeds of soft limestone. The Keys Valley Marl is
underlain by the Cedar Park Limestone (Kwcp) and Bee Creek Marl (Kwbc) members of the Walnut
Formation.

The Upper Member of the Glen Rose Limestone (Kgru) crops out in the northwest corner

of Santa Rita North with an estimated thickness of up to 220 feet. It consists of alternating resistant
and recessive beds of light gray to yellowish-gray limestone, dolomite, and marl.
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An overlying mantle of recent (Quaternary-age) terrace deposits (QTa) occurs
throughout most of the Middlebrook tract and at the West-Central part of C7 Ranch with an
estimated thickness of less than 10 feet. These deposits consist of clay, silt, sand, and gravel. In
addition, thin deposits (less than 10 feet) of terraces along streams (Qt) occur within an unnamed
tributary at the South-Central portion of C7 Ranch. Terraces along streams are predominately
gravel, sand, silt, and clay. Thickness varies depending on distance from the floodplain source.

The subject site is located several miles west of the Balcones Fault Zone. However,
available geologic reports indicate the immediate area has been affected by geologically inactive,
normal faulting. A normal fault is an inclined fault in which the hanging wall appears to have slipped
downward relative to the footwall. The nearest mapped fault is located through a portion of Santa
Rita North within the Contributing Zone, trending from southwest to northeast at N25-30°E (UT-BEG,
1995 and 2014). In general, the rock strata beneath the site dip to the east-southeast at
approximately 35 to 45 feet per mile.

Table 2 depicts the stratigraphic relationship and approximate thicknesses of the
uppermost geologic unit found at the subject site.

TCEQ-0585 (Rev. 10-01-10) 10 C7_Santa Rita_Middlebrook GA



TABLE 2 — GEOLOGIC STRATIGRAPHIC COLUMN

Geologic
Period

Hydrologic
Unit

Geologic Unit

Geologic Member

Approximate
Thicknes s
(feet)

Description

Quaternary

Terraces

(QTa)

Up to 10

Gravel, sand, silt, and clay

Quaternary

Terraces along
streams

QY

Up to 10

Gravel, sand, silt, and clay in
various proportions, with gravel
more prominent in the older,
higher terraces

Lower
Cretaceous

Edwards
Aquifer

Edwards
Formation

(Ked)

85

Gray to light brownish-gray, thin-
to medium-bedded, dense
dolomite, dolomitic limestone, and
limestone containing rudists (long,
conical bivalves); gray to black
chert is common; low to moderate
cave development

Lower
Cretaceous

Edwards
Aquifer

Comanche Peak
Formation

(Ke)

50

Gray to very light brown, fine-
grained, nodular limestone, marly
limestone, and marl; no cave
development.

Lower
Cretaceous

Confining
Unit

Walnut
Formation

(Kwa)

Keys Valley Marl
(Kwkv)

Cedar Park Limestone
(Kwcep)

Bee Cave Marl
(Kwhbc)

50

40

35

Keys Valley Marl - chalky, soft,
white, with marine megafossils;
no cave development.

Cedar Park Ls - lithologically and
faunally similar to Comanche
Peak Ls; low to moderate cave
development

Bee Cave Marl - lithologically and
faunally similar to Keys Valley
Marl, except Exogyra texana
more abundant and ammonites
are scarce; low cave development

Lower
Cretaceous

Confining
Unit

Glen Rose
Formation (Kgr)

Upper
(Kgru)

220

Alternating resistant and
recessive beds of limestone,
dolomite, and marl; limestone is
aphanitic to fine-grained, hard to
soft and marly, light gray to
yellowish-gray; dolomite is fine-
grained, porous, yellowish-brown;
marine megafossils include
molluscan steinherns, rudistids,
oysters, and echinoids; upper part
is relatively thinner bedded, more
dolomitic, and less fossiliferous
than the lower part; some surface
cave development
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2.6 WATER WELLS

A search was made for water wells on and within 0.5 miles of the subject site. A review
of the records of the TCEQ and the Texas Water Development Board (TWDB) revealed no water
wells at the subject site and only 1 well within 0.5 miles from the subject site (TWDB, 2014).
However, there was evidence of numerous water wells present during the field investigation. A
total of 14 water wells were identified (M-4, M-6 to M-10, M-13, M-14, M-16, M-19, and M-20 to M-
23). Approximately 6 of these wells (M-8, M-9, M-10, M-13, M-16, and M-21) appear to be currently
unused and/or abandoned. Several recently drilled water wells (M-6, M-7, M-14, M-20, and M-22)
were observed during the field investigation. The results of this survey do not preclude the
existence of additional unused/abandoned wells at the subject site.

Private water well (No. 5818403) was found within 0.5 miles from the subject site
(TWDB, 2014). This water well is reported to have been completed in the Glen Rose Formation
(Upper and/or Middle Trinity aquifers) at a total depth of 152 feet and is powered by a windmill
for domestic use.

Abandoned wells must be capped or properly abandoned according to the Administrative
Rules of the Texas Department of Licensing and Regulation, 16 Texas Administrative Code (TAC),
Chapter 76, effective 3 January 1999. A plugging report must be submitted (by a licensed water well
driller) to the Texas Department of Licensing and Regulation, Water Well Driller's Program, Austin,
Texas. If a well is intended for use, it must comply with 16 TAC 876.

2.7 GEOLOGIC AND MANMADE FEATURES

Field surveys of the subject site were conducted by a licensed Horizon geologist with
support staff on 26 June 2014; 2, 7 to 9, 14, 16, 17, 21, 23, 24, and 28 to 31 July 2014; 4 to 8, 11,
12, and 15 August 2014. Previous geologic assessments were conducted on portions of the subject
site at Santa Rita North by SWCA Environmental Consultants (SWCA, 2006) and J. Jackson Harper,
PG Geological and Hydrogeological Consulting (Harper, 2013). SWCA identified approximately 9
geologic features (SF-11 and SF-13 to SF-20) and 1 manmade feature (SF-12, now M-13). Harper
identified 1 geologic feature (G-02) and 1 manmade feature (G-01).

A total of 38 natural geologic features (C7 Ranch: C-1 to C-8; Santa Rita North: G-02,
SF-11, SF-13 to SF-20, and SR-1 to SR-20) were identified within the subject site. No geologic
features were found at Middlebrook. Geologic features at the subject site are prefixed with the
following nomenclature: SF, SR, and G for Santa Rita North and C for C7 Ranch.

A total of 25 manmade features (G-01 and M-1 to M-24) were identified at the subject
site, 11 of which are stock ponds (G-01, M-1 to M-3, M-5, M-11, M-12, M-15, M-17, M-18, and M-24)
and 14 of which are water wells (previously discussed).

Approximately 7 springs (SPG-1 to SPG-7) were identified at the subject site at Santa
Rita North within Sowes Branch; however, these springs (discharge features) are located within the
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contributing zone of the Edwards Aquifer. No apparent springs were identified within the recharge
zone at the subject site. However, the closest spring known to be occupied by a federally listed
salamander species is approximately 2.09 miles northeast of the subject site. According to the
Texas Parks and Wildlife Department (TPWD) Natural Diversity Database (NDD) data, Walnut
Spring, which is located within the North Fork of the San Gabriel River (upstream of Lake
Georgetown), is documented habitat for the federally listed Georgetown Salamander species
(Eurycea naufragia) (NDD, 2014).

Geologic features at the subject site are described below. A map detailing site geology
and the location of the geologic features is provided in Appendix B. Further information pertaining to
the geologic features is provided in the Geologic Assessment Table (Appendix C). Photographs of
the geologic features are also provided in Appendix D.

C7 RANCH GEOLOGIC FEATURES

Geologic Feature C-1: Sinkhole measuring approximately 10 feet in diameter x 2.5 feet
deep with 2 semi-open drainage portal openings (0.5 and 1 foot in diameter x 1 foot deep) located
along its weathered rock/clay floor. No air flow conductivity was noted at the openings. Probing with
a steel rod encountered clay soil and cobbles about 2 feet below the feature’s floor. This feature has
an intermediate infiltration rate and a surface runoff catchment of less than 0.4 acres.

Geologic Feature C-2: Sinkhole measuring approximately 8 feet long x 5 feet wide x 1.5
feet deep with an apparent animal burrow opening amongst loose rocks and soil. No air flow
conductivity was noted at the opening. Probing with a steel rod encountered loose to firm clay soil
and cobbles about 2.5 feet below the feature’s floor. This feature has a low infiltration rate and a
surface runoff catchment of less than 0.1 acres.

Geologic Feature C-3: Two solution cavities spaced about 15 feet apart within an open,
scattered cactus area. The larger cavity measures approximately 1.8 feet long x 1 foot wide x 1.5
feet deep and the smaller (due west/northwest) measures 0.3 feet in diameter x 1 foot deep. Slight
air flow conductivity was noted at the openings. Probing with a steel rod encountered loose cobbles
and soil about 2 feet below the feature’s floor. This feature has an intermediate infiltration rate and a
surface runoff catchment of less than 0.4 acres.

Geologic Feature C-4: Solution cavity in open area measuring approximately 1.5 feet
long x 0.5 feet wide x 1 foot deep with smaller open drainage portal openings amongst loose cobbles
and soil. Slight air flow conductivity was noted. Probing with a steel rod encountered a snake skin
and loose cobbles about 2 feet below the feature’s floor. This feature has an intermediate infiltration
rate and a surface runoff catchment of less than 0.4 acres.

Geologic Feature C-5: Two small solution cavities spaced about 6 feet apart near a small
cedar elm tree. The larger cavity measures approximately 1 foot long x 0.3 feet wide x 1 foot deep
and the smaller (due southeast next to the tree trunk) measures 0.3 feet in diameter x 1 foot deep.
Slight air flow conductivity was noted at the openings. Probing with a steel rod encountered loose
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cobbles and soil about 2 feet below the feature’s floor. This feature has an intermediate infiltration
rate and a surface runoff catchment of less than 0.4 acres.

Geologic Feature C-6: Solution-enlarged fracture (azimuth:N215°W) measuring
approximately 2.5 feet long x 0.5 feet wide x 1 foot deep with smaller semi-open drainage portal
openings amongst loose cobbles and soil. No air flow conductivity was noted. Probing with a steel
rod encountered firm soil and cobbles about 2 feet below the feature’s floor. This feature has a low
to intermediate infiltration rate and a surface runoff catchment of less than 0.4 acres.

Geologic Feature C-7: Large upland sinkhole with a cedar elm tree near its center that
is covered with grape vines. The sinkhole measures approximately 18 feet in diameter x 4 feet deep
with 1 open drainage portal (1 foot long x 0.5 feet wide x 1 foot deep) located along its rock/clay
floor. Very slight air flow conductivity was noted at the opening. Probing with a steel rod encountered
clay soil and cobbles about 2 feet below the feature’s floor. This feature has an intermediate
infiltration rate and a surface runoff catchment of less than 0.4 acres.

Geologic Feature C-8: Next to brush thicket, a solution cavity measuring approximately 1
foot in diameter x 1 feet deep that narrows down to a 0.2 feet x 1 foot deep drainage portal opening.
Air flow conductivity was noted. Probing with a steel rod encountered loose cobbles/soil about 2 feet
below the feature’s floor. This feature has an intermediate infiltration rate and a surface runoff
catchment of less than 0.4 acres.

SANTA RITANORTH GEOLOGIC FEATURES

Geologic Feature G-02: This feature has been previously assessed by J. Jackson
Harper, PG, as a closed depression measuring approximately 6 feet long x 6 feet wide x 2.5 feet
deep resulting from an apparent animal burrow located beneath roots of adjacent oak trees. At the
base of the hole, the burrow continued laterally along a soft, thinly bedded, chalky rock layer for a
distance of about 1.5 feet before terminating. The burrow contained loose, dry, clayey soil and
leaves over weathered, intact limestone. This feature has a very low infiltration rate and was
classified as a non-sensitive feature. No protective measures were proposed for this feature (Harper,
2013).

Geologic Feature SF-11: This feature has been previously assessed by SWCA as an
unnamed cave within a sinkhole (SWCA, 2006). It measures approximately 12 feet in diameter x 2.5
feet deep and drops into an open portal about 4 feet long x 3 feet wide x 6 feet deep. Two young
vultures were observed nesting inside the entrance, which prevented closer investigation. A few
semi-open drainage portals were observed along the entrance drop floor amongst rocks, soil, and
cobbles. Slight to moderate air flow conductivity was noted near the entrance drop. Based on the
presence of air flow conductivity and a very well-defined sinkhole perimeter, the potential for
additional subgrade passage is very probable. This feature meets the requirements to be
classified as a potential cave, based on it being a natural, underground, open space formed by
dissolution of limestone that is large enough for an average-sized person to enter. This feature has a
high infiltration rate and an apparent surface runoff catchment greater than 1.6 acres.
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Geologic Feature SF-13: This feature has been previously assessed by SWCA as a
sinkhole (SWCA, 2006). It measures approximately 10 feet in diameter x 2.5 feet deep and has an
open drainage portal near its center about 1 foot long x 0.5 feet wide x 4 feet deep. Slight air flow
conductivity was noted. This feature has an intermediate infiltration rate and an apparent surface
runoff catchment less than 0.4 acres.

Geologic Feature SF-14: This feature has been previously assessed by SWCA as a
sinkhole (SWCA, 2006). It measures approximately 6 feet in diameter x 1.5 feet deep with a large
boulder and several smaller boulders within the feature. Small semi-open drainage portals were
observed amongst the rocks and loose soil about 0.5 feet in diameter x 1 foot deep. Slight air flow
conductivity was noted. This feature has an intermediate infiltration rate and an apparent surface
runoff catchment less than 0.4 acres.

Geologic Feature SF-15: This feature has been previously assessed by SWCA as 2
small sinkholes that were partially filled with discarded trash (barbed wire and scrap metal) (SWCA,
2006). However, the feature is actually 1 large sinkhole (~50 feet long x 25 feet wide x 3 feet deep)
and 1 open solution cavity (~3 feet long x 1.5 feet wide x 6 feet deep) that is located within the
sinkhole’s catchment area. Near the center of the sinkhole is a partially filled trash area with an open
drainage portal about 5 feet long x 3 feet wide x 4 feet deep. Slight to moderate air flow conductivity
was noted amongst the trashed portal opening. The solution cavity is located about 20 feet due
southeast from the lowest part of the sinkhole with some discarded trash (barbed wire and bottles). It
had slight air flow conductivity, and the floor of the cavity appears to slope back towards the sinkhole
drainage portal. Based on the presence of air flow conductivity and a very well-defined sinkhole
perimeter, the potential for additional subgrade passage is very probable. This feature meets the
requirements to be classified as a potential cave, based on it being a natural, underground, open
space formed by dissolution of limestone that is large enough for an average-sized person to enter.
This feature has a high infiltration rate and an apparent surface runoff catchment greater than 3
acres.

Geologic Feature SF-16: This feature has been previously assessed by SWCA as an
unnamed cave within a sinkhole that is rimmed with boulders and cobble debris (SWCA, 2006). The
sinkhole measures approximately 120 to 130 feet long x 40 to 60 feet wide x 3 to 6 feet deep and
funnels into a large, open vertical shaft about 10 feet in diameter x 5 feet deep. Along the west side
of the shaft floor is an opening measuring 5 feet long x 4 to 6 feet deep that connects to an apparent
low bedding plane void extending about 20 feet (north to south) x 10 feet wide x 3 to 4 feet high.
Several internal open drains were observed along the floor at the lowest points of the void. Moderate
to strong air flow conductivity was noted along the main shaft opening. This feature meets the
requirements to be classified as a cave, based on it being a natural underground open space formed
by dissolution of limestone that is large enough for an average-sized person to enter. The
sinkhole/cave is located in a broader drainage area that appears to have originally drained in excess
of 10 acres. An adjacent stock pond (manmade feature M-15) to the northwest/west appears to have
impounded half or more of the original drainage area. This cave has a very high infiltration rate and a
surface runoff catchment greater than 6 acres.
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Geologic Feature SF-17: This feature has been previously assessed by SWCA as a non-
karst closed depression (SWCA, 2006). However, an open drainage portal about 0.3 feet in diameter
x 1 foot deep was observed within the loose leaves and soil/rock at its lowest point. This feature is
identified a sinkhole about 20 feet in diameter x 3 feet deep with an apparent drainage portal. Slight
air flow conductivity was noted at the opening. This feature has an intermediate infiltration rate and
an apparent surface runoff catchment less than 0.4 acres.

Geologic Feature SF-18: This feature has been previously assessed by SWCA as a
solution cavity (SWCA, 2006). It measures approximately 1.5 feet in diameter x 1 foot deep and is
located within an exposed slab of limestone about 4 feet x 4 feet. No drainage portals or air flow
conductivity were observed along the firm, clay-filled floor. The feature appears to be epikarstic due
to surficial weathering processes. This feature has a very low infiltration rate and an apparent
surface runoff catchment less than 0.1 acres.

Geologic Feature SF-19: This feature has been previously assessed by SWCA as a
sinkhole that has large boulders slumping into it that may have been the result of past ranching
activities, such as land clearing (SWCA, 2006). It measures approximately 15 feet long x 12 feet
wide x 3 feet deep with several semi-open drainage portals around apparent in-filled (bladed) rocks
and boulders. Slight air flow conductivity was noted. This feature has an intermediate infiltration rate
and an apparent surface runoff catchment less than 0.4 acres.

Geologic Feature SF-20: This feature has been previously assessed by SWCA as 2
adjacent sinkholes spaced about 15 feet apart (SWCA, 2006). The larger sinkhole measures
approximately 15 feet in diameter x 5 feet deep with several semi-open drainage portals amongst
solutioned bedrock and/or boulders. The smaller sinkhole measures approximately 10 feet in
diameter x 5 feet deep with semi-open drainage portals amongst loose rock and soil. Slight air flow
conductivity was noted at both sinkholes. This feature has an intermediate infiltration rate and an
apparent surface runoff catchment less than 1 acre.

Geologic Feature SR-1: Small, upland sinkhole measuring approximately 6.5 feet long x
5 feet wide x 1.5 feet deep, rimmed with large rocks, and with a drainage portal opening along the
south side about 1.5 feet long x 0.3 feet wide x 1 foot deep. Slight air flow conductivity was noted at
the opening. Probing with a steel rod encountered clay soil and cobbles about 2 feet below the
feature’s floor. This feature has an intermediate infiltration rate and a surface runoff catchment of
less than 0.4 acres.

Geologic Feature SR-2: Small, upland sinkhole, located about 20 feet due south of SR-1,
measuring approximately 6 feet in diameter x 1.5 feet deep with open drainage portals amongst
loose rock and leaves. This feature was lightly excavated, revealing a low bedding plane void about
2 feet long x 0.5 feet high with moderate air flow conductivity noted at the opening. Probing with a
steel rod encountered loose clay soil and cobbles about 3 feet down below the feature’s floor. This
feature has an intermediate infiltration rate and a surface runoff catchment of less than 0.4 acres.

Geologic Feature SR-3: Small, upland sinkhole, located between 2 live oak trees,
measuring approximately 6 feet in diameter x 1 foot deep with an open drainage portal amongst
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loose rocks and soil. This feature was lightly excavated, revealing a portal about 0.5 feet in diameter
x 1 foot deep with slight air flow conductivity. Probing with a steel rod encountered loose clay soil
and cobbles about 2 feet down below the feature’s floor. This feature has an intermediate infiltration
rate and a surface runoff catchment of less than 0.4 acres.

Geologic Feature SR-4: Solution cavity measuring approximately 0.5 feet in diameter x 1
foot deep, in an open area, that narrows down to a 0.2 feet diameter x 1 foot deep drainage portal
opening. Slight air flow conductivity was noted. Probing with a steel rod encountered loose
cobbles/soil about 2.5 feet below the feature’s floor. This feature has an intermediate infiltration rate
and a surface runoff catchment of less than 0.4 acres.

Geologic Feature SR-5: Two solution cavities spaced about 8 feet apart in an open area
near a cactus patch. Both cavities measure approximately 1 foot in diameter x 1 to 1.5 feet deep.
Slight to moderate air flow conductivity was noted at the openings. Probing with a steel rod
encountered loose cobbles and soil about 2 feet below the feature's floor. This feature has an
intermediate infiltration rate and a surface runoff catchment of less than 0.4 acres.

Geologic Feature SR-6: Solution cavity, near a cedar elm tree, measuring approximately
0.5 feet in diameter x 1.5 feet deep. Slight to moderate air flow conductivity was noted. Probing with
a steel rod encountered loose soil and rocks about 2.5 feet below the feature’s floor. This feature
has an intermediate infiltration rate and a surface runoff catchment of less than 0.4 acres.

Geologic Feature SR-7: Small, upland sinkhole measuring approximately 5 feet in
diameter x 1 foot deep, located under a cluster of live oak trees, with a semi-open drainage portal
about 0.5 feet in diameter x 1.5 feet deep. Very slight air flow conductivity was noted. Probing with a
steel rod encountered loose leaves, cobbles, and soil about 2.5 feet below the feature’s floor. This
feature has an intermediate infiltration rate and a surface runoff catchment of less than 0.4 acres.

Geologic Feature SR-8: Two solution cavities spaced about 3 feet apart next to a cedar
elm tree. The larger cavity measures approximately 0.5 feet in diameter x 1 foot deep and the
smaller cavity measures 0.2 feet in diameter x 0.5 feet deep. Slight air flow conductivity was noted at
the openings. Probing with a steel rod encountered loose cobbles and soil about 2 feet below the
feature’s floor. This feature has an intermediate infiltration rate and a surface runoff catchment of
less than 0.4 acres.

Geologic Feature SR-9: Small, upland sinkhole measuring approximately 6 feet long x 4
feet wide x 1 foot deep with an open solution cavity drainage portal near the center about 1.5 feet
long x 1 foot wide x 2.5 feet deep. Slight air flow conductivity was noted. Probing with a steel rod
encountered loose leaves, cobbles, and soil about 3.5 feet below the feature’s floor. This feature has
an intermediate infiltration rate and a surface runoff catchment of less than 0.4 acres.

Geologic Feature SR-10: Large, upland sinkhole located near a persimmon tree thicket
that measures approximately 18 feet long x 15 feet wide x 3 feet deep with 1 open drainage portal
(0.5 feet in diameter x 1 foot deep) located along its rock/clay floor. Slight to moderate air flow
conductivity was noted at the opening. Probing with a steel rod encountered loose soil and cobbles
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about 2 feet below the feature’s floor. This feature has an intermediate infiltration rate and a surface
runoff catchment of less than 0.5 acres.

Geologic Feature SR-11: Solution cavity located near live oak trees and cactus patch. A
large rock covering the cavity was removed to facilitate inspection. This feature measures
approximately 2 feet long x 1.5 feet wide x 2.5 feet deep with slight to moderate air flow conductivity.
Probing with a steel rod encountered loose soil and rocks about 4 feet below the feature’s floor. This
feature has an intermediate infiltration rate and a surface runoff catchment of less than 0.4 acres.

Geologic Feature SR-12: Upland sinkhole measuring approximately 10 feet long x 7 feet
wide x 2 feet deep with open drainage portals near the center amongst loose cobbles and soil. Slight
to moderate air flow conductivity was noted. Probing with a steel rod encountered loose cobbles and
soil about 3.5 feet below the feature’s floor. This feature has an intermediate infiltration rate and a
surface runoff catchment of less than 0.4 acres.

Geologic Feature SR-13: Large, upland sinkhole located amongst scattered mesquite
and cedar elm trees. It measures approximately 20 feet long x 10 feet wide x 2.5 feet deep with 2
open drainage portals (1.9 feet long x 0.9 feet wide x 3 feet deep and 0.5 feet in diameter x 1 foot
deep) located along its rock/clay floor. Slight air flow conductivity was noted at both openings.
Probing with a steel rod encountered firm to loose soil and cobbles about 4 feet below the feature’s
floor. This feature has an intermediate infiltration rate and a surface runoff catchment of less than 0.5
acres.

Geologic Feature SR-14: Small, upland sinkhole measuring approximately 6 feet long x 4
feet wide x 2.5 feet deep with a semi-open drainage portal near the center about 0.5 feet in diameter
x 1 foot deep. No air flow conductivity was noted. Probing with a steel rod encountered firm soil and
cobbles about 3 feet below the feature’s floor. This feature has an intermediate infiltration rate and a
surface runoff catchment of less than 0.4 acres.

Geologic Feature SR-15: Solution cavity, located near the bases of mesquite and
persimmon trees, measuring approximately 2.5 feet long x 0.5 feet wide x 1.5 feet deep, with semi-
open drainage portals amongst vuggy rock and loose soil. No air flow conductivity was noted.
Probing with a steel rod encountered loose to firm soil and rocks about 2.5 feet below the feature’s
floor. This feature has an intermediate infiltration rate and a surface runoff catchment of less than 0.4
acres.

Geologic Feature SR-16: Solution cavity measuring approximately 1.3 feet long x 0.8 feet
wide x 4.5 feet deep within a very small rock sink (3 feet in diameter x 1 foot deep). Slight air flow
conductivity was noted. Probing with a steel rod encountered loose soil and rocks about 5 feet below
the feature’s floor. This feature has an intermediate infiltration rate and a surface runoff catchment of
less than 0.4 acres.

Geologic Feature SR-17: Solution cavity about 35 feet due southwest of SR-16. It
measures approximately 1.5 feet long x 1 foot wide x 3.5 feet deep within a very small rock sink (3
feet in diameter x 1 foot deep). Slight to moderate air flow conductivity was noted. Probing with a
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steel rod encountered loose soil and rocks about 4.5 feet below the feature’s floor. This feature has
an intermediate infiltration rate and a surface runoff catchment of less than 0.4 acres.

Geologic Feature SR-18: Solution cavity measuring approximately 1 foot long x 0.5 feet
wide x 1 foot deep with semi-open drainage portals amongst loose rocks and soil. Slight air flow
conductivity was noted. Probing with a steel rod encountered loose soil and rocks about 2 feet below
the feature’s floor. This feature has an intermediate infiltration rate and a surface runoff catchment of
less than 0.4 acres.

Geologic Feature SR-19: Solution cavity measuring approximately 3 feet long x 1.5 feet
wide x 1.5 feet deep with semi-open drainage portals amongst loose clay soil and rocks. Slight air
flow conductivity was noted. Probing with a steel rod encountered loose soil and rocks about 2 feet
below the feature’s floor. This feature has an intermediate infiltration rate and a surface runoff
catchment of less than 0.4 acres.

Geologic Feature SR-20: Mapped normal fault located in Santa Rita North within the
contributing zone of the Edwards Aquifer. This feature has an apparent low infiltration rate and is not
located in the recharge zone of the Edwards Aquifer. Therefore, it is a non-sensitive feature that
would require no protective measures.

3.0 CONCLUSIONS AND RECOMMENDATIONS

Thirty-eight natural geologic features and 25 manmade features were identified at the
subject site. All of the features were evaluated for their potential to be significant pathways for fluid
movement into the Edwards Aquifer. The Geologic Assessment Table (Appendix C) summarizes this
evaluation and assigns each feature’s sensitivity a total point value. Those with a point value of 40 or
higher are deemed to be sensitive groundwater recharge features and should be protected during
site development pursuant to TCEQ rules for protection of the Edwards Aquifer (30 TAC 213).

Thirty-four geologic features (C-1, C-3 to C-8, SF-11, SF-13 to SF-17, SF-19, SF-20,
and SR-1 to SR-19) have been evaluated as sensitive for groundwater recharge capability and
would therefore require a TCEQ protective setback buffer. In general, a protective buffer
encompassing a sensitive feature is recommended to meet the TCEQ guidance for a setback of at
least 50 feet in all directions from the feature’s areal extent (perimeter), plus its watershed catchment
up to 200 feet from the perimeter of the feature. However, a larger protective buffer for 3 of these
(cave) features (SF-11, SF-15, and SF-16) is recommended to meet the TCEQ guidance for a
setback for each cave with an undetermined subsurface footprint. The cave footprint is assumed to
extend 150 feet in all directions from the surface opening(s) and then a protective buffer zone
extending an additional 50 feet in all directions from the footprint is applied, plus each cave's
watershed catchment up to 200 feet from the footprint. Caves with a known subsurface footprint (i.e.,
surveyed/mapped) include a protective buffer zone extending an additional 50 feet in all directions
from the footprint, plus each cave's watershed catchment up to 200 feet from the footprint.
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Four geologic features (C-2, G-02, SF-18, and SR-20) have been evaluated as non-
sensitive for groundwater recharge capability and would therefore not require TCEQ protective
setback buffers. No further action is recommended for these non-sensitive geologic features.

All of the manmade features (G-01 and M-1 to M-24) have been evaluated as non-
sensitive for groundwater recharge capability and would therefore not require TCEQ protective
setback buffers. No further action is recommended for these non-sensitive manmade features.

Additionally, no springs were identified within the recharge zone of the subject site that
would require protection or mitigation pursuant to the City of Georgetown Edwards Aquifer Recharge
Zone Water Quality Ordinance No. 2013-59. However, several streams were identified within the
recharge zone of the subject site that would require protection per the City of Georgetown’s
ordinance.

The site appears generally well-suited to development prospectus. It should be noted
that soil and drainage erosion would increase with ground disturbance. Native grasses and the
cobbly content of the soil aid to prevent erosion. Soil and sedimentation fencing should be placed in
all appropriate areas prior to any site construction activities.

Because part of the subject site is located over the Edwards Aquifer Recharge Zone, it is
possible that subsurface voids underlie the site. The nature of the sub-grade is fault-influenced,
which can result with variable-sized voids in materials that may otherwise not be noted as void- or
cave-forming. If any subsurface voids are encountered during the proposed development,
construction should halt immediately so that a geologist may assess the potential for the void(s) to
provide meaningful recharge to the Edwards Aquifer.
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