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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. 

2. 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.  

3. 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. 

4. 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.  

5. 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. 

6. 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. 

2. 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: 

• If the technical review has begun your application can be denied/withdrawn, your fees will be forfeited, 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

• 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: Woodfield Preserve 
Phase 3 

2. Regulated Entity No.:  

3. Customer Name: Larry Colditz, LSMA 
Georgetown LLC 

4. Customer No.: CN606070779 

5. Project Type: 
(Please circle/check one) 

New Modification Extension Exception  

6. Plan Type: 
(Please circle/check one) 

WPAP CZP SCS UST AST EXP EXT Technical 
Clarification 

Optional Enhanced 
Measures 

7. Land Use: 
(Please circle/check one) 

Residential Non-residential 8. Site (acres):   83.47 Acres 

9. Application Fee: $12,470 10. Permanent BMP(s): Extended Batch Detention Ponds, VFS 

11. SCS (Linear Ft.):  11,939LF 12. AST/UST (No. Tanks):  

13. County: Williamson 14. Watershed:  Berry Creek 
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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 

Groundwater Conservation 
District(s) 

 

__Edwards Aquifer   
Authority 

__Barton  Springs/
 Edwards Aquifer 

__Hays Trinity 

__Plum Creek 

__Barton  Springs/ 
 Edwards Aquifer 

NA 

City(ies) Jurisdiction 

 

__Austin 

__Buda 

__Dripping Springs 

__Kyle 

__Mountain City 

__San Marcos 

__Wimberley 

__Woodcreek 

__Austin 
__Bee Cave 

__Pflugerville 

__Rollingwood 

__Round Rock 

__Sunset Valley 

__West Lake Hills 

__Austin 

__Cedar Park 

__Florence 

_X Georgetown 

__Jerrell 

__Leander 

__Liberty Hill 

__Pflugerville 

__Round Rock 

 
 

San Antonio Region 

County: Bexar Comal Kinney Medina Uvalde 

Original (1 req.) __ __ __ __ __ 

Region (1 req.) __ __ __ __ __ 

County(ies) __ __ __ __ __ 

Groundwater 
Conservation 

District(s) 
 

__ Edwards Aquifer 
Authority 

__Trinity-Glen Rose 

__Edwards Aquifer 
Authority 

__Kinney 
__EAA 
__Medina 

__EAA 
__Uvalde 

City(ies) 
Jurisdiction 

__Castle Hills 

__Fair Oaks Ranch 

__Helotes 

__Hill Country  Village 

__Hollywood Park 

__San Antonio (SAWS) 

__Shavano Park 

__Bulverde 

__Fair Oaks Ranch 

__Garden Ridge  
__New Braunfels 
__Schertz 

NA 
__San 
Antonio ETJ 
(SAWS) 

NA 







2 of 4 

TCEQ-0587 (Rev. 02-11-15) 

 

7. Customer (Applicant): 

Contact Person: Larry Colditz 

Entity: LSMA Georgetown, LLC 

Mailing Address: 6310 Capital Dr, Ste 130

City, State: Lakewood Ranch, FL Zip: 34202

Telephone: 303-720-4436 FAX:      

Email Address: LColditz@starwoodland.com 

8. Agent/Representative (If any): 

Contact Person: Justin Midura, P.E. 

Entity: LJA Engineering, Inc. 

Mailing Address: 2700 La Frontera Blvd, Ste 200

City, State: Round Rock, TX Zip:  78681

Telephone: 512-439-4700 FAX:      

Email Address: Jmidura@lja.com 

9. Project Location: 

 The project site is located inside the city limits of Georgeotwn. 

 The project site is located outside the city limits but inside the ETJ (extra-territorial 

jurisdiction) of      . 

 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.  

From Austin, TX, Travel North on I35. Take Exit 266 toward TX-195 N/Florence/Killeen. 

Turn Left onto TX-195 W. In two miles, turn left at Shell Rd. In about two miles site 

will be on the right, North of Shell Rd. 

11.  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 ½ minute 

USGS Quadrangle Map (Scale: 1" = 2000') of the Edwards Recharge Zone is attached.  

The map(s) clearly show: 

 Project site boundaries. 

 USGS Quadrangle Name(s). 

 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.   
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 Survey staking will be completed by this date: February 2023 

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: 

 Area of the site 

 Offsite areas 

 Impervious cover 

 Permanent BMP(s) 

 Proposed site use 

 Site history 

 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) 

 Undeveloped (Undisturbed/Uncleared) 

 Other:       

Prohibited Activities 

16.  I 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 I 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 I 

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

(3) New municipal solid waste landfill facilities required to meet and comply with Type I 

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.  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 

 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.  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.  
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General Information Form 

ATTACHMENT C 
 

TCEQ SCS APPLICATION 

 
Woodfield Preserve Phase 3 

Williamson County, Texas 

 

PROJECT DESCRIPTION: 
 

The Woodfield Preserve Phase 3 Subdivision is located North of Shell Road between SH 195 

and FM 338 in Georgetown, TX, Williamson County. The entirety of The Woodfield Preserve 

development consists of approximately 293.6 acres and proposes a combination of single-family 

residential lots, a multi-family condominium site plan, commercial development, parkland, 

amenity-centers and all related infrastructure divided amongst seven (7) phases. The proposed 

development is located within the City of Georgetown city limits and subject to the Shell Road 

Planned Unit Development (PUD), approved ordinance number 2021-15-PUD. Under existing 

conditions, the tract is vacant and undeveloped. The site consists of assorted grasses and multiple 

protected trees, with terrain sloped at approximately 1% to 10%. 

 

Woodfield Preserve Phase 3 proposes five drainage basins for developed conditions. Two 

drainage basins shall be treated by vegetative filter strips (VFS) and three drainage basins shall 

be treated by means of onsite ponding per Ponds 7, 8, and 9. The Phase 3 development is 

approximately 83.47 acres with 39.09 acres of impervious cover or 46.8%. The Phase 3 

construction plans propose ROW, 229 single family lots, driveways, sidewalks, trail, parking lot, 

public park, water, wastewater, drainage improvements, water quality and detention. The lift 

station, south public park, and north public park proposed impervious cover are being treated via 

compensatory water quality treatment with Pond 7. The lift station and north public park areas 

are part of the Phase 3 construction plans. The south public park area is part of the Phase 1 

construction plans as well as already accounted for in the approved Woodfield Preserve Phase 1 

WPAP & SCS (EAPP ID Nos. 11003313 & 11003314). The lift station is part of the Woodfield 

Preserve offsite WWL improvements SCS currently in review at the TCEQ (EAPP ID No. 

11003832). 46.8% impervious cover is proposed with this construction plan set. Detention will 

be required. Phase 3 proposes three extended batch detention ponds for water quality and 

detention improvements. The following table provides detail for each pond and each VFS.. 

 
  Total Area (ac) Impervious Cover Area (ac) 

Pond 7 
Existing Basin 30.22 0 

Developed Basin 30.22 15.69 

Pond 8 
Existing Basin 34.53 0 

Developed Basin 34.53 16.05 

Pond 9 
Existing Basin 11.82 0 

Developed Basin 11.82 5.11 

VFS C 
Existing Basin 6.14 0 

Developed Basin 6.14 2.00 

VFS D 
Existing Basin 0.77 0 

Developed Basin 0.77 0.25 

Total Existing Basin 83.47 0 

Developed Basin 83.47 39.09 



 

 

All extended batch detention ponds were analyzed by using HEC-HMS to model detention and 

outlet structures for the 24-hour duration, 2-, 10-, 25-, and 100-year frequency rainfall events 

with WQ volume using the TCEQ Technical Guidance Manual. Stormwater is conveyed to the 

proposed BMP via curb and gutter flow to curb and grate inlets located in the ROW and 

driveways. At these points the water drains into the pond via storm pipe and released to the 

designated watershed by means of a safety end treatment (SET) outlet structure.  

 

This project is located over the Edwards Aquifer Recharge Zone and within the Berry Creek 

Watershed. Since this project is located over the Edwards Aquifer Recharge Zone and proposes 

more than one wastewater service line, a Sewage Collection System (SCS) application is 

required and is submitted following the WPAP application. Phase 3 proposes a combination of 

11,939 linear feet of 8” and 12” wastewater line and will connect to the lift station built with the 

Woodfield Preserve development. 
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Geologic Assessment 
Texas Commission on Environmental Quality 

For Regulated Activities on The Edwards Aquifer Recharge/transition Zones and Relating to 30 
TAC §213.5(b)(3), 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.  My signature certifies that I am qualified as a geologist as defined by 30 TAC Chapter 
213. 

Print Name of Geologist: James Killian 

Date: 1 June 2021 

Telephone: 512 328-2430 

Fax: 512 328-1804

Representing: Horizon Environmental Services, Inc. and TBPG Firm Registration No. 50488 
(Name of Company and TBPG or TBPE registration number) 

Signature of Geologist: 

_____________________________ 

Regulated Entity Name: 308-acre Georgetown Village Tract, Georgetown, Williamson County, 
Texas 

Project Information 
1. Date(s) Geologic Assessment was performed: 5 to 8 April 2021 and 12, 17 to 20 May 2021

2. Type of Project:

 WPAP 
 SCS 

 AST 
 UST 

3. Location of Project:

 Recharge Zone 
 Transition Zone 
 Contributing Zone within the Transition Zone 
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4.  Attachment A - Geologic Assessment Table. Completed Geologic Assessment Table 
(Form TCEQ-0585-Table) is attached. 

5.  Soil cover on the project site is summarized in the table below and uses the SCS 
Hydrologic Soil Groups* (Urban Hydrology for Small Watersheds, Technical Release No. 
55, Appendix A, Soil Conservation Service, 1986).  If there is more than one soil type on 
the project site, show each soil type on the site Geologic Map or a separate soils map. 

Table 1 - Soil Units, Infiltration 
Characteristics and Thickness 

Soil Name Group* Thickness(feet) 

Doss silty clay, 
1-5% slopes 

(DoC) C 1 to 2 

Eckrant 
extremely 

stony clay, 0-
3% slopes 

(EeB) D 0.5 to 1 

Eckrant-Rock 
outcrop 

association, 1-
10% slopes 

(ErE) D 0.5 to 1 

Soil Name Group* Thickness(feet) 

Georgetown 
silty clay loam, 

1-3% slopes 
(GsB) D 2 to 4 

                  

 
* 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. 

 

6.  Attachment B – Stratigraphic Column. A stratigraphic column showing formations, 
members, and thicknesses is attached. The outcropping unit, if present, should be at the 
top of the stratigraphic column.  Otherwise, the uppermost unit should be at the top of 
the stratigraphic column. 

7.  Attachment C – Site Geology. A narrative description of the site specific geology 
including any features identified in the Geologic Assessment Table, a discussion of the 
potential for fluid movement to the Edwards Aquifer, stratigraphy, structure(s), and 
karst characteristics is attached. 

8.  Attachment D – Site Geologic Map(s). The Site Geologic Map must be the same scale as 
the applicant's Site Plan.  The minimum scale is 1”: 400'   

Applicant's Site Plan Scale: 1" = 400' 
Site Geologic Map Scale: 1" = 400' 
Site Soils Map Scale (if more than 1 soil type): 1" = 800' 
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9. Method of collecting positional data: 

 Global Positioning System (GPS) technology. 
 Other method(s). Please describe method of data collection:       

10.  The project site and boundaries are clearly shown and labeled on the Site Geologic Map. 

11.  Surface geologic units are shown and labeled on the Site Geologic Map. 

12.  Geologic or manmade features were discovered on the project site during the field 
investigation.  They are shown and labeled on the Site Geologic Map and are described 
in the attached Geologic Assessment Table. 

 Geologic or manmade features were not discovered on the project site during the field 
investigation. 

13.  The Recharge Zone boundary is shown and labeled, if appropriate. 

14. All known wells (test holes, water, oil, unplugged, capped and/or abandoned, etc.): If 
applicable, the information must agree with Item No. 20 of the WPAP Application Section. 

 There are 1 (#) wells present on the project site and the locations are shown and 
labeled.  (Check all of the following that apply.) 

 The wells are not in use and have been properly abandoned. 
 The wells are not in use and will be properly abandoned. 
 The wells are in use and comply with 16 TAC Chapter 76. 

 There are no wells or test holes of any kind known to exist on the project site. 

Administrative Information 
15.  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.  
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ATTACHMENT A 
 

GEOLOGIC ASSESSMENT TABLE 
 



GEOLOGIC ASSESSMENT TABLE PROJECT NAME: 308-acre Georgetown Village tract, Georgetown, Williamson County, Texas

1A 1B * 1C* 2A 2B 3 4 5 5A 6 7 8A 8B 9 12

FEATURE 
ID

LATITUDE LONGITUDE 
FEATURE 

TYPE
POINTS FORMATION DIMENSIONS (FEET)

TREND 
(DEGREES)

D
O

M

DENSITY 
(NO/FT)

APERTURE 
(FEET)

INFILL
RELATIVE 

INFILTRATION 
RATE

TOTAL TOPOGRAPHY

X Y Z 10 <40 >40 <1.6 >1.6

F-1 30.70239 -97.70701 C/SH 30 Ked 20 20 1.5 -- 0 -- -- C,F,O 50 80 x x Hillside
F-1.5 30.70223 -97.70707 SH/SC 20 Ked 11 7 3 -- 0 -- -- C,F,O 25 45 x x Hillside
F-2 30.70325 -97.7058 C/SH 30 Ked 10 10 1 -- 0 -- -- C,F,O 40 70 x x Hillside
F-3 30.70618 -97.69933 SH 20 Ked 10 10 1 -- 0 -- -- C,F,O 15 35 x x Hillside

F-3.5 30.70612 -97.69896 SH 20 Ked 18 6.5 4 -- 0 -- -- C,F,O 10 30 x x Hillside
F-4 30.7075 -97.70002 SC/SF 20 Ked 3 2 4.5 N280W 0 -- -- C,F,O 30 50 x x Hillside
F-5 30.70689 -97.70037 C/SH 30 Ked 20 15 3 -- 0 -- -- C,F,O 55 85 x x Streambed

F-6 30.70764 -97.703 C/SH 30 Ked 35 30 5 -- 0 -- -- C,F,O 45 75 x x Hillside
F-6.5 30.7076 -97.70324 SC 20 Ked 1.5 0.6 1 -- 0 -- -- C,F,O 10 30 x x Hillside
F-7 30.7069 -97.70314 SH 20 Ked 7 7 1 -- 0 -- -- C,F,O 35 55 x x Hillside
F-8 30.70199 -97.7014 SH 20 Ked 12 10 2.5 -- 0 -- -- C,F,O 35 55 x x Hillside
F-9 30.70213 -97.70326 C/SH 30 Ked 20 15 2.5 -- 0 -- -- C,F,O 40 70 x x Hillside

F-10 30.69908 -97.70325 C/SH 30 Ked 35 25 7.5 -- 0 -- -- C,F,O 45 75 x x Hillside
F-11 30.69673 -97.7043 SH 20 Kgt 20 20 1.5 -- 0 -- -- C,F,O 5 25 x x Hillside
F-12 30.70055 -97.7016 SH 20 Ked 8 8 1.5 -- 0 -- -- C,F,O 30 50 x x Hillside

F-12A 30.70065 -97.70164 SC 20 Ked 1 0.5 1 -- 0 -- -- C,F,O 25 45 x x Hillside
F-13 30.69927 -97.70726 SH 20 Ked 20 6 2 -- 0 -- -- C,F,O 35 55 x x Hillside
F-14 30.69991 -97.70406 SF 20 Ked 3 0.5 1.5 N295W 0 -- -- C,F,O 15 35 x x Hillside
F-15 30.70863 -97.70583 SH 20 Ked 7 5 1.5 -- 0 -- -- C,F,O 35 55 x x Hillside
F-16 30.70111 -97.70495 SC 20 Ked 3 2 1.5 -- 0 -- -- C,F,O 15 35 x x Hillside
F-17 30.70078 -97.70264 C/SC 30 Ked 5 3 3 -- 0 -- -- C,F,O 45 75 x x Hillside
F-18 30.70118 -97.69934 SH/SC 20 Ked 5 5 1 -- 0 -- -- C,F,O 25 45 x x Hillside
F-19 30.7028 -97.69688 C/SH 30 Ked 30 25 3 -- 0 -- -- C,F,O 45 75 x x Hillside
F-20 30.70318 -97.69697 SH/SC 20 Ked 20 20 3 -- 0 -- -- C,F,O 30 50 x x Hillside
F-21 30.70379 -97.71244 SH 20 Ked 4 4 1 -- 0 -- -- C,F,O 25 45 x x Hillside
F-22 30.70510 -97.71038 C/SH 30 Ked 60 50 2.5 -- 0 -- -- C,F,O 40 70 x x Hillside
F-23 30.70491 -97.71087 SC 20 Ked 1.5 1 1.5 -- 0 -- -- C,F,O 5 25 x x Hillside
F-24 30.70429 -97.71169 SH 20 Ked 7 7 1 -- 0 -- -- C,F,O 5 25 x x Hillside
F-25 30.70399 -97.71223 SH/SF 20 Ked 8 8 1.5 N40E 10 -- -- C,F,O 20 50 x x Hillside
F-26 30.7047 -97.70947 SH/SC 20 Ked 7 5 7 -- 0 -- -- C,F,O 40 60 x x Hillside
F-27 30.70450 -97.70913 C/SH 30 Ked 18 16 12 -- 0 -- -- C,F,O 70 100 x x Streambed
F-28 30.70000 -97.70762 SH 20 Ked 6 6 1 -- 0 -- -- C,F,O 5 25 x x Hillside
F-29 30.70159 -97.7069 SC 20 Ked 2.5 0.5 1 -- 0 -- -- C,F,O 5 25 x x Hillside
F-30 30.70095 -97.70721 SC 20 Ked 1 1 1 -- 0 -- -- C,F,O 5 25 x x Hillside
M-1 30.70598 -97.7004 MB 30 Ked 100 80 4 -- 0 -- -- C,F,O 5 35 x x Hillside
M-2 30.70442 -97.7124 MB 30 Ked 2 2 -- -- 0 -- -- N 5 35 x x Hillside
M-3 30.7046 -97.71195 MB 30 Ked 2 2 -- -- 0 -- -- N 5 35 x x Hillside
M-4 30.70443 -97.7114 MB 30 Ked 2 2 -- -- 0 -- -- N 5 35 x x Hillside
M-5 30.70477 -97.7105 MB 30 Ked 2 2 -- -- 0 -- -- N 5 35 x x Hillside
M-6 30.7045 -97.70972 MB 30 Ked 2 2 -- -- 0 -- -- N 5 35 x x Hillside

* DATUM:___________________

2A TYPE

C Cave 30 N None, exposed bedrock

SC Solution cavity 20 C Coarse - cobbles, breakdown, sand, gravel 

SF Solution-enlarged fracture(s) 20 O Loose or soft mud or soil, organics, leaves, sticks, dark colors

F Fault 20 F Fines, compacted clay-rich sediment, soil profile, gray or red colors

O Other natural bedrock features 5 V Vegetation. Give details in narrative description

MB Man-made feature in bedrock 30 FS Flowstone, cements, cave deposits

SW Swallow hole 30 X Other materials: concrete and/or casing

SH Sinkhole 20

CD Non-karst closed depression 5

Z Zone, clustered or aligned features 30

I have read, I understood, and I have followed the Texas Commission on Environmental Quality's Instructions to Geologists.  The

information presented here complies with that document and is a true representation of the conditions observed in the field.

My signature certifies that I am qualified as a geologist as defined by 30 TAC Chapter 213.

Date: 27 May 2021

Sheet   ___1___   of   __1____

TCEQ-0585-Table (Rev. 10-01-04)

 Cliff, Hilltop, Hillside, Drainage, Floodplain, Streambed

2B POINTSTYPE

PHYSICAL SETTINGEVALUATIONFEATURE CHARACTERISTICSLOCATION
1110

CATCHMENT AREA 
(ACRES)

SENSITIVITY

8A INFILLING

12 TOPOGRAPHY

_________________________________
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STRATIGRAPHIC COLUMN 
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Note: Unit elevations and thicknesses given with respect to a ground surface
elevation of 865 ft msl on the southern boundary of the subject site.
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 Geologic information for the subject site obtained via literature review is provided in 
Attachment E, Supporting Information. 
 
 A geologic assessment of the approximately 308-acre Georgetown Village Tract was 
conducted pursuant to Texas rules for regulated activities on the Edwards Aquifer Recharge Zone 
(EARZ) (30 TAC 213). The subject site consists of undeveloped pastureland and rangeland 
located along both sides of Shell Road in Georgetown, Williamson County, Texas. Assessment 
findings were used to develop recommendations for site construction measures intended to be 
protective of water resources at the subject site and adjacent areas.    
  
 The entire subject site is located within the Edwards Aquifer Recharge Zone (EARZ) 
as defined by the Texas Commission on Environmental Quality (TCEQ). The EARZ occurs where 
surface water enters the subsurface through exposed limestone bedrock containing faults, 
fractures, sinkholes, and caves.   
  
 The subject site is predominantly underlain by the undifferentiated Edwards Limestone 
Formation (Ked) (UT-BEG, 1997) with an estimated maximum thickness of about 120 feet. 
Overlying the Edwards Formation is the Georgetown Formation, which crops out at higher 
elevations located in the southern portion of the subject site. The Georgetown Formation has an 
estimated maximum thickness of about 20 feet at the subject site. 
 
 A total of approximately 34 natural geologic features (F-1, F-1.5, F-2, F-3, F-3.5, F-4 
to F-6, F-6.5, F-7 to F-12, F-12A, and F-13 to F-30) and 6 man-made features (M-1 to M-6) were 
identified at the subject site. Further information pertaining to the geologic and man-made features 
is presented in Attachments D, E, and F. Photographs of the geologic and man-made features 
are presented in Attachment G. Photographs of geologic features F-1 to F-20 are presented in 
the attached Cambrian Phase II Karst Survey report (Attachment H). 
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1.0 INTRODUCTION AND METHODOLOGY 
 
 This report and any proposed abatement measures are intended to fulfill Texas 
Commission on Environmental Quality (TCEQ) reporting requirements (TCEQ, 2005). This 
geologic assessment includes a review of the subject site for potential aquifer recharge and 
documentation of general geologic characteristics for the subject site.  Horizon Environmental 
Services, Inc. (Horizon) conducted the necessary field and literature studies according to TCEQ 
Instructions to Geologists for Geologic Assessments on the Edwards Aquifer Recharge/Transition 
Zones (TCEQ, 2004).   
 
 Horizon walked transects spaced 50 feet apart, mapped the locations of features using 
a sub-foot accurate Trimble Geo HX handheld GPS, and posted processed data utilizing GPS 
Pathfinder Office software, topographic maps, and aerial photographs. Horizon also searched the 
area around any potential recharge features encountered to look for additional features. When 
necessary, Horizon removed loose rocks and soil (by hand) to preliminarily assess each feature’s 
subsurface extent while walking transects. However, labor-intensive excavation was not 
conducted during this assessment.  Features that did not meet the TCEQ definition of a potential 
recharge feature (per TCEQ, 2004), such as surface weathering, karren, or animal burrows, were 
evaluated in the field and omitted from this report. 
 
 The results of this survey do not preclude the possibility of encountering 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, work should be 
halted until the TCEQ (or appropriate agency) is contacted and a geologist can investigate the 
feature. 
 
2.0 ENVIRONMENTAL SETTING 
 
2.1 LOCATION AND GENERAL DESCRIPTION 
 
 The subject site consists of approximately 308 acres of mostly undeveloped 
pastureland and rangeland located along both sides of Shell Road in Georgetown, Williamson 
County, Texas (Attachment F, Figure 1) (Appendix F, Figure 1). 
 
2.2 LAND USE 
 
 The subject site is currently undeveloped pastureland and rangeland used to raise 
beef cattle. Surrounding lands are generally used for agricultural and single-family residential 
and/or commercial retail purposes. 
 
2.3 TOPOGRAPHY AND SURFACE WATER  
 
 The subject site is situated on gently to moderately sloping terrain that is located within 
the Berry Creek watershed (Attachment F, Figures 2 and 3). Surface elevations on the subject 
site vary from a minimum of approximately 765 feet above mean sea level (amsl) near the 
northeastern property corner adjacent to Berry Creek to a maximum of approximately 845 feet 
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amsl near the southern property boundary along Bellaire Drive (USGS, 2019). Drainage on the 
site occurs primarily by overland sheet flow from south to north. Additionally, an unnamed tributary 
of Berry Creek bisects the eastern portion of the site, which drains from southwest to northeast 
into a small, man-made stock pond (M-1) and into Berry Creek. Berry Creek is located 
immediately north of the subject site and drains from west to east eventually into the San Gabriel 
River. 
 
2.4 EDWARDS AQUIFER ZONE 
 
 The entire subject site is located within the Edwards Aquifer Recharge Zone (EARZ) 
(TCEQ, 2021) (Attachment F, Figure 2). The Recharge Zone is described as an area where the 
stratigraphic units constituting the Edwards Aquifer crop out, including the outcrops of other 
geologic formations in proximity to the Edwards Aquifer, where caves, sinkholes, faults, fractures, 
or other permeable features would create a potential for recharge of surface waters into the 
Edwards Aquifer. 
 
2.5 SURFACE SOILS  
 
 Four soil units are mapped within the subject site (NRCS, 2021) (Attachment F, Figure 
4). Generally, the soil series are similar in their physical, chemical, and engineering properties, 
with the principal exception being rock fragment content and thickness. The soil units are 
described in further detail below.  
  
 Doss silty clay, 1 to 5% slopes (DoC): This is a gently sloping soil that occurs on 
uplands. 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 (Werchan and Coker, 1983). 
  
 Eckrant extremely stony clay, 0 to 3% slopes (EeB): 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 (Werchan and Coker, 1983). 
  
 Eckrant-Rock outcrop association, 1 to 10% slopes (ErE): This unit occurs 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 
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are common. Permeability is moderately slow and surface runoff is rapid. The available water 
capacity is very low (Werchan and Coker, 1983). 
 
 Georgetown stony clay loam, 1 to 3% slopes (GsB): This a gently sloping soil that 
occurs within central upland areas of the subject site. 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 and erosion is a slight hazard (Werchan and Coker, 
1983). 
 
2.6 WATER WELLS 
 
 A review of TCEQ and Texas Water Development Board (TWDB) records revealed 1 
water well (No. 5819406) on the subject site and 17 wells within 0.5 miles of the subject site 
(TCEQ, 2021; TWDB, 2021). According to the TWDB records, the on-site well is completed within 
the Trinity Aquifer with no depth reported; however, this well was not found during the site survey 
and may no longer exist. Most of the off-site wells are reportedly completed within the Trinity 
Aquifer at total depths ranging from 800 to 970 feet below surface grade. Some of the off-site 
wells (Nos. 5819103, 390356, 439815, 439817, and 410122) are reportedly completed within the 
Edwards Aquifer at total depths ranging from 140 to 200 feet below surface grade. Horizon 
observed no wells on the subject site. 
 
 The results of this assessment do not preclude the existence of 
undocumented/abandoned wells on the site.  If a water well or casing is encountered during 
construction, work should be halted near the feature until the TCEQ is contacted.  
  
2.7 GEOLOGY 
 
Literature Review 
 
 A review of existing literature shows most of the subject site is underlain by the 
undifferentiated Edwards Limestone Formation (Ked) (UT-BEG, 1997), with an estimated 
maximum thickness of about 120 feet. The Edwards Formation consists mostly of gray to light 
brownish-gray, thin to medium-bedded, dense dolomite, dolomitic limestone, and limestone.  
  
 Overlying the Edwards is the Georgetown Formation, which crops out in higher 
elevated areas located in the southern portion of the subject site. It generally consists of limestone 
and marl with an estimated maximum thickness of about 20 feet. The limestone is fine-grained, 
argillaceous, nodular, moderately indurated, and light gray; some limestone is hard, brittle, 
thickbedded, and white. Marine megafossils include Kingena wacoensis and Gryphaea 
washitaensis (UT-BEG, 1995). 
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 The site Stratigraphic Column is provided as Attachment B, and the Site Geologic Map 
is Attachment D.   
 
 The subject site is located within the Balcones Fault Zone. Available geologic reports 
indicate the nearest mapped fault is located approximately 2 miles to the northeast (UT-BEG, 
1995). In general, the rock strata beneath the site dip to the east-southeast at about 10 to 30 feet 
per mile (less than 1°). The site Stratigraphic Column is provided as Attachment B, and the Site 
Geologic Map is Attachment D. 
 
Field Assessment 

 
Please see Attachment C for a narrative description of geology observed on the 

subject site. The Site Geologic Map is provided as Attachment D.  Horizon observed 34 naturally 
occurring geologic features (F-1, F-1.5, F-2, F-3, F-3.5, F-4 to F-6, F-6.5, F-7 to F-12, F-12A, and 
F-13 to F-30) and 6 man-made features (M-1 to M-6) on the subject site that meet the TCEQ 
definition of a potential recharge feature.  No springs or spring runs were identified at the subject 
site.  

 
It is of note that the entrance to Bat Well Cave is located off-site within an unnamed 

tributary of Berry Creek that runs along the northwestern side of the subject site. However, part 
of this cave’s mapped footprint extends beneath the subject site toward the southeast and 
northwest for approximately 300 feet.  

 
Geologic features identified on the subject site are described as follows: 
 
Geologic Feature F-1: Originally described as a large upland sinkhole located in an 

open area immediately west of subject site boundary. The feature measures approximately 20 
feet in diameter by (x) 1.5 feet deep, with several small drainage portal openings among large 
rocks and cobbles near the center, in an area measuring about 6 feet long x 3 feet wide x 3 feet 
deep.  Moderate to high air flow conductivity was noted at all the openings. After limited hand 
excavation, probing with a steel rod encountered loose small rocks and/or cobbles about 4 feet 
below the surface. Based on the presence of air flow conductivity and well-defined drainage portal 
openings, 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. Sometime between June and August 2017, Cambrian Environmental (Cambrian) 
excavated this feature (17 feet long x 10.5 feet wide x 5.5 feet deep) using a backhoe and 
classified the feature as a cave that measures 250 feet long x 170 feet wide (see attached Phase 
II Karst Survey [KS] report by Cambrian). The cave entrance measures approximately 4 feet long 
x 0.5 to 1 foot high. The cave trends along a N55W rock joint fracture. When Horizon conducted 
the most recent geologic assessment, the cave had been filled in with material due to the improper 
placement of excavated spoil piles immediately upslope of the cave entrance. This feature has a 
high infiltration rate and an apparent surface runoff catchment of less than 1 acre. 

 
Geologic Feature F-1.5: This feature was discovered by Cambrian during their Phase 

II KS. It was originally described as being a small solution cavity measuring approximately 1 foot 
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in diameter x 8 inches deep. Sometime between June and August 2017, Cambrian conducted 
excavation of the feature using a backhoe (10.5 feet long x 7 feet wide x 3 feet deep). The feature 
was determined to have slight air flow conductivity at the opening. The feature has an intermediate 
infiltration rate and surface runoff catchment of less than 0.4 acres.  

 
Geologic Feature F-2: Upland sinkhole measuring approximately 10 feet in diameter x 

1 foot deep that funnels into an area near its center that had several small drainage portal 
openings among loose rocks. High to very high air flow conductivity was noted at all of the 
openings. After limited hand excavation, the drainage portal area was enlarged and measured 
about 2 feet in diameter x 3 feet deep among more loose rocks/cobbles. A bedrock headwall was 
observed about 4 feet below the surface with additional void space of unknown extent below. 
Based on the presence of air flow conductivity, well-defined drainage portal openings, and 
apparent void space, 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. Somewhere between June and August 2017, Cambrian excavated the 
feature with hand tools (2 feet long x 1.5 feet wide x 4 feet deep) and deemed the feature to be a 
cave with a 15-foot-diameter footprint extending to the east of the entrance. This feature has an 
intermediate infiltration rate and an apparent surface runoff catchment of less than 0.4 acres. 

 
Geologic Feature F-3: Upland sinkhole measuring approximately 10 feet in diameter x 

1 foot deep, with small (<2 inches), semi-open drainage portals among loose to firm clayey soil 
infilling. Very slight air flow conductivity was noted at the portal openings. After limited hand 
excavation, probing with a steel rod encountered loose soil, small rocks and/or cobbles about 2 
feet below the surface. This feature has a very low infiltration rate and an apparent surface runoff 
catchment of less than 0.1 acre.  

 
Geologic Feature F-3.5: This feature was discovered by Cambrian during their Phase 

II KS (originally labeled as F-3, now F-3.5 by Horizon). It was originally described as an upland 
sinkhole located approximately 100 feet southeast of F-3. Sometime between June and August 
2017, Cambrian excavated the feature with a backhoe (17.5 feet long x 6.5 feet wide x 4 feet 
deep) and deemed the feature to be non-sensitive. No open portals and/or voids were found in 
the floor of the feature. This feature has a very low infiltration rate and an apparent surface runoff 
catchment of less than 0.1 acre.  

  
Geologic Feature F-4:  Solution cavity/solution enlarged fracture (azimuth: N280W) 

measuring approximately 3 feet long x 2 feet wide x 4.5 feet deep, with loose soil and rock infilling. 
Moderate air flow conductivity was noted at the opening. After limited hand excavation, probing 
with a steel rod encountered loose small rocks and/or cobbles about 6 feet below the surface. 
Sometime between June and August 2017, Cambrian excavated the feature using a backhoe (3 
feet long x 2.5 feet wide x 3 feet deep) until bedrock was encountered. This feature has an 
intermediate infiltration rate and an apparent surface runoff catchment of less than 0.4 acres.  

  
Geologic Feature F-5:  Large upland sinkhole located within an unnamed tributary of 

Berry Creek. The feature measures approximately 20 feet long x 15 feet wide x 3 feet deep, with 
several small drainage portal openings among loose rocks and cobbles near the center.  High air 
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flow conductivity was noted at all the openings. After limited hand excavation, probing with a steel 
rod encountered loose small rocks and/or cobbles about 4 feet below the surface. Based on the 
presence of air flow conductivity and well-defined drainage portal openings, 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. Sometime 
between June and August 2017, Cambrian excavated the feature using a backhoe (3.5 feet long 
x 3.5 feet wide x 4 feet deep) and determined the feature was a solution cavity. Horizon staff 
investigated the feature further and noted a bedding plane at the bottom of the feature that 
extends at least 10 feet to the south where it appeared to drop down. Horizon did not agree with 
Cambrian’s findings; in Horizon’s opinion, this feature should have been considered a potential 
cave until subsequent mechanical excavation could prove otherwise. Horizon staff excavated the 
feature on 11 May 2021 using a backhoe with hoe ram attachment and finished on 14 May 2021. 
Excavation dimensions measured approximately 30 feet long x 16 feet wide x 1.5 feet deep. Most 
of the excavated area containing no portals and/or voids was filled back in with rock to reduce the 
hazard risk to livestock on the site. The deeper end of the excavation measures approximately 
12.5 feet long x 8 feet wide x 8 feet deep. Near the floor of the excavation, the feature opens into 
an extensive, low (<3 feet high) horizontal bedding plane void that extends from northwest to 
southeast for approximately 56 feet. This feature was classified as a cave based on it being a 
natural underground open space formed by the dissolution of limestone that is large enough for 
an average-sized person to enter. Horizon staff began hand excavation and exploring the cave 
on 13 May 2021. After checking/hand-digging all possible leads, the primary drain for surface 
water runoff was determined to be located underneath a headwall at the northern end of the cave 
(~9 feet northeast of survey station no. 4). However, the drainage area lacked air flow conductivity 
and was too low to continue to pursue. During heavy rain recharge events, water flows into a 
secondary drain located along the northwestern end of the cave (near survey station no. 9).  This 
drainage area also lacked air flow conductivity and was too low to pursue. The floor of the feature 
was composed of small to large breakdown pieces that are partially covered with clay and soils 
that have washed out. Of note, the floor and ceilings of the cave were covered with loose organic 
material such as twigs, leaves, and soils, indicating that the entire cave floods during heavy rainfall 
events. Horizon staff surveyed and mapped the cave, which has been officially named Diluvio 
Cave for identification purposes, on 20 May 2021. The  footprint of the cave trends from northwest 
to southeast from the entrance of the cave. The cave is approximately 56 feet long (northwest to 
southeast) and 50 feet from north to south at the widest section of the cave (near survey stations 
nos. 1 and 4). Most of the cave is approximately 25 feet wide. Interior ceiling heights in the cave 
range from less than 0.5 feet to 3 feet. This cave is a significant recharge feature with a high 
infiltration rate and an apparent surface runoff catchment of greater than 1.6 acres due to its 
location within an extensive, unnamed drainage tributary of Berry Creek.  

  
Geologic feature F-6: Large upland sinkhole located in an open area measuring about 

35 feet long x 30 feet wide x 5 feet deep, with several boulders and large rocks apparently placed 
into the deeper recessed portions. Numerous drainage portals of various sizes are located 
throughout the rock debris. Slight to moderate air flow conductivity was noted at the openings. 
Based on the feature’s overall size, the apparent placement of large rocks, the presence of air 
flow conductivity, and numerous drainage portal openings, the potential for additional subgrade 
passage is very probable. This feature meets the requirements to be classified as a potential 
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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. Sometime between June and August 
2017, Cambrian excavated the feature using a backhoe (20 feet long x 7 feet wide in the middle 
and 12.5 feet wide at the edge of the feature x 10 feet deep) and deemed the feature to be a 
cave. The cave is a single bedding plane room that extends 25 feet from southwest to northeast 
and 17.5 feet long from north to south. The bedding plane is approximately 1 to 1.5 feet high 
throughout the room. One small drain was noted in the easternmost corner past a humanly 
impassable passage. Numerous excavated spoil piles and large rocks are located around the 
cave entrance. This feature has a high infiltration rate and an apparent surface runoff catchment 
less than 1 acre.  

 
Geologic Feature F-6.5: This feature was discovered by Cambrian during their Phase 

II KS. It was originally described as being a solution cavity measuring approximately 1.5 feet long 
x 0.6 feet wide x 0.5 to 1 foot deep with a rock joint fracture (azimuth: N10W). This feature is 
located approximately 50 feet northeast of F-7. Sometime between June and August 2017, 
Cambrian conducted mechanical excavation of the feature using a backhoe (26 feet long x 16.5 
feet wide x 4 feet deep). However, upon recent inspection by Horizon, no portals and/or voids 
were observed in the floor or the walls of the excavated feature. In addition, spoil piles from 
mechanical excavation were left upslope of the feature. This feature has a very low infiltration rate 
and an apparent surface runoff catchment of less than 0.1 acre.  

  
Geologic Feature F-7: Small upland sinkhole measuring approximately 7 feet in 

diameter x 1 foot deep, with an open drainage portal about 0.5 feet in diameter x 1 foot deep near 
the center. Slight air flow conductivity was noted at the opening.  After limited hand excavation, 
probing with a steel rod encountered a solution-enlarged fracture about 3 feet below the surface 
measuring 2.5 feet long x 1 foot wide x 5.5 feet deep (azimuth: N330°W). Sometime between 
June and August 2017, Cambrian conducted mechanical excavation of the feature using a 
backhoe (12.5 feet long x 11 feet wide x 1.5 feet deep) in a T shape. The main drainage portal 
near the center of the excavation measures 1.5 feet in diameter and 4.5 feet deep. This feature 
has an intermediate infiltration rate and an apparent surface runoff catchment of less than 0.1 
acre. 

 
Geologic Feature F-8:  Upland sinkhole located in an open pasture area that appears 

to have been chained and/or bulldozed many (>50) years ago. The feature measures 
approximately 12 feet long x 10 feet wide x 2.5 feet deep, and funnels to a semi-open area about 
3 feet long x 1.5 feet wide x 3.5 feet deep, with several drainage portal openings of various sizes 
among rocks and cobbles. This feature appears to have been partially filled with disturbed rock 
and soil material, possibly during past chaining/bulldozing. Slight to moderate air flow conductivity 
was noted at all of the openings. After limited hand excavation, probing with a steel rod 
encountered loose small rocks and/or cobbles about 4 feet below the surface. Based on the 
presence of air flow conductivity, the apparent placement of fill material, and well-defined drainage 
portal openings, 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. Sometime between June and August 2017, Cambrian conducted 
mechanical excavation of the feature using a backhoe (13 feet long x 7 feet wide x 5.5 feet deep) 
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and deemed the feature to be a cave. However, upon further investigation by Horizon, this feature 
lacks sufficient human-navigable passage to be considered a cave by Texas Speleological Survey 
(TSS) standards. This feature has a high infiltration rate and an apparent surface runoff catchment 
of less than 1 acre.  

  
Geologic Feature F-9:  Upland sinkhole located in an open area that measures 

approximately 20 feet long x 15 feet wide x 2.5 feet deep. This feature appears to have been 
partially filled with large rocks and/or soil debris, possibly during past chaining/bulldozing. Several 
drainage portal openings of various sizes occur among the fill material. Slight to moderate air flow 
conductivity was noted at all the openings. After limited hand excavation, probing with a steel rod 
encountered loose small rocks and/or cobbles about 4 feet below the surface. Based on the 
presence of air flow conductivity, the apparent placement of fill material, and well-defined drainage 
portal openings, 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. Sometime between June and August 2017, Cambrian mechanically 
excavated the feature using a backhoe (19 feet long x 15 feet wide x 6 feet deep) and deemed 
the feature to be a cave. The subsurface passage is a single room approximately 15 feet in 
diameter that extends to the south from the excavated entrance. This feature has a high infiltration 
rate and an apparent surface runoff catchment of less than 1 acre.  

  
Geologic Feature F-10:  Large upland sinkhole measuring approximately 35 feet long 

x 25 feet wide x 7.5 feet deep, with an exposed vertical rock headwall along the western side of 
the sink. Several hackberry trees are growing inside this sinkhole. An open drainage portal about 
2.5 feet long x 1.5 feet wide x 2 feet deep was found along the southwestern corner of the sink 
floor next to the headwall. Moderate air flow conductivity was noted at the opening. After limited 
hand excavation, this opening was enlarged, and void space large enough to enter could be seen 
to the left, trending from northeast to southwest. After crawling down through the opening, a larger 
void passage was encountered that measured about 35 feet long x 10 to 12 feet wide x 3 to 8 feet 
high.  Several internal open drains were observed along the floor at the lowest points of the void 
passage. In addition, cave crickets and a few tricolored bats (formerly known as eastern 
pipistrelle) were observed inside the void passage. 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. Sometime between June 
and August 2017, Cambrian explored the cave during their Phase II KS and noted that the cave 
is 25 feet long and 10 feet wide extending from the sinkhole rim to the southwest. This cave has 
a very high infiltration rate and a surface runoff catchment of less than 1 acre.  

  
Geologic Feature F-11: Potential upland sinkhole measuring approximately 20 feet in 

diameter x 1.5 feet deep, with several thin, flat rocks and soil debris apparently placed into the 
feature. No drainage portals or air flow conductivity were identified in the feature. Somewhere 
between June to August of 2017, Cambrian excavated the feature using hand tools and deemed 
the feature to be non-sensitive. Cambrian noted this feature was likely due previous land clearing 
activities. This feature has a low infiltration rate and an apparent surface runoff catchment of less 
than 0.1 acres. 
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Geologic Feature F-12:  Upland sinkhole located in wooded area measuring 
approximately 8 feet in diameter x 1.5 feet deep that had several medium-sized rocks placed near 
its center. Numerous small drainage portals were found among the rocks, and high air flow 
conductivity was noted at all the openings. After limited hand excavation, a solution cavity about 
4.5 feet long x 2 feet wide x 4 feet deep, with small drainage portal openings along 2 sides, was 
exposed. Based on the presence of air flow conductivity and well-defined drainage portal 
openings, 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. Somewhere between June to August of 2017, Cambrian excavated the feature by hand 
during their Phase II KS and deemed the feature to be sensitive but not a cave. This feature has 
an intermediate infiltration rate and an apparent surface runoff catchment of less than 0.4 acres. 

  
Geologic Feature F-12A: Small semi-open solution cavity located approximately 20 

feet northwest of feature F-12, measuring approximately 1 feet long x 0.5 feet wide x 1 foot deep, 
with loose soil and rock infilling. Slight to moderate air flow conductivity was noted at the opening. 
After limited hand excavation, probing with a steel rod encountered loose small rocks and/or 
cobbles about 2 feet below the surface. Somewhere between June to August of 2017, Cambrian 
excavated the feature by hand during their Phase II KS and deemed the feature to be sensitive 
but not a cave. This feature has a low to intermediate infiltration rate and an apparent surface 
runoff catchment of less than 0.4 acres.  

  
Geologic Feature F-13: Upland sinkhole measuring approximately 20 feet long x 6 feet 

wide x 2 feet deep, with 2 small (<2 inches) semi-open drainage portals about 12 feet apart among 
loose to firm clayey soil infilling.  This feature appears to be partially filled with small rock and/or 
soil debris. Slight air flow conductivity was noted at the portal openings. After limited hand 
excavation, probing with a steel rod encountered loose soil, small rocks and/or cobbles about 3 
feet below the surface. Somewhere between June to August of 2017, Cambrian mechanically 
excavated the feature using a backhoe (16.5 feet long x 4 to 11 feet wide x 7.5 feet deep) and 
deemed this feature to be a cave filled with soil. However, Horizon  investigated the feature further 
and determined the feature is an upland sinkhole that lacks sufficient human- navigable passage 
to be considered a cave by TSS standards. This feature has an intermediate infiltration rate and 
an apparent surface runoff catchment of less than 0.4 acres.  

  
Geologic Feature F-14: Solution-enlarged fracture measuring approximately 3 feet 

long x 0.5 feet wide x 1.5 feet deep (azimuth: N295°W), with apparent semi-open drainage portals 
and slight air flow conductivity. After limited hand excavation, probing with a steel rod encountered 
loose clay and cobbles about 2.5 feet below the surface. Sometime between June and August 
2017, Cambrian excavated the feature by hand during their Phase II KS and deemed the feature 
to be non-sensitive. No open portals and/or voids were found in the floor of the feature. This 
feature has a low infiltration rate and an apparent surface runoff catchment of less than 0.4 acres.  

  
Geologic Feature F-15:  Small upland sinkhole measuring approximately 7 feet long x 

5 feet wide x 1.5 feet deep that funnels into an open drainage portal about 1 foot long x 0.5 feet 
wide x 1 foot deep among loose rocks. High air flow conductivity was noted at the opening. After 
limited hand excavation, the drainage portal area was enlarged, and measured about 2 feet in 
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diameter x 1.5 feet deep, narrowing for another 0.5 feet below before widening again with 
additional void space below of unknown extent. Based on the presence of air flow conductivity, 
well-defined drainage portal openings, and apparent void space, 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. Sometime between June 
and August 2017, Cambrian mechanically excavated the feature using a backhoe (10 feet long x 
4 to 8 feet wide x 3 feet deep) and deemed the feature to be sensitive but not a cave. The opening 
on the surface extends horizontally beneath a bedding plane for approximately 4 feet. This feature 
has an intermediate infiltration rate and an apparent surface runoff catchment of less than 0.4 
acres.  

  
Geologic Feature F-16:  Solution cavity measuring approximately 3 feet long x 2 feet 

wide x 1.5 feet deep with loose soil infilling. The feature undercuts toward the north about 1 foot 
high and 2 feet long with an apparent animal burrow. Slight air flow conductivity was noted at the 
opening. After limited hand excavation, probing with a steel rod encountered loose small rocks 
and/or cobbles about 2 feet below the surface. Sometime between June and August 2017, 
Cambrian mechanically excavated the feature using a backhoe (12 feet long x 10 feet wide x 2 
feet deep) and deemed the feature to be non-sensitive. No open portals and/or voids were found 
in the floor of the feature. This feature has a low infiltration rate and an apparent surface runoff 
catchment of less than 0.1 acre.  

  
Geologic Feature F-17:  Small drainage portal opening (0.5 feet in diameter) within the 

top of an underlying solution cavity measuring about 5 feet long x 3 feet wide x 3 feet high, with a 
dark grayish-brown soil and rock floor. Moderate to high air flow conductivity was noted at the 
opening. After limited hand excavation, the hole was widened (to 2.5 feet long x 1.5 feet wide), 
revealing additional void horizontal passages surrounding the cavity in all directions. After 
entering the cavity, a low (3 feet down to 1 foot high) bedding plane void passage continued 
toward the northwest, east, and southeast for about 6 to 8 feet from the surface opening. Another 
apparent bedding plane void area could be seen (though not entered without enlargement) to the 
south/southeast through an opening (2 feet wide x 1 foot high) along the southwestern side wall 
that drops into another passage (3 feet high x 4 feet wide, with an unknown length). 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. Somewhere between June and August 2017, Cambrian excavated the feature by hand 
during their Phase II KS and deemed the feature to be a cave. The cave consists of 2 low and 
wide rooms that extend a total of 25 feet to the south. This cave has a very high infiltration rate 
and a surface runoff catchment of less than 1 acre.  

  
Geologic Feature F-18: Small upland sinkhole measuring approximately 5 feet in 

diameter x 1 foot deep that funnels into an open drainage portal about 0.5 feet in diameter x 1 
foot deep among loose rocks and soil. Moderate to high air flow conductivity was noted at the 
opening. After limited hand excavation, probing with a steel rod encountered loose small rocks 
and/or cobbles about 2 feet below the surface. Based on the presence of air flow conductivity and 
a well-defined drainage portal opening, the potential for additional subgrade passage is very 
probable. This feature meets the requirements to be classified as a potential cave, based on it 
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being a natural underground open space formed by dissolution of limestone that is large enough 
for an average-sized person to enter. Sometime between June and August 2017, Cambrian 
excavated the feature by hand (7 feet long x 2.5 to 4 feet wide x 3 feet deep) during their Phase 
II KS and deemed this feature to be a solution cavity but not a cave. This feature has a low to 
intermediate infiltration rate and an apparent surface runoff catchment of less than 0.4 acres.    

  
Geologic feature F-19: Large upland sinkhole measuring about 30 feet long x 25 feet 

wide x 3 feet deep, with multiple drainage portal openings among rocks, cobbles, and loose soil. 
Moderate to high air flow conductivity was noted at the openings. Based on the feature’s overall 
size, the presence of air flow conductivity, and numerous drainage portal openings, 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. Sometime 
between June and August 2017, Cambrian mechanically excavated the feature using a backhoe 
(14 feet long x 8.5 feet wide x 7 feet deep) and deemed the feature to be a cave. The cave was 
noted to be approximately 40 feet in diameter with a maximum depth of 20 feet below the surface. 
During Horizon’s subsequent site investigation, the cave entrance had been filled in with material 
from improperly placed spoil piles immediately upslope of the excavation. This feature has a high 
infiltration rate and an apparent surface runoff catchment less than 1 acre.     

 
Geologic feature F-20: Upland sinkhole measuring about 20 feet in diameter x 3 feet 

deep, with a small drainage portal opening among rocks, leaves, and loose soil. Moderate to high 
air flow conductivity was noted at the openings. Based on the feature’s overall size, the presence 
of air flow conductivity, and an open drainage portal, 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. Sometime between June and August 2017, 
Cambrian excavated the feature by hand during their Phase II KS and deemed the feature to be 
a solution cavity but not a cave. Horizon staff further investigated the feature and determined that 
the feature is an upland sinkhole with a solution cavity drainage portal. This feature has an 
intermediate infiltration rate and an apparent surface runoff catchment less than 0.4 acres. 

 
Geologic feature F-21: Small upland sinkhole measuring approximately 4 feet in 

diameter x 1 foot deep with a solution cavity drainage portal among rocks, leaves, and loose soil 
near the center of the sink. The drainage portal measures 1 foot in diameter x 3.5 feet deep and 
was noted to have slight air flow conductivity at the opening. This feature has an intermediate 
infiltration rate and an apparent surface runoff catchment of less than 0.4 acres. 

 
Geologic feature F-22: Large upland sinkhole measuring approximately 60 feet long x 

50 feet wide x 2.5 feet deep. Multiple drainage portals among rocks and loose soil were found 
near the center of the sink, with the largest portal being approximately 3 feet long x 1.5 feet wide 
x 2 feet deep. The feature was noted to have slight to moderate air flow conductivity near the 
opening. Horizon staff began excavation of the feature on 14 May 2021 using a backhoe with hoe 
ram attachment and finished on 18 May 2021. Excavation dimensions measure approximately 16 
feet long x 13 feet wide x 9.5 feet deep. The main entrance excavation measures approximately 
11 feet long x 6.5 feet wide x 9.5 feet deep. Approximately 5 feet below the surface is a low 
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bedding plane that wraps around the feature from the southeast to the northeast. This feature 
was classified as a cave based on it being a natural underground open space formed by the 
dissolution of limestone that is large enough for an average-sized person to enter. Horizon staff 
began hand excavation and exploration of the cave on 18 May 2021. After checking/hand-digging 
all possible leads, the primary drain for surface water runoff was determined to be located at the 
southern end of the cave (approximately ~8.5 feet southeast from survey station no. 0) toward 
Bat Well Cave. The drainage portal lacked air flow conductivity and has been massively filled with 
clay, dirt, and loose soils. It is of note that the cave is approximately 50 feet from the footprint of 
Bat Well Cave and trending in line with the previously discovered cave. It is possible that the 
drainage portal to the southeast could lead to Bat Well Cave but has been massively filled with 
clay, dirt, and loose soils. A secondary drain was discovered in the northernmost portion of the 
cave; however, the drainage area lacked air flow conductivity and was too low to continue to 
pursue. The floor of the feature was covered with thick layers of loose soil/clay that have been 
washed into the sink for many years. Horizon staff surveyed and mapped the cave, which has 
been officially named Bat Well Sink Cave for identification purposes, on 19 May 2021. The total 
footprint of the cave trends northwest to southeast from the entrance of the cave. The cave is 
approximately 38 feet long (from northwest to southeast) and 23 feet from northeast to southwest 
at the widest section of the cave (near survey stations nos. 3, 4, 5 and 2A). Most of the cave is 
approximately 10 feet wide. Interior ceiling heights in the cave range from less than 0.5 feet to 3 
feet. This feature has an intermediate infiltration rate and a surface runoff catchment of less than 
1 acre. Of note, this cave is located approximately 50 feet from the footprint of Bat Well Cave and 
trending in line with the previously discovered cave. It is therefore possible that Bat Well Sink 
Cave may be connected and/or provide additional recharge input into Bat Well Cave.  

 
Geologic feature F-23: Small solution cavity measuring approximately 1.5 feet long x 

1 foot wide x 1.5 feet deep. During the initial site investigation, the feature was noted to have 
slight air flow conductivity. Horizon staff excavated the feature on 18 May 2021 using a backhoe 
with hoe ram attachment. The excavation measured approximately 9.5 feet long x 6.5 feet wide x 
2.5 feet deep where it hits a bedrock floor. After mechanical excavation, Horizon probed the floor 
of the feature with a steel rod; however, no portals and/or voids were discovered in the floor or 
the walls of the feature. This feature has a very low infiltration rate and a surface runoff catchment 
of less than 0.1 acre.  

 
Geologic feature F-24: Small upland sinkhole measuring approximately 7 feet in 

diameter x 1 foot deep. One small, semi-open drainage portal was found near the center of the 
sink among rocks and loose soils. During the initial site investigation, the feature was noted to 
have slight air flow conductivity. Horizon staff excavated the feature on 18 May 2021 using a 
backhoe with hoe ram attachment. The excavation measured approximately 10.5 feet long x 10 
feet wide x 1.5 feet deep where it hits a bedrock floor. After mechanical excavation, Horizon 
probed the floor of the feature with a steel rod; however, no portals and/or voids were discovered 
in the floor or the walls of the feature. This feature has a very low infiltration rate and a surface 
runoff catchment of less than 0.1 acre.  

 
Geologic feature F-25: Small upland sinkhole measuring approximately 8 feet long x 

1.5 feet deep. Near the center of the sink is a solution-enlarged fracture (azimuth: N40E) that is 
approximately 4 feet long x 0.5 feet wide x 3 feet deep. During the initial site investigation, the 
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feature was noted to have slight air flow conductivity. This feature has an intermediate infiltration 
rate and an apparent surface runoff catchment of less than 0.4 acres.   

Geologic feature F-26: Small upland sinkhole measuring approximately 7 feet long x 
5 feet wide x 1.5 feet deep. Near the center of the sink is a rock-choked solution cavity that is 1 
foot in diameter x 7 feet deep. During the initial site investigation, the feature was noted to have 
moderate to high air flow conductivity. Based on the presence of air flow conductivity, the potential 
for additional subgrade passage is very probable. The characteristics of the feature meet the 
requirements to be classified as a potential cave. Of note, this feature is located directly over the 
footprint of Bat Well Cave and is most likely connected and/or provides additional recharge input 
to this cave. This feature has an intermediate infiltration rate and an apparent surface runoff 
catchment of less than 0.4 acres.  

Geologic feature F-27: Historically known cave located off of the subject site. This cave 
is gated off and located within an unnamed tributary of Berry Creek. The cave was mapped and 
surveyed in May 1962 by Richard Finch, B. Wall, G. Davis, and D. Lemons of the Southwestern 
Speleological Society and officially named Bat Well Cave. Additionally, this cave was 
resurveyed and mapped in 1992 by Bill Russell and Jon Hunter (see attached cave map). The 
total surveyed passage of the cave is 1080 feet from northwest to southeast. The northwestern 
portion reportedly contained one of the larger bat colonies in Williamson County and was 
previously used for mining guano in 1909. The northwestern and southeastern portions of the 
cave footprint extend into the subject site boundaries. This cave is a significant recharge feature 
with a very high infiltration rate and an apparent surface runoff catchment of greater than 1.6 
acres due to its location within an extensive unnamed tributary of Berry Creek   

Geologic feature F-28: Small upland sinkhole measuring approximately 6 feet in 
diameter x 1 foot deep. Near the center of the sink, among rocks and loose soils, is a solution 
cavity that measures approximately 2 feet long x 0.8 feet wide x 1 foot deep. During the initial site 
investigation, slight air flow conductivity was noted at the opening. Horizon staff excavated the 
feature on 19 May 2021 using a backhoe with hoe ram attachment. The excavation measures 
approximately 8 feet long x 5 feet wide x 3 feet deep where it hits a bedrock floor. After mechanical 
excavation, Horizon probed the floor of the feature with a steel rod; however, no portals and/or 
voids were discovered in the floor or the walls of the feature. This feature has a very low infiltration 
rate and a surface runoff catchment of less than 0.1 acre. 

Geologic feature F-29: Small solution cavity measuring approximately 2.5 feet long x 
0.5 feet wide x 1 foot deep. During the initial site investigation, the feature was noted to have very 
slight air flow conductivity. Horizon staff excavated the feature on 18 May 2021 using a backhoe 
with hoe ram attachment. The excavation measured approximately 8 feet long x 6 feet wide x 3.5 
feet deep where it hits a bedrock floor. After mechanical excavation, Horizon probed the floor of 
the feature with a steel rod; however, no portals and/or voids were discovered in the floor or the 
walls of the feature. This feature has a very low infiltration rate and a surface runoff catchment of 
less than 0.1 acre. 
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 Geologic feature F-30: Small solution cavity measuring approximately 1 foot in 
diameter x 1 foot deep. During the initial site investigation, the feature was noted to have slight 
air flow conductivity. Horizon staff excavated the feature on 18 May 2021 using a backhoe with 
hoe ram attachment. The excavation measured approximately 4 feet long x 3 feet wide x 1.5 feet 
deep where it hits a bedrock floor. After mechanical excavation, Horizon probed the floor of the 
feature with a steel rod; however, no portals and/or voids were discovered in the floor or the walls 
of the feature. This feature has a very low infiltration rate and a surface runoff catchment of less 
than 0.1 acre. 
 
 Man-made features identified on the subject site are described as follows: 
 
 Man-made feature M-1: Dry man-made stock pond measuring approximately 98 feet 
long x 68 feet wide x 5 feet deep. The pond has a clay-lined floor and no portals and/or voids 
were observed in the floor of the feature.  
 
 Man-made features M-2 to M-6: City of Georgetown sanitary sewer manholes 
measuring approximately 3 feet in diameter. No leaks were noticed surrounding these features. 
The sanitary sewer appears to be in good working condition.  
 
3.0 CONCLUSIONS AND RECOMMENDATIONS 
 
 Twenty-three geologic features (F-1, F-1.5, F-2, F-4, F-5, F-6, F-7, F-8, F-9, F-10, F-
12, F-12A, F-13, F-15, F-17, F-18, F-19, F-20, F-21, F-22, F-25, F-26, and F-27) 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, larger protective buffers for 10 of these features (F-1, F-2, F-
5, F-6, F-9, F-10, F-17, F-19, F-22, and F-27) are recommended to meet the TCEQ guidance for 
setbacks of caves with mapped subsurface footprints. 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 the cave's watershed catchment up to 200 feet from the footprint.  
 
 Eleven geologic features (F-3, F-3.5, F-6.5, F-11, F-14, F-16, F-23, F-24, F-28, F-29 
and F-30) 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.  In addition, the man-made features on the site (M-1, M-2, 
M-3, M-4, M-5, and M-6) have been evaluated as non-sensitive for groundwater recharge 
capability and would therefore not require TCEQ protective setback buffers. 
 
 Most of the site generally appears well-suited to development prospectuses. 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 disturbing activities. 
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 Because the subject site is located over the Edwards Aquifer Recharge Zone, it is 
possible that subsurface voids underlie the site. If any subsurface voids are encountered during 
site development, work should halt immediately so that a geologist may assess the potential for 
the void(s) to provide meaningful contribution to the Edwards Aquifer. 
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SITE PHOTOGRAPHS 
  



 

21081-001GA Photos 1 

   
PHOTO 1 

View of geologic feature F-3 (upland sinkhole) drainage portal, 
facing northeast 

 

 PHOTO 2 
View of geologic feature F-5 (sinkhole/Diluvio Cave) prior to 

excavation in unnamed tributary of Berry Creek, facing northeast 

 

 

 

 
PHOTO 3 

View of F-5 after mechanical excavation, facing northwest  
  PHOTO 4 

View of F-5 main cave entrance drop, facing down 
 



 

21081-001GA Photos 1 

   
 PHOTO 5 

View of F-5 horizontal bedding plane room from survey station no. 
2 to station no. 3, facing north 

 PHOTO 6 
View of F-5 bedding plane room from station no. 2, facing east 

 
 
 

   
PHOTO 7 

View of F-5 from station no. 5 into the lowest portion of the room 
near station no. 7, facing northwest 

 PHOTO 8 
View of geologic feature F-21 (upland sinkhole), facing down 
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PHOTO 9 

View of geologic feature F-22 (sinkhole/Bat Well Sink Cave) before 
mechanical excavation, facing north 

 PHOTO 10 
View of feature F-22 after mechanical excavation, facing north 

   
PHOTO 11 

View of F-22 cave entrance drop, facing down 
 PHOTO 12 

Interior view of F-22 low (<2 feet high) horizontal bedding plane 
room going toward the back drain, facing northwest 



 

21081-001GA Photos 1 

 

   
PHOTO 13 

View of geologic feature F-23 (solution cavity), facing west 
 PHOTO 14 

View of F-23 after mechanical excavation, facing northeast 
 

   
PHOTO 15 

View of F-23 bedrock floor, facing down 
 PHOTO 16 

View of geologic feature F-24 (small upland sinkhole), facing 
northeast   
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PHOTO 17 

View of F-24 after mechanical excavation, facing northwest 
 PHOTO 18 

View of geologic feature F-25 (upland sinkhole/solution enlarged 
fracture trending N40E), facing northeast 

   
PHOTO 19 

View of geologic feature F-26 (sinkhole/solution cavity), facing 
north 

 PHOTO 20 
View of geologic feature F-27 (BatWell Cave) gated entrance, 

facing northwest 
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PHOTO 21 

View of F-27 (BatWell Cave) entrance with initial drop, facing 
northwest 

 PHOTO 22 
View of geologic feature F-28 (sinkhole/solution cavity), facing 

northwest 

 

 

 
PHOTO 23 

View of F-28 after mechanical excavation, facing northwest 
 PHOTO 24 

View of geologic feature F-29 (solution cavity), facing south   
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PHOTO 25 

View of F-29 after mechanical excavation, facing northeast 
 PHOTO 26 

View of geologic feature F-30 (solution cavity), facing down 
 

   
PHOTO 27 

View of F-30 after mechanical excavation, facing south 
 PHOTO 28 

View of man-made feature M-1 (man-made stock pond), facing 
southwest 
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RESULTS OF PHASE 2 KARST INVESTIGATIONS AT THE GEORGETOWN VILLAGE, 
GEORGETOWN, WILLIAMSON COUNTY, TEXAS 

 

Between the 18th of June and the 10th of August 2017 Cambrian Environmental personnel conducted a 

phase 2 investigation of previously documented potential karst features located on land proposed for 

future expansion of the Georgetown Village residential development in Georgetown, Texas. Phase 2 

investigations involved excavation and exploration of known and suspected karst features identified in a 

site investigation conducted by Horizon Environmental Services earlier in 2017. Twenty-three features 

were investigated including 21 features identified by Horizon and two features identified by Cambrian 

adjacent to features identified by Horizon (identified herein as features F-1.5 and F-6.5).  Four features 

were determined to be non-karst and non-sensitive with respect to aquifer recharge and karst ecology (F-

3, F-11, F-14, and F-16). Nine features were determined to be caves of various size (F-1, F-2, F-6, F-8, F-9, 

F-10, F-13, F-17, and F-19). These features are sensitive with respect to aquifer recharge and are 

recommended for further study for endangered karst invertebrates (Phase 3 investigation). The most 

notable features by far are the caves F-1 and F-19. The remaining features (F-1.5 F-4, F-5, F6.5, F-7, F-12 

a, F-12-b, F-15, F-18, and F-20) were determined to be karst features too small for human entry. They are 

sensitive with respect to aquifer recharge but show limited potential for endangered karst invertebrate 

habitat. Some of these are solution cavities that are suitable for further investigation by bait trapping. 

Table 1. Summary of excavation results. 

Feature Type Progress Next Step 

F1 Cave (150’ x 250’) Excavation complete Biological Survey 

F1.5 Solution Cavity Excavation complete Bait Trap 

F2 Cave (15' in diameter) Excavation complete Biological survey 

F3 Non-sensitive Excavation complete None 

F4 Solution Cavity Excavation complete Bait Trap 

F5 Solution Cavity Excavation complete Bait Trap 

F6 Cave (25' in diameter) Excavation complete Biological survey 

F6.5 Solution Cavity Excavation complete Bait Trap 

F7 Solution Cavity Excavation complete Bait Trap 

F8 Cave (10’ in diameter) Excavation complete Biological Survey 

F9 Cave (12’ in diameter) Excavation complete Biological survey 

F10 Cave (10’ x 20’ diam.) Excavation complete Biological survey 

F11 Non-sensitive Excavation complete None 

F12a Solution Cavity Excavation complete Bait Trap 

F12b Solution Cavity Excavation complete Bait Trap 

F13 Small Cave Excavation complete Bait Trap 

F14 Non-sensitive Excavation complete None 

F15 Solution Cavity Excavation complete Bait Trap 

F16 Non-sensitive Excavation complete None 

F17 Cave (25' in diameter) Excavation complete Biological survey 

F18 Solution Cavity Excavation complete None, minor recharge feature 

F19 Cave (40' in diameter) Excavation complete Biological Survey 

F20 Solution Cavity Excavation Complete Bait Trap 



Feature-by-feature Excavation Results 

F-1 Cave     Presence/Absence Investigation Recommended 

The feature was originally described by Horizon Environmental Services, Inc. as a large upland sinkhole 

measuring approximately 20 feet in diameter by 1.5 feet deep with a central drainage portal area 

measuring approximately 6 feet long by 3 feet wide by 3 feet deep (Photo 1). Moderate to high air flow 

was observed at all drainage openings. Preliminary hand excavation revealed loose rocks and cobbles 

approximately 4 feet below the surface with additional void space of unknown extent. 

Cambrian personnel conducted backhoe and hand excavation in the feature (Photo 2). During the 

excavation process, signs of airflow and channelized recharge of water were detected. Fill material 

predominantly consisted of large limestone boulders, cobbles, and dark brown clayey soil. Excavation 

ceased when the feature became accessible for human entry. Excavation of this feature confirmed that it 

is karst in origin. The feature is a fracture-controlled cave with the entrance passage formed primarily 

along a trend of N55°W. The cave entrance occurs beneath the north rim of the excavation pit 

approximately 4.5 feet below the surface. The cave consist of three basic elements; a series of stair-

stepping passages trending downward to the east from the entrance (Photos 3 through 5) followed by a 

low, wide bedding plane passage which extends to the north and east (Photo 6), and an additional series 

of passages extending to the northeast at slightly higher elevation leading to a gallery of speleothems with 

pools of water (Photos 7 and 8). The speleothems and water indicate that some sort of recharge feature 

exists at the surface approximately 220 feet northeast of the entrance. A drainage channel is carved into 

the soil floor of the cave (Photo 6) extending from the vicinity of the entrance eastward to a cluster of 

drainage portals in the floor of the eastern end of the cave. The cave reaches its maximum humanly-

passible depth in this area at approximately 18 feet below the surface. The presence of the drainage 

channel confirms the significance of the cave as an aquifer recharge feature. The overall footprint of the 

cave measures approximately 250 feet from west to east and approximately 170 feet from north to south 

(Figure 1). The feature contains significant habitat potential for endangered karst invertebrates. Biological 

surveys will be conducted to determine presence or absence of endangered karst invertebrates.  

 



 
Photo 1. Feature F-1 prior to excavation. 

 
Photo 2. Feature F-1 during backhoe and hand excavation (facing north rim of cave entrance).  



 
Photo 3. Talus pile at entrance of F-1 with daylight in the background from excavation pit. 

 
Photo 4. Fracture-controlled entrance passage heading east from the entrance of F-1. 



 
Photo 5. Westward view toward entrance passage from lower room of F-1. 

 
Photo 6. Drainage channel in soil floor in lower room of F-1. 



 
Photo 7. Speleothems in northern end of F-1 indicating a recharge pathway from the surface. 

 
Photo 8. Speleothem gallery and pool of water at northeastern extent of F-1. 



 

 

Figure 1. Map view and cross-section of Feature F-1. 

 

 

 

 



F-1.5 Solution Cavity    Presence/Absence Investigation Recommended 

An additional feature occurring approximately 95 feet southwest of F-1 was identified by Cambrian 

Environmental on 21 July 2017 when the backhoe ran over it. Surface expression of the feature prior to 

excavation measured approximately 1 foot in diameter by 8 inches deep (Photo 9). Cambrian personnel 

conducted backhoe excavation and subsequent hand excavation in the feature. During the excavation 

process, signs of airflow were detected. Excavation of this feature confirmed that it is karst in origin. The 

feature is a solution cavity measuring approximately 1 foot long by 3.5 feet wide by 2.5 feet deep 

horizontally and is likely an extension of Feature F-1 (Photo 10).  Cambrian personnel will conduct bait 

trapping surveys in the feature. 

 
Photo 9. Feature F-1.5 prior to Cambrian excavation. 

 
Photo 10. Feature F-1.5 following backhoe and hand excavation. 



F-2 Cave     Presence/Absence Investigation Recommended 

The feature was originally described by Horizon Environmental Services, Inc. as an upland sinkhole 

measuring approximately 10 feet in diameter by 1 foot deep with several small drainage portal openings. 

Preliminary hand excavation produced a central drainage portal area measuring approximately 2 feet in 

diameter by 3 feet deep with a bedrock headwall about 4 feet below the surface with additional void 

space and high air flow conductivity (Photo 11). The feature was classified as a potential cave. 

Cambrian personnel conducted hand excavation in the feature. Fill material consisted of limestone 

cobbles and boulders and dark clayey soil. During the excavation process, signs of airflow and channelized 

recharge of water were detected.  Excavation ceased when the feature became accessible for human 

entry (Photos 12 through 14).  Excavation of this feature confirmed that it is karst in origin. The feature is 

a cave that contains significant habitat potential for endangered karst invertebrates. The entrance of the 

feature measures approximately 2 feet long by 1.5 feet wide by 4 feet deep and the footprint is 

approximately 15 feet in diameter extending to the east of the entrance (Figure 2). Biological surveys will 

be conducted to determine presence or absence of endangered karst invertebrates. 

 
Photo 11. Feature F-2 prior to Cambrian excavation. 



 

  
Photos 12, 13, and 14. Feature F-2 during and after to Cambrian excavation. 



 
Figure 2. Map view and cross-section of Feature F-2. 



F-3  Non-karst Closed Depression  No Further Action Required 

The feature was originally described by Horizon Environmental Services, Inc. as an upland sinkhole 

measuring approximately 10 feet in diameter by 1 foot deep with several small (<2 in) semi-open drainage 

portals containing fill material of loose to firm clayey soil and small rocks and cobbles (Photo 15).  

Cambrian personnel conducted backhoe excavation and subsequent hand excavation in the feature. The 

excavated area measures approximately 7 feet long by 4 feet wide by 4.5 feet deep, and fill material 

consisted of dark to brown clayey soil with interspersed limestone cobbles. Excavation ceased when a 

bedrock surface was exposed (Photo 16 and 17).  Excavation of this feature confirmed that it is non-karst 

in origin.   During the excavation process, no signs of airflow or channelized recharge of water were 

detected, nor does the feature appear to have formed by soil or bedrock collapse. No Habitat Potential. 

 
Photo 15. Feature F-3 prior to Cambrian excavation. 

 

 



 
Photo 16. Feature F-3 during Cambrian backhoe excavation. 

 
Photo 17. Feature F-3 after Cambrian backhoe and hand excavation. 

 



F-4  Solution Cavity    Presence/Absence Investigation Recommended 

The feature was originally described by Horizon Environmental Services, Inc. as a solution cavity measuring 

approximately 3 feet long by 2 feet wide by 4.5 feet deep with loose soil and rock infilling (Photo 18). 

Moderate air flow conductivity was observed. 

Cambrian personnel conducted backhoe excavation and subsequent hand excavation in the feature. The 

excavated solution cavity measures approximately 2 feet long by 1 foot wide by 3 feet deep, and the fill 

material consisted of brown clayey soil and organics with interspersed limestone cobbles. The feature 

seems to continue into the subsurface but further excavation was not practical with the backhoe (Photos 

19 through 21). Excavation of this feature confirmed that it is karst in origin. The feature parallels a 

lineation (trending roughly N40°E) in the vegetation crossing the property as seen in aerial photos. 

Cambrian concludes that this feature is likely formed on or within the damage zone of an un-mapped 

fault. Features F-5, F-8, F-10, and F-17 are likely associated with the same fault. Cambrian personnel will 

conduct bait trapping surveys in the feature. 

 
Photo 18. Feature F-4 prior to Cambrian excavation. 



 
Photo 19. Feature F-4 during Cambrian backhoe excavation. 



 
Photo 20. Feature F-4 prior to Cambrian excavation. 

 
Photo 21. Feature F-4 after Cambrian backhoe and hand excavation. 

 



F-5 Solution Cavity    Presence/Absence Investigation Recommended 

The feature was originally described by Horizon Environmental Services, Inc. as a large upland sinkhole in 

an unnamed tributary of Berry Creek measuring approximately 20 feet long by 15 feet wide by 3 feet deep 

with several small drainage portal openings among rocks and cobbles in the center and high air flow 

conductivity (Photo 22). Preliminary excavation and probing revealed a depth of approximately 4 feet. 

The feature was classified as a potential cave. The feature is a significant recharge feature being located 

in the bed of a drainage channel. 

Cambrian personnel conducted backhoe excavation and subsequent hand excavation in the feature. The 

excavated drainage area is triangular and measures approximately 3.5 feet long by 3.5 feet wide by 4 feet 

deep, and the fill material consisted of dark to brown clayey soil with limestone cobbles (Photo 23). 

Excavation of this feature confirmed that it is karst in origin. The feature is a solution cavity that extends 

horizontally along a bedding plane to the northwest and to the southeast but is not humanly passable in 

either direction (Photo 24 and 25, Figure 3). The feature parallels a lineation (trending roughly N40°E) in 

the vegetation crossing the property as seen in aerial photos. Cambrian concludes that this feature is likely 

formed on or within the damage zone of an un-mapped fault. Features F-4, F-8, F-10, and F-17 are likely 

associated with the same fault. Cambrian personnel will conduct bait trapping surveys in the feature. 

.  

Photo 22. Feature F-5 prior to Cambrian excavation. 



 
Photo 23. Feature F-5 after Cambrian backhoe excavation. 

 
Photo 24. Feature F-5 during Cambrian hand excavation. 



 
Photo 25. Feature F-5 after Cambrian backhoe and hand excavation. 

 

 

 



 

Figure 3. Map view and cross-section of Feature F-5. 



F-6 Cave     Presence/Absence Investigation Recommended 

The feature was originally described by Horizon Environmental Services, Inc. as a large upland sinkhole 

located in an open area measuring approximately 35 feet long by 30 feet wide by 5 feet deep with 

numerous drainage portals of various sizes located throughout the rock debris (Photo 26). Slight to 

moderate air flow was noted at the openings. The feature was classified as a potential cave. 

Cambrian personnel conducted backhoe excavation and subsequent hand excavation in the feature. The 

excavated backhoe area is approximately 14.5 feet long by 12.5 feet wide by 12 feet deep. Fill material 

consisted of large limestone boulders and cobbles and dark clayey soil. During the excavation process, 

signs of airflow and channelized recharge of water were detected.  Excavation ceased when the feature 

became accessible for human entry (Photo 27 through 29, Figure 4).  Excavation of this feature confirmed 

that it is karst in origin. The feature is a cave consisting of a single room formed along the same bedding 

plane approximately 10 feet below the surface. The room measures approximately 25 feet across from 

east-west by 17.5 feet across north-south, by 12-18 inches in height. The room drains to the east through 

a humanly-impassible constriction in the wall and contains significant habitat potential for endangered 

karst invertebrates. Biological surveys will be conducted to determine presence or absence of endangered 

karst invertebrates.  

 
Photo 26. Feature F-6 prior to Cambrian excavation. 



 
Photo 27. Feature F-6 during to Cambrian backhoe excavation. 

 
Photo 28. Feature F-6 during Cambrian hand excavation.



 
Photo 29. Feature F-6 after Cambrian backhoe and hand excavation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
Figure 4. Map view and cross-section of Feature F-6. 

 



F-6.5 Solution Cavity    Presence/Absence Investigation Recommended 

An additional feature was identified Cambrian Environmental on 24 May 2017 (Photo 30). Cambrian 

personnel conducted backhoe excavation and subsequent hand excavation in the feature. Excavation of 

this feature confirmed that it is karst in origin. The feature is a solution cavity measuring approximately 

1.5 feet long horizontally by 8 inches tall by 0.5+ feet deep and fill material consisted of dark to light brown 

clayey soil with limestone cobbles (Photos 31 and 32). The solution cavity is formed along a prominent 

bedrock fracture (trending N10°W) of tectonic origin which seems to be structurally related to feature F-

6. Cambrian personnel will conduct bait trapping surveys in the feature. 

 
Photo 30. Feature F-6.5 prior to Cambrian excavation. 



 
Photo 31. Feature F-6.5 during Cambrian backhoe excavation. 

 
Photo 32. Feature F-6.5 after Cambrian backhoe and hand excavation. 

 



F-7  Solution Cavity    Presence/Absence Investigation Recommended 

The feature was originally described by Horizon Environmental Services, Inc. as a small upland sinkhole 

measuring approximately 7 feet in diameter by 1 foot deep with an open drainage portal about 0.5 feet 

in diameter by 1 foot deep near the center (Photo 33). Slight air flow was noted at the opening. Preliminary 

hand excavation revealed a solution-enlarged fracture approximately 3 feet below the surface measuring 

2.5 feet long by 1 foot wide by 5.5 feet deep (azimuth: N30°W). 

Cambrian personnel conducted backhoe excavation and subsequent hand excavation in the feature. Fill 

material consisted of organics and brown clayey soil.  Excavation of this feature confirmed that it is karst 

in origin. An open solution cavity was encountered about 6 inches below the surface, measuring 

approximately 2 feet long by 1.5 feet wide by at least 5.5 feet deep (Photo 34 and 35). Cambrian personnel 

will conduct bait trapping surveys in the feature.  

 
Photo 33. Feature F-7 prior to Cambrian excavation. 



 
Photo 34. Feature F-7 during Cambrian backhoe excavation. 

 
Photo 35. Feature F-7 after Cambrian backhoe and hand excavation. 



F-8  Cave     Presence/Absence Investigation Recommended 

The feature was originally described by Horizon Environmental Services, Inc. as an upland sinkhole 

measuring approximately 12 feet long by 10 feet wide by 2.5 feet deep that funnels into a semi-open area 

about 3 feet long by 1.5 feet wide by 3.5 feet deep that contains several drainage portal openings of 

various sizes (Photo 36). The feature was presumed to be associated with previous land disturbance 

including chaining and bulldozing. Preliminary hand excavation and probing reveled loose small rocks and 

cobbles approximately 4 feet below the surface with slight to moderate air flow. The feature was classified 

as a potential cave. 

Excavation by hand followed by backhoe revealed a collapse sinkhole measuring approximately 12 feet 

long by 5 feet wide by 4 feet deep (Photo 37). Small extents of cave passage extend from the collapse to 

the northeast for approximately 10 feet (Photos 38 and 39).  The sinkhole is elongated along a fracture 

trending roughly N40°E, which parallels a lineation in the vegetation crossing the property as seen in aerial 

photos. Cambrian concludes that this feature is likely formed on or within the damage zone of an un-

mapped fault. Features F-4, F-5, F-17, and F-10 are likely associated with the same fault. Biological surveys 

from the entrance will be conducted to determine presence or absence of endangered karst 

invertebrates. 

 
Photo 36. Feature F-8 prior to Cambrian excavation. 

 



 
Photo 37. Excavation of Feature F-8. 

 



 
Photo 38. Bedding plane void which drains the sinkhole to the southeast. 

 
Photo 39. Bedding plane void which drains the sinkhole to the southeast. 
 



F-9 Cave     Presence/Absence Investigation Recommended  

The feature was originally described by Horizon Environmental Services, Inc. as an upland sinkhole 

measuring approximately 20 feet long by 15 feet wide by 2.5 feet deep (Photo 40). The feature appeared 

to have been partially filled with large rocks and/or soil debris from previous land disturbance activities 

including chaining and bulldozing. Several drainage portal openings of various sizes were noted among 

the fill material with slight to moderate air flow. The feature was classified as a potential cave. 

Cambrian personnel conducted backhoe excavation and subsequent hand excavation in the feature. Fill 

material consisted of large limestone boulders and cobbles, organics, dark brown clayey soil to light brown 

soil (Photo 41). Signs of airflow and channelized recharge of water were detected.  Excavation ceased 

when the feature became accessible for human entry (Photo 42).  Excavation of this feature confirmed 

that it is karst in origin. The feature is a small cave measuring approximately 15 feet in diameter extending 

to the south from the entrance (Figure 5). It contains habitat potential for endangered karst invertebrates. 

Biological surveys will be conducted to determine presence or absence of endangered karst invertebrates. 

 
Photo 40. Feature F-9 prior to Cambrian excavation. 



 
Photo 41. Feature F-9 during Cambrian backhoe excavation. 

 
Photo 42. Feature F-9 after Cambrian backhoe and hand excavation. 

 



 
Figure 5. Map view and cross-section of Feature F-9. 

 



F-10 Cave     Presence/Absence Investigation Recommended  

The feature was originally described by Horizon Environmental Services, Inc. as a large upland sinkhole 

measuring approximately 35 feet long by 25 feet wide by 7.5 feet deep with an exposed vertical rock 

headwall along the west side of the sink (Photo 43). Several hackberry trees were observed growing inside 

the feature. An open drainage portal approximately 2.5 feet long by 1.5 feet wide by 2 feet deep exists 

along the southwest corner of the sink floor adjacent to the headwall and moderate airflow was noted at 

the opening. Within the opening, a larger void passage measuring 35 feet long by 10 to 12 feet wide by 3 

to 8 feet high. Additional drainage points and cave biota (cave crickets and tricolored bats) were observed 

within the void passage. The feature was determined to be a cave. 

Cambrian personnel conducted minor hand excavation in the feature. Signs of airflow and channelized 

recharge of water were detected.  The feature is a cave measuring approximately 25 feet long and 10 feet 

wide extending from the sinkhole rim to the southwest (Photo 44, Figure 6). The feature parallels a 

lineation (trending roughly N40°E) in the vegetation crossing the property as seen in aerial photos. 

Cambrian concludes that this feature is likely formed on or within the damage zone of an un-mapped 

fault. Features F-4, F-5, F-8, and F-17 are likely associated with the same fault. The feature contains habitat 

potential for endangered karst invertebrates. Biological surveys will be conducted to determine presence 

or absence of endangered karst invertebrates.  

 
Photo 43. View of Feature F-10 from surface. 



 
Photo 44. View of entrance into Feature F-10. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Figure 6. Map view and cross-section of Feature F-10. 

 



F-11 Non-karst Feature    No Further Action Required 

The feature was originally described by Horizon Environmental Services, Inc. as a potential upland sinkhole 

measuring approximately 20 feet in diameter by 1.5 feet deep with several thin, flat rocks and soil debris 

placed into the feature (Photo 45). No airflow or drainage portals were observed. 

Cambrian personnel conducted hand excavated in the feature by removing limestone rocks and cobbles. 

Excavation of this feature confirmed that it is non-karst in origin. During the excavation process, no signs 

of airflow or channelized recharge of water were detected, nor does the feature appear to have formed 

by soil or bedrock collapse (Photo 46). The feature was determined to be a push pile related to previous 

land clearing activities. No Habitat Potential. 

 
Photo 45. Feature F-11 prior to excavation. 

 
Photo 46. Feature F-11 following Cambrian excavation. 



F-12a Solution Cavity    Presence/Absence Investigation Recommended 

The feature was originally described by Horizon Environmental Services, Inc. as an upland sinkhole 

measuring approximately 8 feet in diameter by 1.5 feet deep with numerous small drainage portals and 

high air flow conductivity at the openings. Preliminary hand excavation revealed a solution cavity 

measuring approximately 4.5 feet long by 2 feet wide by 4 feet deep, with small drainage portal openings 

along two sides (Photo 47). The feature was classified as a potential cave. 

Cambrian personnel conducted hand excavation in the feature. Fill material consisted of organics and 

brown clayey soil.  Excavation of this feature confirmed that it is karst in origin. The feature is a solution 

cavity measuring approximately 3.5 feet long by 2.5 feet wide by 3.5 feet deep. Cambrian personnel will 

conduct bait trapping surveys in the feature. 

 
Photo 47. View of Feature F-12a. 

 

 

 

 

 

 

 



F-12b Solution Cavity    Presence/Absence Investigation Recommended 

The feature was originally described by Horizon Environmental Services, Inc. as a small, semi-open 

solution cavity measuring approximately 1 foot long by 0.5 feet wide by 1 foot deep with loose soil and 

rock infilling (Photo 48). Slight to moderate air flow was noted at the opening. 

Cambrian personnel conducted hand excavation in the feature. Fill material consisted of organics and 

brown clayey soil with interspersed limestone cobbles.  Excavation of this feature confirmed that it is karst 

in origin. The feature is a solution cavity measuring approximately 8 inches long by 6 inches wide by 1+ 

foot deep (Photo 49). Cambrian personnel will conduct bait trapping surveys in the feature. 

 
Photo 48. Feature F-12b prior to Cambrian excavation. 

 
Photo 49. Feature F-12b during Cambrian hand excavation. 



F-13 Small Cave    Presence/Absence Investigation Recommended 

The feature was originally described by Horizon Environmental Services, Inc. as an upland sinkhole 

measuring approximately 20 feet long by 6 feet wide by 2 feet deep. Two small, semi-open drainage 

portals about 12 feet apart among loose to firm clayey soil infilling were noted in the feature (Photos 50 

and 51). Slight air flow was observed at the portal openings. 

Cambrian personnel conducted backhoe excavation and subsequent hand excavation to the extent 

practical within the feature. Fill material consisted of large limestone boulders and cobbles, organics, and 

dark brown clayey soil (Photo 52). Signs of airflow and channelized recharge of water were detected. 

Approximately 6 cubic yards of material was removed by backhoe.  Subsequent hand excavation ceased 

after Cambrian personnel removed approximately 2 cubic yards of firm clayey soil from the interior (Photo 

53 and 54). The feature is karst in origin and is currently classified as a small cave that seems entirely filled 

with soil. Cambrian personnel will conduct bait trapping in the feature. 

 
Photo 50. Feature F-13 prior to Cambrian excavation. 



 
Photo 51. Feature F-13 prior to Cambrian excavation. 

 
Photo 52. Feature F-13 during Cambrian hand excavation. 



 
Photo 53. Feature F-13 after Cambrian backhoe excavation. 

 
Photo 54. Interior of Feature F-13 after Cambrian backhoe and hand excavation. 

 



F-14 Non-karst Feature   No Further Action Required 

The feature was originally described by Horizon Environmental Services, Inc. as a solution-enlarged 

fracture measuring approximately 3 feet long by 0.5 feet wide by 1.5 feet deep (azimuth: N65°W) with 

apparent semi-open drainage portals and slight air flow conductivity (Photo 55). 

Cambrian personnel conducted hand excavation in the feature. Fill material consisted of organics and 

brown clayey soil. Excavation of this feature confirmed that it is non-karst in origin.   During the excavation 

process, no signs of airflow or channelized recharge of water were detected, nor does the feature appear 

to have formed by soil or bedrock collapse (Photo 56). The feature is likely the result of surficial weathering 

processes and the presence of limestone float slabs. No Habitat Potential. 

 
Photo 55. Feature F-14 prior to Cambrian excavation. 

 
Photo 56. Feature F-14 after Cambrian hand excavation. 



F-15 Solution Cavity    Presence / Absence Investigation Recommended 

The feature was originally described by Horizon Environmental Services, Inc. as a small upland sinkhole 

measuring approximately 7 feet long by 5 feet wide by 1.5 feet deep that funnels into an open drainage 

portal about 1 foot long by 0.5 feet wide by 1 foot deep among loose rocks (Photo 57). Preliminary hand 

excavation enlarged the drainage portal to approximately 2 feet in diameter by 1.5 feet deep with high 

air flow. The feature was classified as a potential cave. 

Cambrian personnel conducted backhoe excavation and subsequent hand excavation in the feature 

(Photo 58). Fill material consisted of organics and dark brown clayey soil to light brown soil. Excavation of 

this feature confirmed that it is karst in origin. The feature is a solution cavity that extends horizontally 

beneath a bedding plane for at least 4 feet (Photo 59, Figure 7). Cambrian personnel will conduct bait 

trapping surveys in the feature. 

 
Photo 57. Feature F-15 prior to Cambrian excavation. 



 
Photo 58. Feature F-15 during Cambrian backhoe excavation. 

 
Photo 59. Feature F-15 after Cambrian backhoe excavation.



Figure 7.  Map view and cross-section of Feature F-15. 

 



F-16 Non-karst Feature   No Further Action Required 

The feature was originally described by Horizon Environmental Services, Inc. as a solution cavity measuring 

approximately 3 feet long by 2 feet wide by 1.5 feet deep with loose soil infilling (Photo 60). The feature 

undercuts toward the north about 1 foot high and two feet long with apparent burrowing mammal 

activity. Slight air flow was noted at the opening. 

Cambrian personnel conducted hand excavated and subsequent backhoe excavation in the feature. 

Excavation of this feature confirmed that it is non-karst in origin and appears to be the result of plant root 

growth and burrowing animals. During the excavation process, no signs of airflow or channelized recharge 

of water were detected, nor does the feature appear to have formed by soil or bedrock collapse (Photos 

61 and 62). Excavation ceased when weathered bedrock was encountered. No Habitat Potential. 

 
Photo 60. Feature F-16 prior to Cambrian excavation. 

 
Photo 61. Feature F-16 after Cambrian hand excavation. 



 
Photo 62. Feature F-16 after Cambrian backhoe excavation. 

 

 

 

 

 

 

 

 



F-17 Cave     Presence/Absence Investigation Recommended 

The feature was originally described by Horizon Environmental Services, Inc. as a small drainage portal 

opening measuring approximately 0.5 feet in diameter within the top of an underlying solution cavity 

measuring approximately 5 feet long by 3 feet wide by 3 feet high with dark graying brown soil and rock 

floor (Photo 63). Moderate to high air flow was noted at the opening. Preliminary hand excavation 

widened the solution cavity to approximately 2.5 feet long by 1.5 feet wide, revealing a bedding plane 

void passage extending toward the northwest, east, and southeast. An additional passage was discovered 

along the southwest side wall. The feature was determined to be a cave. 

Cambrian personnel conducted hand excavation in the feature. Fill material consisted of limestone 

cobbles. Signs of airflow and channelized recharge of water were detected.  Excavation ceased when the 

feature became accessible for human entry (Photos 64 and 65).  Excavation of this feature confirmed that 

it is a cave that contains habitat potential. Entrance to the feature measures approximately 2 feet long by 

2.5 feet wide through which the floor can be seen approximately by 4.75 feet below. The cave consists of 

two low, wide rooms stretching in succession to the south for a total distance of approximately 25 feet 

(Figure 8). The feature parallels a lineation (trending roughly N40°E) in the vegetation crossing the 

property as seen in aerial photos. Cambrian concludes that this feature is likely formed on or within the 

damage zone of an un-mapped fault. Features F-4, F-5, F-8, and F-10 are likely associated with the same 

fault. Biological surveys will be conducted to determine presence or absence of endangered karst 

invertebrates. 

 
Photo 63. Feature F-17 prior to Cambrian excavation. 



 
Photo 64. Feature F-17 after Cambrian hand excavation. 

 
Photo 65. Interior view of Feature F-17 after Cambrian hand excavation. 



Figure 8. Map view and cross-section of Feature F-17. 

 

 



F-18 Solution Cavity    No Further Action Required  

The feature was originally described by Horizon Environmental Services, Inc. as a small upland sinkhole 

measuring approximately 5 feet in diameter by 1 foot deep that funnels into an open drainage portal 

about 0.5 feet in diameter by 1 foot deep among loose rocks and soil (Photo 66). Moderate to high air 

flow was observed at the opening. Preliminary hand excavation and probing revealed that the feature 

continues approximately 2 feet beneath the surface where loose small rocks and/or cobbles were 

detected. The feature was classified as a potential cave. 

Cambrian personnel conducted backhoe excavation and subsequent hand excavation in the feature. Fill 

material consisted of organics, root matter, and brown clayey soil.  Excavation of this feature confirmed 

that it is karst in origin (Photo 67). The feature is a solution cavity and is a minor recharge feature but 

became too narrow to investigate further. No Habitat Potential. 

 
Photo 66. Feature F-18 prior to Cambrian excavation. 

 



 
Photo 67. Feature F-18 after Cambrian hand excavation. 

 



F19 Cave     Presence/Absence Investigation Recommended 

The feature was originally described by Horizon Environmental Services, Inc. as a large upland sinkhole 

measuring approximately 30 feet long by 25 feet wide by 3 feet deep with multiple drainage portal 

openings among rocks, cobbles, and loose soil. Moderate to high air flow was noted at the openings. The 

feature was classified as a potential cave.  

Cambrian personnel conducted backhoe excavation and subsequent hand excavation in the feature 

(Photo 68). Fill material consisted of limestone boulders and cobbles and dark brown soil. Signs of airflow 

and channelized recharge were detected.  Excavation ceased when the feature became accessible for 

human entry (Photo 69).  Excavation of this feature confirmed that it is karst in origin. The feature is a 

cave measuring at least 40 feet in diameter and contains habitat potential. The cave has the most vertical 

expression of known caves on the site descending immediately from the entrance at a roughly 45 degree 

angle. It reaches a total depth of approximately 20 feet below the surface. Biological surveys will be 

conducted to determine presence or absence of endangered karst invertebrates.  

 
Photo 68. Feature F-19 prior to backhoe excavation. 

 



 
Photo 69. View of Feature F-19 entrance after Cambrian backhoe and hand excavation. 

 

Figure 9. Map view and cross-section of Feature F-19. 

 

 



F20 Solution Cavity    Presence/Absence Investigations Recommended 

The feature was originally described by Horizon Environmental Services, Inc. as an upland sinkhole 

measuring approximately 20 feet in diameter by 3 feet deep with a small drainage portal opening with 

moderate to high air flow. The feature was classified as a potential cave. 

Cambrian personnel conducted hand excavation in the feature. Fill material predominantly consisted of 

dark brown clayey soil and root mats from adjacent live oak, cedar elm, and juniper trees. Excavation of 

this feature confirmed that it is karst in origin, although no humanly-accessible passage was detected 

(Photo 70). The feature is a solution cavity that is likely an extension of Feature F-19 and measures 

approximately 2.5 feet in diameter by 3 feet deep. Cambrian personnel will conduct bait trapping in the 

feature. 

 
Photo 70. Feature F-20 following Cambrian hand excavation. 
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Table 1 - Impervious Cover Table 

Impervious Cover 

of Proposed Project Sq. Ft. Sq. Ft./Acre Acres 

Structures/Rooftops 1,045,887 ÷ 43,560 = 24.01 

Parking 5,404 ÷ 43,560 = 0.12 

Other paved 

surfaces 651,367 ÷ 43,560 = 14.96 

Total Impervious 

Cover 1,702,658 ÷ 43,560 = 39.09 

Total Impervious Cover 39.09 ÷ Total Acreage 83.47 X 100 = 46.8% Impervious Cover 

5.  Attachment A - Factors Affecting Surface Water Quality.  A detailed description of all 

factors that could affect surface water and groundwater quality that addresses ultimate 

land use is attached. 

6.  Only inert materials as defined by 30 TAC §330.2 will be used as fill material. 

For Road Projects Only 

Complete questions 7 - 12 if this application is exclusively for a road project. 

7. Type of project: 

TXDOT road project. 

County road or roads built to county specifications. 

City thoroughfare or roads to be dedicated to a municipality. 

Street or road providing access to private driveways. 

8. Type of pavement or road surface to be used: 

Concrete 

Asphaltic concrete pavement 

Other:       

9. Length of Right of Way (R.O.W.):       feet. 

Width of R.O.W.:       feet. 

L x W =        Ft² ÷ 43,560 Ft²/Acre =       acres. 

10. Length of pavement area:       feet. 

Width of pavement area:       feet. 

L x W =       Ft² ÷ 43,560 Ft²/Acre =       acres. 

Pavement area       acres ÷ R.O.W. area       acres x 100 =      % impervious cover. 

11.  A rest stop will be included in this project. 

 A rest stop will not be included in this project. 
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12.  Maintenance and repair of existing roadways that do not require approval from the 

TCEQ Executive Director. Modifications to existing roadways such as widening 

roads/adding shoulders totaling more than one-half (1/2) the width of one (1) existing 

lane require prior approval from the TCEQ. 

Stormwater to be generated by the Proposed Project 

13.  Attachment B - Volume and Character of Stormwater.  A detailed description of the 

volume (quantity) and character (quality) of the stormwater runoff which is expected to 

occur from the proposed project is attached.  The estimates of stormwater runoff 

quality and quantity are based on the area and type of impervious cover.  Include the 

runoff coefficient of the site for both pre-construction and post-construction conditions. 

Wastewater to be generated by the Proposed Project 

14. The character and volume of wastewater is shown below: 

100% Domestic  

     % Industrial  

     % Commingled  

57,250Gallons/day 

     Gallons/day 

     Gallons/day 

TOTAL gallons/day 57,250 

15. Wastewater will be disposed of by:  

 On-Site Sewage Facility (OSSF/Septic Tank): 

 Attachment C - Suitability Letter from Authorized Agent. An on-site sewage facility 

will be used to treat and dispose of the wastewater from this site.  The appropriate 

licensing authority's (authorized agent) written approval is attached.  It states that 

the land is suitable for the use of private sewage facilities and will meet or exceed 

the requirements for on-site sewage facilities as specified under 30 TAC Chapter 285 

relating to On-site Sewage Facilities. 

 Each lot in this project/development is at least one (1) acre (43,560 square feet) in 

size.  The system will be designed by a licensed professional engineer or registered 

sanitarian and installed by a licensed installer in compliance with 30 TAC Chapter 

285. 

 Sewage Collection System (Sewer Lines): 

 Private service laterals from the wastewater generating facilities will be connected 

to an existing SCS. 

 Private service laterals from the wastewater generating facilities will be connected 

to a proposed SCS. 

 The SCS was previously submitted on     . 

 The SCS was submitted with this application. 

 The SCS will be submitted at a later date. The owner is aware that the SCS may not 

be installed prior to Executive Director approval. 
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 The sewage collection system will convey the wastewater to the Berry Creek (name) 

Treatment Plant.  The treatment facility is:  

 Existing. 

 Proposed. 

16.  All private service laterals will be inspected as required in 30 TAC §213.5. 

Site Plan Requirements 

Items 17 – 28 must be included on the Site Plan. 

17.  The Site Plan must have a minimum scale of 1" = 400'. 

Site Plan Scale: 1" =      '. 

18. 100-year floodplain boundaries: 

 Some part(s) of the project site is located within the 100-year floodplain.  The floodplain 

is shown and labeled. 

 No part of the project site is located within the 100-year floodplain. 

The 100-year floodplain boundaries are based on the following specific (including date of 

material) sources(s): FEMA PANEL MAP 48491C0280E EFFECTIVE SEPTEMBER 26, 2008. 

19.  The layout of the development is shown with existing and finished contours at 

appropriate, but not greater than ten-foot contour intervals.  Lots, recreation centers, 

buildings, roads, open space, etc. are shown on the plan. 

 The layout of the development is shown with existing contours at appropriate, but not 

greater than ten-foot intervals.  Finished topographic contours will not differ from the 

existing topographic configuration and are not shown. Lots, recreation centers, 

buildings, roads, open space, etc. are shown on the site plan.   

20. All known wells (oil, water, unplugged, capped and/or abandoned, test holes, etc.): 

 There are       (#) wells present on the project site and the locations are shown and 

labeled. (Check all of the following that apply) 

 The wells are not in use and have been properly abandoned. 

 The wells are not in use and will be properly abandoned. 

 The wells are in use and comply with 16 TAC §76. 

 There are no wells or test holes of any kind known to exist on the project site. 

21. Geologic or manmade features which are on the site: 

 All sensitive geologic or manmade features identified in the Geologic Assessment are 

shown and labeled. 

 No sensitive geologic or manmade features were identified in the Geologic 

Assessment. 

 Attachment D - Exception to the Required Geologic Assessment.  A request and 

justification for an exception to a portion of the Geologic Assessment is attached. 
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22.  The drainage patterns and approximate slopes anticipated after major grading activities.  

23.  Areas of soil disturbance and areas which will not be disturbed. 

24.  Locations of major structural and nonstructural controls.   These are the temporary and 

permanent best management practices. 

25.  Locations where soil stabilization practices are expected to occur. 

26.  Surface waters (including wetlands). 

 N/A 

27.  Locations where stormwater discharges to surface water or sensitive features are to 

occur. 

 There will be no discharges to surface water or sensitive features. 

28.  Legal boundaries of the site are shown. 

Administrative Information 

29.  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. 

30.  Any modification of this WPAP will require Executive Director approval, prior to 

construction, and may require submission of a revised application, with appropriate 

fees. 



Water Pollution Abatement Plan Application 

ATTACHMENT A 

 

TCEQ WPAP APPLICATION  

 
Woodfield Preserve Phase 3 

Williamson County, Texas 

 

Factors Affecting Water Quality: 
DURING CONSTRUCTION 

Non-Stormwater Discharges:  The following non-stormwater discharges may occur from the site 

during the construction period: 

 

• Water from utility line flushing during initial line testing must use uncontaminated water that 

is not hyperchlorinated 

• Pavement wash waters (where no spills or leaks of toxic or hazardous materials have 

occurred) 

• Groundwater (from dewatering of excavation) must be uncontaminated 

• Water used to wash vehicles or control dust must be accomplished using potable water 

without detergents 

 

All non-stormwater discharge will be directed to the Erosion and Sedimentation Controls (Best 

Management Practices) to remove any suspended solids contained therein. 

Stormwater during construction will remove loose material and transport it downstream 

 

POST CONSTRUCTION 

Non-Stormwater Discharges after construction has been completed which can affect water 

quality include: 

 

• Fertilizers and pesticides 

• Household chemicals 

• Pet waste 

• Used oil 

• Car washing 

• Mulching 

• Sediment 

 

Post-construction stormwater discharges typically will transport sediment in the form of dirt and 

dust accumulated on streets and other impervious flatwork, rooftops and sediment from erosion 

of grassy areas.  That material will be transported through the storm sewer system to the WQ 

facilities, where most of the pollutants will be removed. 



Water Pollution Abatement Plan Application 

ATTACHMENT B 

 
TCEQ WPAP APPLICATION  

 
Woodfield Preserve Phase 3 

Williamson County, Texas 

 

Volume and Character of Stormwater: 
 

The volume and character of stormwater at the project site for both existing and post-development 

conditions are as follows: 

Under existing conditions, the tract is vacant and undeveloped. The site consists of assorted grasses and 

multiple protected trees, with terrain sloped at approximately 1% to 10%. Developed conditions propose 

five drainage basins. Two drainage basins to be treated by vegetative filter strips and three drainage 

basins to be treated by means of onsite ponding per Ponds 7, 8, and 9.  

 
The Phase 3 development is approximately 83.47 acres with 39.09 acres of impervious cover or 46.8%. 

The Phase 3 construction plans propose ROW, 229 single family lots, driveways, sidewalks, trail, parking 

lot, public park, water, wastewater, drainage improvements, water quality and detention. The lift station, 

south public park, and north public park proposed impervious cover are being treated via compensatory 

water quality treatment with Pond 7. The lift station and north public park areas are part of the Phase 3 

construction plans. The south public park area is part of the Phase 1 construction plans as well as already 

accounted for in the approved Woodfield Preserve Phase 1 WPAP & SCS (EAPP ID Nos. 11003313 & 

11003314). Impervious cover is proposed with this construction plan set. Detention will be required. 

Phase 3 proposes three extended batch detention ponds for water quality and detention improvements. 

The following table provides detail for each pond and each VFS. 

 

  Total Area (ac) Impervious Cover Area (ac) 

Pond 7 
Existing Basin 30.22 0 

Developed Basin 30.22 15.69 

Pond 8 
Existing Basin 34.53 0 

Developed Basin 34.53 16.05 

Pond 9 
Existing Basin 11.82 0 

Developed Basin 11.82 5.11 

VFS C 
Existing Basin 6.14 0 

Developed Basin 6.14 2.00 

VFS D 
Existing Basin 0.77 0 

Developed Basin 0.77 0.25 

Total Existing Basin 83.47 0 

Developed Basin 83.47 39.09 
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Organized Sewage Collection System 

Application 
Texas Commission on Environmental Quality 

For Regulated Activities on the Edwards Aquifer Recharge Zone and Relating to 30 TAC 

§213.5(c), 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. 

Regulated Entity Name: Woodfield Preserve Phase 3 

1.  Attachment A – SCS Engineering Design Report.  This Engineering Design Report is 

provided to fulfill the requirements of 30 TAC Chapter 217, including 217.10 of 

Subchapter A, §§217.51 – 217.70 of Subchapter C, and Subchapter D as applicable, and 

is required to be submitted with this SCS Application Form. 

Customer Information 

2. The entity and contact person responsible for providing the required engineering 

certification of testing for this sewage collection system upon completion (including private 

service connections) and every five years thereafter to the appropriate TCEQ region office 

pursuant to 30 TAC §213.5(c) is: 

Contact Person: Larry Colditz 

Entity: LSMA Georgeotwn, LLC 

Mailing Address: 6310 Capital Dr, Ste 130 

City, State: Lakewood Ranch, FL  Zip: 34202 

Telephone: 303-720-4436 Fax:       

Email Address: LColditz@starwoodland.com 

The appropriate regional office must be informed of any changes in this information 

within 30 days of the change. 

3. The engineer responsible for the design of this sewage collection system is: 

Contact Person: Justin Midura, P.E. 

Texas Licensed Professional Engineer's Number: 128809 

Entity: LJA Engineering, Inc. 

Mailing Address: 2700 La Frontera Blvd, Ste 200

City, State:Round Rock, TX Zip: 78681 

Telephone:512-439-4700 Fax:      

Email Address:jmidura@lja.com 
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Project Information 

4. Anticipated type of development to be served (estimated future population to be served, 

plus adequate allowance for institutional and commercial flows): 

 Residential: Number of single-family lots: 229   

 Multi-family: Number of residential units:       

 Commercial 

 Industrial  

 Off-site system (not associated with any development) 

 Other:       

5. The character and volume of wastewater is shown below: 

100% Domestic 

     % Industrial 

     % Commingled 

57,250 gallons/day 

      gallons/day 

      gallons/day 

Total gallons/day: 57,250 

6. Existing and anticipated infiltration/inflow is 83,500 gallons/day.  This will be addressed by: 

appropriate sizing. 

7. A Water Pollution Abatement Plan (WPAP) is required for construction of any associated 

commercial, industrial or residential project located on the Recharge Zone. 

 The WPAP application for this development was approved by letter dated      .  A 

copy of the approval letter is attached.  

 The WPAP application for this development was submitted to the TCEQ on the same day 

as this SCS application, but has not been approved. 

 A WPAP application is required for an associated project, but it has not been submitted. 

 There is no associated project requiring a WPAP application. 

8. Pipe description: 

Table 1 - Pipe Description 

Pipe 

Diameter(Inches) Linear Feet (1) Pipe Material (2) Specifications (3) 

8" 11,052 SDR 26 ASTM-3034 

12" 887 SDR 26 ASTM-3034 

                        

                        

                        

Total Linear Feet: 11,939 

(1) Linear feet - Include stub-outs and double service connections.  Do not include private 

service laterals. 

(2) Pipe Material - If PVC, state SDR value. 

(3) Specifications - ASTM / ANSI / AWWA specification and class numbers should be included.  
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9. The sewage collection system will convey the wastewater to the Berry Creek (name) 

Treatment Plant. The treatment facility is: 

 Existing 

 Proposed 

10. All components of this sewage collection system will comply with: 

 The City of Georgetown standard specifications. 

 Other.  Specifications are attached. 

11.  No force main(s) and/or lift station(s) are associated with this sewage collection system. 

 A force main(s) and/or lift station(s) is associated with this sewage collection system and 

the Lift Station/Force Main System Application form (TCEQ-0624) is included with this 

application. 

Alignment 

12.  There are no deviations from uniform grade in this sewage collection system without 

manholes and with open cut construction. 

13.  There are no deviations from straight alignment in this sewage collection system 

without manholes. 

 Attachment B - Justification and Calculations for Deviation in Straight Alignment 

without Manholes. A justification for deviations from straight alignment in this sewage 

collection system without manholes with documentation from pipe manufacturer 

allowing pipe curvature is attached. 

 For curved sewer lines, all curved sewer line notes (TCEQ-0596) are included on the 

construction plans for the wastewater collection system. 

Manholes and Cleanouts 

14.  Manholes or clean-outs exist at the end of each sewer line(s).  These locations are listed 

below: (Please attach additional sheet if necessary) 

Table 2 - Manholes and Cleanouts 

Line Shown on Sheet Station 

Manhole or Clean-

out? 

See Attachment       Of                   

            Of                   

            Of                   

            Of                   

            Of                   

            Of                   

            Of                   
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Line Shown on Sheet Station 

Manhole or Clean-

out? 

            Of                   

            Of                   

            Of                   

15.  Manholes are installed at all Points of Curvature and Points of Termination of a sewer 

line. 

16.  The maximum spacing between manholes on this project for each pipe diameter is no 

greater than:

Pipe Diameter (inches) 

6 - 15 

16 - 30 

36 - 48 

≥54 

Max. Manhole Spacing (feet) 

500 

800 

1000 

2000 

 Attachment C – Justification for Variance from Maximum Manhole Spacing. The 

maximum spacing between manholes on this project (for each pipe diameter used) is 

greater than listed in the table above.  A justification for any variance from the 

maximum spacing is attached, and must include a letter from the entity which will 

operate and maintain the system stating that it has the capability to maintain lines with 

manhole spacing greater than the allowed spacing. 

17.  All manholes will be monolithic, cast-in-place concrete. 

 The use of pre-cast manholes is requested for this project. The manufacturer's 

specifications and construction drawings, showing the method of sealing the joints, are 

attached. 

Site Plan Requirements 

Items 18 - 25 must be included on the Site Plan. 

18.  The Site Plan must have a minimum scale of 1" = 400'. 

Site Plan Scale: 1" = 200'. 

19.  The Site Plan must include the sewage collection system general layout, including 

manholes with station numbers, and sewer pipe stub outs (if any).  Site plan must be 

overlain by topographic contour lines, using a contour interval of not greater than ten 

feet and showing the area within both the five-year floodplain and the 100-year 

floodplain of any drainage way. 

20. Lateral stub-outs: 

 The location of all lateral stub-outs are shown and labeled. 

 No lateral stub-outs will be installed during the construction of this sewer collection 

system. 



5 of 10 

TCEQ-0582 (Rev. 02-11-15) 

21. Location of existing and proposed water lines: 

 The entire water distribution system for this project is shown and labeled. 

 If not shown on the Site Plan, a Utility Plan is provided showing the entire water and 

sewer systems. 

 There will be no water lines associated with this project. 

22. 100-year floodplain: 

 After construction is complete, no part of this project will be in or cross a 100-year 

floodplain, either naturally occurring or manmade.  (Do not include streets or concrete-

lined channels constructed above of sewer lines.) 

 After construction is complete, all sections located within the 100-year floodplain will 

have water-tight manholes.  These locations are listed in the table below and are shown 

and labeled on the Site Plan.  (Do not include streets or concrete-lined channels 

constructed above sewer lines.) 

Table 3 - 100-Year Floodplain 

Line Sheet Station 

WWL U 90 of 118 8+78.46 to 10+15.79 

            of             to       

            of             to       

            of             to       

23. 5-year floodplain: 

 After construction is complete, no part of this project will be in or cross a 5-year 

floodplain, either naturally occurring or man-made.  (Do not include streets or concrete-

lined channels constructed above sewer lines.) 

 After construction is complete, all sections located within the 5-year floodplain will be 

encased in concrete or capped with concrete.  These locations are listed in the table 

below and are shown and labeled on the Site Plan.  (Do not include streets or concrete-

lined channels constructed above sewer lines.) 

Table 4 - 5-Year Floodplain 

Line Sheet Station 

            of             to       

            of             to       

            of             to       

            of             to       

 

24.  Legal boundaries of the site are shown. 

25.  The final plans and technical specifications are submitted for the TCEQ’s review.  Each 

sheet of the construction plans and specifications are dated, signed, and sealed by the 

Texas Licensed Professional Engineer responsible for the design on each sheet. 
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Items 26 - 33 must be included on the Plan and Profile sheets. 

26.  All existing or proposed water line crossings and any parallel water lines within 9 feet of 

sewer lines are listed in the table below.  These lines must have the type of pressure 

rated pipe to be installed shown on the plan and profile sheets.  Any request for a 

variance from the required pressure rated piping at crossings must include a variance 

approval from 30 TAC Chapter 290. 

 There will be no water line crossings. 

 There will be no water lines within 9 feet of proposed sewer lines. 

Table 5 - Water Line Crossings 

Line 

Station or 

Closest Point 

Crossing or 

Parallel 

Horizontal 

Separation 

Distance 

Vertical 

Separation 

Distance 

See Attachment                         

                             

                              

                              

                              

                              

                              

27. Vented Manholes: 

 No part of this sewer line is within the 100-year floodplain and vented manholes are not 

required by 30 TAC Chapter 217. 

 A portion of this sewer line is within the 100-year floodplain and vented manholes will 

be provided at less than 1500 foot intervals.  These water-tight manholes are listed in 

the table below and labeled on the appropriate profile sheets. 

 A portion of this sewer line is within the 100-year floodplain and an alternative means of 

venting shall be provided at less than 1500 feet intervals.  A description of the 

alternative means is described on the following page. 

 A portion of this sewer line is within the 100-year floodplain; however, there is no 

interval longer than 1500 feet located within.  No vented manholes will be used. 

Table 6 - Vented Manholes 

Line Manhole Station Sheet 
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Line Manhole Station Sheet 

                        

28. Drop manholes: 

There are no drop manholes associated with this project. 

 Sewer lines which enter new or existing manholes or "manhole structures" higher than 

24 inches above the manhole invert are listed in the table below and labeled on the 

appropriate profile sheets.  These lines meet the requirements of 30 TAC 

§217.55(l)(2)(H). 

Table 7 - Drop Manholes 

Line Manhole Station Sheet 

See Attachment                   

                        

                        

                        

                        

                        

29. Sewer line stub-outs (For proposed extensions): 

 The placement and markings of all sewer line stub-outs are shown and labeled. 

 No sewer line stub-outs are to be installed during the construction of this sewage 

collection system. 

30. Lateral stub-outs (For proposed private service connections): 

 The placement and markings of all lateral stub-outs are shown and labeled. 

 No lateral stub-outs are to be installed during the construction of this sewage collection 

system. 

31. Minimum flow velocity (From Appendix A) 

 Assuming pipes are flowing full; all slopes are designed to produce flows equal to or 

greater than 2.0 feet per second for this system/line. 

32. Maximum flow velocity/slopes (From Appendix A) 

 Assuming pipes are flowing full, all slopes are designed to produce maximum flows of 

less than or equal to 10 feet per second for this system/line. 

 Attachment D – Calculations for Slopes for Flows Greater Than 10.0 Feet per Second.  

Assuming pipes are flowing full, some slopes produce flows which are greater than 10 

feet per second.  These locations are listed in the table below. Calculations are attached. 
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Table 8 - Flows Greater Than 10 Feet per Second 

Line Profile Sheet Station to Station FPS % Slope 

Erosion/Shock 

Protection 

                                

                                    

                                    

33. Assuming pipes are flowing full, where flows are ≥ 10 feet per second, the provisions noted 

below have been made to protect against pipe displacement by erosion and/or shock under  

30 TAC §217.53(l)(2)(B). 

 Concrete encasement shown on appropriate Plan and Profile sheets for the locations 

listed in the table above. 

 Steel-reinforced, anchored concrete baffles/retards placed every 50 feet shown on 

appropriate Plan and Profile sheets for the locations listed in the table above. 

 N/A 

Administrative Information 

34.  The final plans and technical specifications are submitted for TCEQ review.  Each sheet 

of the construction plans and specifications are dated, signed, and sealed by the Texas 

Licensed Professional Engineer responsible for the design on each sheet. 

35.  Standard details are shown on the detail sheets, which are dated, signed, and sealed by 

the Texas Licensed Professional Engineer, as listed in the table below: 

Table 9 - Standard Details 

Standard Details Shown on Sheet 

Lateral stub-out marking [Required] NA of NA 

Manhole, showing inverts comply with 30 TAC §217.55(l)(2) [Required] 108 of 118 

Alternate method of joining lateral to existing SCS line for potential future 

connections [Required] 
NA of NA 

Typical trench cross-sections [Required] 109 of 118 

Bolted manholes [Required] 109 of 118 

Sewer Service lateral standard details [Required] 109 of 118 

Clean-out at end of line [Required, if used] 109 of 118 

Baffles or concrete encasement for shock/erosion protection [Required, if 

flow velocity of any section of pipe >10 fps] 
Na of NA 

Detail showing Wastewater Line/Water Line Crossing [Required, if 

crossings are proposed] 
109 of 118 

Mandrel detail or specifications showing compliance with 30 TAC 

§217.57(b) and (c) [Required, if Flexible Pipe is used] 
109 of 118 
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Appendix A-Flow Velocity Table 

Flow Velocity (Flowing Full) All gravity sewer lines on the Edwards Aquifer Recharge Zone shall 

be designed and constructed with hydraulic slopes sufficient to give a velocity when flowing full 

of not less than 2.0 feet per second, and not greater than 10 feet per second.  The grades 

shown in the following table are based on Manning's formula and an n factor of 0.013 and shall 

be the minimum and maximum acceptable slopes unless provisions are made otherwise. 

Table 10 - Slope Velocity 

Pipe Diameter(Inches) 

% Slope required for 

minimum flow velocity of 2.0 

fps 

% Slope which produces flow 

velocity of 10.0 fps 

6 0.50 12.35 

8 0.33 8.40 

10 0.25 6.23 

12 0.20 4.88 

15 0.15 3.62 

18 0.11 2.83 

21 0.09 2.30 

24 0.08 1.93 

27 0.06 1.65 

30 0.055 1.43 

33 0.05 1.26 

36 0.045 1.12 

39 0.04 1.01 

>39 * * 

*For lines larger than 39 inches in diameter, the slope may be determined by Manning's formula 

(as shown below) to maintain a minimum velocity greater than 2.0 feet per second when 

flowing full and a maximum velocity less than 10 feet per second when flowing full. 

 

 

Figure 1 - Manning's Formula 

 

 

 

Where:  

v =  velocity (ft/sec)  

n =  Manning's roughness coefficient 

(0.013) 

Rh =  hydraulic radius (ft)  

S =  slope (ft/ft) 



Table 2 - Manholes and Cleanouts

Line Shown on Sheet Station Manhole or Cleanout?

WWL Q 87 Of 118 1+80.77 MH

WWL Q 87 Of 118 2+24.90 MH

WWL Q 87 Of 118 4+60.07 MH

WWL Q 87 Of 118 6+95.56 MH

WWL Q 87 Of 118 8+28.43 MH

WWL Q 87 Of 118 9+23.39 MH

WWL Q 87 Of 118 12+58.88 MH

WWL Q 88 Of 118 13+38.92 MH

WWL Q 88 Of 118 17+68.28 MH

WWL Q 88 Of 118 19+79.33 MH

WWL Q 89 Of 118 22+74.33 MH

WWL Q 89 Of 118 25+58.98 MH

WWL Q 90 Of 118 27+11.38 MH

WWL U 90 Of 118 1+26.78 MH

WWL U 90 Of 118 3+15.54 MH

WWL U 90 Of 118 7+82.49 MH

WWL U 91 Of 118 10+80.83 MH

WWL U 91 Of 118 11+72.40 MH

WWL U 91 Of 118 14+41.64 MH

WWL U 91 Of 118 17+10.87 MH

WWL U 92 Of 118 19+99.93 MH

WWL U 92 Of 118 20+73.73 MH

WWL U 92 Of 118 21+20.45 MH

WWL U 92 Of 118 22+60.84 MH

WWL U 92 Of 118 22+73.34 CO

WWL AA 92 Of 118 2+67.78 CO

WWL BB 93 Of 118 2+45.45 MH

WWL BB 93 Of 118 4+37.56 MH

WWL BB 93 Of 118 5+85.98 MH

WWL BB 93 Of 118 6+49.00 MH

WWL BB 93 Of 118 7+23.93 MH

WWL BB 93 Of 118 8+79.12 MH

WWL BB 93 Of 118 9+53.51 MH

WWL BB 94 Of 118 10+27.01 MH

WWL BB 94 Of 118 11+31.52 MH

WWL BB 94 Of 118 14+27.98 MH

WWL BB 94 Of 118 17+51.53 MH

WWL BB 94 Of 118 18+45.68 MH

WWL BB 94 Of 118 18+92.74 MH

WWL CC 95 Of 118 3+94.21 MH

WWL CC 95 Of 118 8+02.23 MH

WWL DD 96 Of 118 1+54.69 MH

WWL DD 96 Of 118 2+58.50 MH

WWL DD 96 Of 118 4+00.88 MH

WWL DD 96 Of 118 4+57.03 MH



WWL DD 96 Of 118 6+24.44 MH

WWL DD 96 Of 118 6+72.25 MH

WWL DD 97 Of 118 10+51.32 MH

WWL DD 97 Of 118 12+22.26 MH

WWL WW 97 Of 118 2+47.83 MH

WWL WW 97 Of 118 2+55.00 CO

WWL GG 97 Of 118 2+77.95 MH

WWL GG 97 Of 118 4+60.89 MH

WWL EE 98 Of 118 4+77.95 MH

WWL FF 98 Of 118 3+90.76 MH

WWL HH 100 Of 118 12+14.07 MH

WWL JJ 100 Of 118 4+02.65 MH

WWL JJ 100 Of 118 6+05.97 MH

WWL JJ 100 Of 118 7+74.55 CO



Table 5 - Water Line Crossings

Line
Station or 

Closest Point

Crossing or 

Parallel

Horizontal 

Separation 

Distance

Vertical 

Separation 

Distance

WWL Q 7+23.06 Crossing NA MIN 2'

WWL Q 10+15.26 Crossing NA MIN 2'

WWL Q 14+86.28 Crossing NA MIN 2'

WWL Q 17+82.69 Crossing NA MIN 2'

WWL Q 25+87.98 Crossing NA MIN 2'

WWL U 12+01.40 Crossing NA MIN 2'

WWL U 17+39.87 Crossing NA MIN 2'

WWL U 20+30.21 Crossing NA MIN 2'

WWL U 22+05.89 Crossing NA MIN 2'

WWL AA 1+45.28 Crossing NA MIN 2'

WWL BB 2+83.88 Crossing NA MIN 2'

WWL CC 1+61.90 Crossing NA MIN 2'

WWL CC 4+21.09 Crossing NA MIN 2'

WWL DD 1+27.32 Crossing NA MIN 2'

WWL EE 1+28.86 Crossing NA MIN 2'

WWL HH 4+11.76 Crossing NA MIN 2'

WWL HH 8+59.59 Crossing NA MIN 2'

WWL HH 11+49.59 Crossing NA MIN 2'

WWL KK 1+31.00 Crossing NA MIN 2'

WWL MM 1+41.92 Crossing NA MIN 2'

WWL NN 1+41.50 Crossing NA MIN 2'

WWL PP 1+41.50 Crossing NA MIN 2'



Table 7 - Drop Manholes

Line Manhole Station Sheet

WWL Q WWMH LS 1+26.78 87 Of 118

WWL Q WWMH Q9 9+86.26 87 Of 118

WWL Q WWMH Q12 14+58.28 88 Of 118

WWL U WWMH U4 11+37.40 91 Of 118

WWL EE WWMH EE1 1+19.01 94 Of 118

WWL HH WWMH HH2 4+62.23 99 Of 118
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Exhibits:  

A. Proposed Development Site Map 

B. Wastewater Calculations 

C. Wastewater Collection System Diagram 
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I. INTRODUCTION 

 

This SCS Engineering Design Report has been prepared to comply with the Texas Commission 

on Environmental Quality’s requirements of Title 30 Texas Administrative Code Chapter 217: 

Design Criteria for Domestic Wastewater Systems.  This includes Subchapter A, Subchapter C, 

and Subchapter D of 30 TAC Chapter 217 when applicable.  Whenever multiple regulations 

apply, the more stringent regulation shall be used. 

 

The Woodfield Preserve Phase 3 Subdivision is located North of Shell Road between SH 195 

and FM 338 in Georgetown, TX, Williamson County. The Phase 3 development is 

approximately 83.47 acres with 39.09 acres of impervious cover or 46.8%.  

 

The project area is located in the full-purpose City of Georgetown city limits (Woodfield 

Preserve). The overall project boundaries are surrounded on the west by Woodfield Preserve; on 

the north by Berry Creek; on the east by undeveloped tracts in the ETJ; and on the south by Shell 

Road. The site is located entirely in the Berry Creek Watershed. 

 

Wastewater service will consist of 8-inch and 12-inch SDR-26 PVC wastewater gravity mains 

extended through Woodfield Preserve. Wastewater service to this construction plan area is to be 

provided by City of Georgetown. A total of 11,939 proposed linear feet of wastewater line will 

tie into the Woodfield Preserve Lift Station. 

 

Wastewater will be collected into a gravity system and routed to Berry Creek Wastewater 

Treatment Plant.   

 

Odor control for this wastewater gravity system has been provided by watertight pipe connections 

at manholes and cleanouts. Manhole lids will be tight. 

 

Flow development was calculated using Georgetown design criteria (250 gallons per LUE, 1,000 

gal/acre/day) based on 3.5 people per LUE, 70 gpd/person, for residential use.  Flow development 

calculations are included in the Supporting Engineering Calculations.   

 

 

II. DESCRIPTION OF PROPOSED SYSTEM 

 

A. Design Criteria 

The gravity mains and manholes meet the TCEQ requirements of Chapter 217.   All the 

gravity mains with this project are PVC.  The construction plans consist of the following: 

 
 

 

 

 

Linear Feet 

 

 

Pipe Material 

 

National Standard 

Specification for 

Pipe Material 

 

National Standard 

for Pipe Joints 

8” 11,052 SDR 26 ASTM-3034 ASTM D3212 

12” 887 SDR 26 ASTM-3034 ASTM D3212 
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The pipes are designed with a slope that will provide a velocity of at least 2 feet per 

second flowing full, as calculated using Manning's equation with an "n" value of 0.013.  

Additionally, the collection system is designed to ensure that, with pipes flowing full, the 

velocities will be less than 10 feet per second. 

 

Pipe Diameter:  8”   Min. Slope:   0.35   %  Max. Slope:   5.46   % 

Pipe Diameter:  12”   Min. Slope:   0.35   %  Max. Slope:   0.50   % 

 

 

The plans and specifications, which describe the project identified in this report, are in 

substantial compliance with all the requirements of Chapter 217.   

 

B. Structural Analysis: 

Structural analysis per 30 TAC 217.53 (k) for the proposed wastewater system is below: 

  



Proposed Wastewater Pipe Constants Live Load Constants per AASHTO H-25 or HS-25
Nominal Diameter 8 inch Depth of Cover Live Load on PVC Pipe

Material PVC, SDR 26 (feet) (psi)

Description Gravity Sewer Pipe, Flexible Pipe 1 15.63

Pipe Standard ASTM D3034, Type PSM 2 6.95

Joint Standard ASTM D3212 3 5.21

Pipe Stiffness, PS 115 psi 4 3.48

Wall Thickness, t 0.323 inch 5 2.18

Tensile Strength, T 7,000 psi 6 1.74

Modulus of Pipe Elasticity, E 400,000 psi 7 1.53

8 0.86

+10 Negligible

Proposed Trench Constants Notes

Minimum Trench Width 21 inch

Maximum Trench Width 33 inch

Shallowest Bury Depth of Cover 4 feet

Deepest Bury Depth of Cover 34 feet

Unit Weight of Soil Backfill, w 120 pcf

Water Table Height Above Pipe 0 feet

Notes Proposed In-situ Soil and Bedding Constants
Modulus of Soil Reaction, E' (bed) (Bedding Material) 3,000 psi

Modulus of Soil Reaction, E' (in-situ) (In-Situ Material) 3,100 psi

Ratio of Modulus Bedding Soil to Modulus In-Situ Soil 0.97 unitless

Leonhardt's Zeta Factor, z 1.0 unitless

Modulus of Soil Reaction, E' (composite) 3,000 psi

Notes

1) Values are constant for both the shallowest and deepest burial depth of cover cases.

4) 21-inch minimum trench widths assumed per City of Georgetown Construction Specifications.

Shallowest Depth of Cover - Prism Load
Shallowest Depth of Cover, H 4 feet

Unit Weight of Soil Backfill, w 120 pcf

Prism Load (i.e. Dead Load), P 3.33 psi

Deepest Depth of Cover - Prism Load
Deepest Depth of Cover, H 34 feet

Unit Weight of Soil Backfill, w 120 pcf

Prism Load (i.e. Dead Load), P 28.33 psi

3) Per the Georgetown Village (aka Woodfield Preserve) Geotech Report, the water table 

elevation was not observed in the test pits or borehole depths drilled during the preliminary 

excavation and study. For purposes of this structural analysis, groundwater and water table 

elevations are assumed to be below the proposed depth of bury (i.e. pipe is unsaturated).

1) Live loads beyond 8 feet are negligible for highway loading.

Wastewater Collection System Structural Analysis per 30 TAC 217.53 (k)

1) Trench widths per City of Georgetown Construction Standards and Details - Trench and 

Embedment Detail WW18 included in the construction plans on the detail sheets.

2) The structural calculations provided bracket the shallowest proposed line depth (rounded to 4 

foot depth in calculations to be conservative) and the deepest proposed line depth (rounded to 

34 foot depth in calculations to be conservative). As the calculations show, the two opposite 

ends of the spectrum show the most extreme PVC depth of burial case for the proposed 

wastewater system which are in conformance with 30 TAC 217.53 (k).

2) Values for E' (bed) per JM Eagle's Technical Bulletin No. 6 "Depth of Burial for PVC Pipe" Table 5 

and City of Georgetown Construction Specifications at minimum 95% compaction.

3) Values for E' (in-situ) based on JM Eagle's Technical Bulletin No. 6 "Depth of Burial for PVC Pipe" 

Table 5 and Geotech Report showing limestone subgrade strata in test pits and boreholes.

Leonhardt's Zeta Factor and 
Modulus of Soil Reaction 

(Composite) Equations

Ratio = E' (bed) / E' (in-situ) 
(when Ratio is less than or equal to 
1.25, Leonhardt's Zeta Factor 
assumed to be 1.0, but if Ratio is 
greater than 1.25, use Leonhardt's 
Zeta Factor Equation to get 
coefficient).

Prism Load (i.e. Dead Load) Equation

P = (w * H) / 144

P = Prism Load, psi
w = Unit Weight of Soil Backfill, pcf
H = Depth of Cover, ft



Shallowest Depth of Cover - Deflection
Live Load @ Min Depth, W' 3.48 psi

Prism Load, P 3.33 psi

Pipe Stiffness, PS 115 psi

Modulus of Soil Reaction, E' 3,000 psi

% Deflection 0.34 %

Check % Deflection less than 5% Yes, within tolerance

Deepest Depth of Cover - Deflection
Live Load @ Max Depth, W' 0.00 psi

Prism Load, P 28.33 psi

Pipe Stiffness, PS 115 psi

Modulus of Soil Reaction, E' 3,000 psi

% Deflection 1.42 %

Check % Deflection less than 5% Yes, within tolerance

Shallowest & Deepest Depth of Cover - Wall Crushing Determination

Compressive Stress, Pc 4,000 psi

Surface Area of Pipe Wall, A 0.323 in^2/in (equivalent to t, wall thickness)

Specific Weight of Soil, Ys 120 pcf

Pipe Outside Diameter, Do 8.4 in

Depth for Wall Crushing, H 369.1 ft

No part of the proposed wastewater collection system is proposed to be encased in 

concrete. Therefore, the proposed pipe is not subject to wall crushing 

determinations for purposes of this review for the proposed conditions. The 

theoretical wall crushing calculation is shown below for completeness, however is 

not applicable.

Modified Iowa Equation

% Deflection = [0.1 (W' + P) 100] / [0.149 (PS) + 0.061 (E')]

% Deflection = Predicted Diametric Deflection, %
W' = Live Load, psi
P = Prism Load, psi
PS = Pipe Stiffness, psi
E' = Modulus of Soil Reaction, psi

Equation per JM Eagle's Technical Bulletin No. 6 "Depth of 
Burial for PVC Pipe". Per TCEQ, up to 5% deflection is 
allowed.

Wall Crushing Determination

Note: Analysis only applicable for flexible pipe/PVC pipe encased in 
concrete. For purposes of this wall crushing determination, TCEQ 
does not consider pipes encased in cement-stablized sand to be 
concrete. If PVC pipe is proposed to be encased in cement-
stablized sand or no concrete encasement will be used, this wall 
crushing determination can be skipped, otherwise the maximum 
depth of cover at which flexible pipewall crushing happens needs 
to be calculated.

Maximum Depth of Cover for Wall Crushing

H = [288 (Pc) (A)] / [(Ys) (Do)]

H = Depth of cover at which wall crushing happens, ft
288 = Coefficient (conversion factor)
Pc = Compressive Stress (i.e. Hydrostatic Design Basis), psi 
(assume 4,000 psi for PVC)
A = Surface Area of Pipe Wall, in^2/ft = t, wall thickness (in)
Ys = Specific Weight of Soil, pcf



Shallowest & Deepest Depth of Cover - Buckling Pressure Determinations

Modulus of Pipe Elasticity, E 400,000 psi

Dimension Ratio, DR 26 unitless

Poisson's Ratio, v 0.38 unitless

59.8 psi

Modulus of Soil Reaction, E' 3,000 psi

Reduction Factor, C 0.87 unitless

423.9 psi

Shallowest Depth of Cover - Proposed External Pressure
Specific Weight of Water, Yw 0.0361 pci

Height of Water Above Pipe, hw 0 inch

Depth of Cover, h 48 inch

Water Buoyancy Factor, Rw 1 unitless

Specific Weight of Soil, Ys 120 pcf

Depth of Cover, H 4 feet

Pipe Diameter, D 8 inch

Wall Thickness, t 0.323 inch

Vertical Soil Load on Pipe, Wc 27.7 lb/in

Live Load, W' 3.48 psi

Total External Pressure, Pe 6.9 psi

Deepest Depth of Cover - Proposed External  Pressure
Specific Weight of Water, Yw 0.0361 pci

Height of Water Above Pipe, hw 0 inch

Depth of Cover, h 408 inch

Water Buoyancy Factor, Rw 1 unitless

Specific Weight of Soil, Ys 120 pcf

Depth of Cover, H 34 feet

Pipe Diameter, D 8 inch

Wall Thickness, t 0.323 inch

Vertical Soil Load on Pipe, Wc 235.8 lb/in

Live Load, W' 0.00 psi

Total External Pressure, Pe 29.5 psi

Critical Wall Buckling Pressure, 

Pcr

Proposed external pressure is less than the allowable critical wall buckling pressure, 

therefore the proposed pipe design works.

Proposed external pressure is less than the allowable critical wall buckling pressure, 

therefore the proposed pipe design works.

Critical Wall Buckling Pressure, 

Pcr (allowable)

Critical Buckling Pressure Equation

Per JM Eagle Technical Bulletin No. 8, wall buckling is when 
external pressure on the pipeline causes failure. The 
threshold point at which the external pressure causes 
failure in the pipeline is the critical wall buckling pressure. 
For circular pipes, where Moment of Inertia (I) is defined as 
t3 / 12, the critical wall buckling pressure can be defined 
per the following:

Pcr = [2 (E)] / [(1 - v2) (DR - 1)3]

Pcr = Critical Wall Buckling Pressure, psi
E = Modulus of Tensile Elasticity (i.e. Pipe Elasticity), psi
DR = Dimension Ratio, (Do/t)

Critical Buckling Pressure Equation

The soil surrounding a buried pipeline increases 
the pipe's resistance to buckling (i.e. failing). The 
modified (i.e. allowable) critical wall buckling 
pressure is defined per the following taking into 
consideration a reduction factor based on the 
pipe's anticipated deflection using JM Eagle 
Technical Bulletin No. 8, Figure 3:

Pcr (allowable) = 1.15 [((Pcr) (E'))(1/2)] (C)

Pcr = Original Critical Wall Buckling Pressure, psi
E' = Modulus of Soil Reaction, psi
C = Reduction Factor per Figure 3 (using 1.25%  (i.e. 
the deepest burial case) to be conservative)

Applied External Pressure Equation

For proposed conditions, the total summation of external pressure applied on 
the pipeline is defined per the following:

Pe = (Yw) (hw) + (Rw) (Wc / D) + W'

Pe = Total summation of the external pressures on pipe, psi 
Yw = Specific Weight (i.e. Unit Weight) of Water, pci (62.4 pcf => 0.0361 pci)
hw = Height of Water above Pipeline, in
Rw = Water Buoyancy Factor = 1 - 0.33 (hw / h), where h = depth of cover, in
Wc = Vertical Soil Load on Pipe, lb/in = (Ys) (H) [(D + t) / 144]
Ys = Specific Weight (i.e. Unit Weight) of Soil Backfill, pcf
H = Depth of Cover, ft
D = Pipe Diameter, in
t = Wall Thickness, in



Shallowest Depth of Cover - Strain Prediction
Total External Pressure, Pe 6.9 psi

Pipe Diameter, D 8 inch

Wall Thickness, t 0.323 inch

Modulus of Pipe Elasticity, E 400,000 psi

Max Strain due to Hoop Stress 0.00022 in/in

% Deflection 0.34 %

Vertical Decrease in Dia, ΔY 0.027 inch

Dimension Ratio, DR 26 unitless

Max Strain due to Ring Deflect. 0.00040 in/in

Max Combined Strain in Pipe W 0.00061 in/in

Deepest Depth of Cover - Strain Prediction
Total External Pressure, Pe 29.5 psi

Pipe Diameter, D 8 inch

Wall Thickness, t 0.323 inch

Modulus of Pipe Elasticity, E 400,000 psi

Max Strain due to Hoop Stress 0.00091 in/in

% Deflection 1.42 %

Vertical Decrease in Dia, ΔY 0.113 inch

Dimension Ratio, DR 26 unitless

Max Strain due to Ring Deflect. 0.00168 in/in

Max Combined Strain in Pipe W 0.00259 in/in

The calculated values are within normal tolerances, therefore the proposed 

conditions will not cause strain failure in the proposed pipe design.

The calculated values are within normal tolerances, therefore the proposed 

conditions will not cause strain failure in the proposed pipe design.

Strain Prediction Calculations

Per Uni-Bell Technical Report "Deflection: The Pipe/Soil Mechanism", 
strain is not a common cause of failure in pipelines and is not a factor 
that limits a pipeline's design, however strain calculations are 
included for completeness. The strain prediction calculations are 
defined by the following:

vh = (Pe) (D) / 2 (t) (E)

vh = Maximum strain in the pipe wall due to hoop stress, in/in

Pe = Total External Pressure on Pipe, psi
D = Pipe Diameter, in
t = Wall Thickness, in
E = Modulus of Pipe Elasticity, psi

vf = (1/DR) [3 (ΔY) / ((D - 2 (ΔY))]

vf = Maximum strain in pipe wall due to ring deflection or flexure, in/in

ΔY = Vertical decrease in diameter, in

t = Wall Thickness, in
D = Pipe Diameter, in
DR = Dimension Ratio, unitless

v = vh + vf





Proposed Wastewater Pipe Constants Live Load Constants per AASHTO H-25 or HS-25
Nominal Diameter 12 inch Depth of Cover Live Load on PVC Pipe

Material PVC, SDR 26 (feet) (psi)

Description Gravity Sewer Pipe, Flexible Pipe 1 15.63

Pipe Standard ASTM D3034, Type PSM 2 6.95

Joint Standard ASTM D3212 3 5.21

Pipe Stiffness, PS 115 psi 4 3.48

Wall Thickness, t 0.490 inch 5 2.18

Tensile Strength, T 7,000 psi 6 1.74

Modulus of Pipe Elasticity, E 400,000 psi 7 1.53

8 0.86

+10 Negligible

Proposed Trench Constants Notes

Minimum Trench Width 25 inch

Maximum Trench Width 37 inch

Shallowest Bury Depth of Cover 4 feet

Deepest Bury Depth of Cover 18 feet

Unit Weight of Soil Backfill, w 120 pcf

Water Table Height Above Pipe 0 feet

Notes Proposed In-situ Soil and Bedding Constants
Modulus of Soil Reaction, E' (bed) (Bedding Material) 3,000 psi

Modulus of Soil Reaction, E' (in-situ) (In-Situ Material) 3,100 psi

Ratio of Modulus Bedding Soil to Modulus In-Situ Soil 0.97 unitless

Leonhardt's Zeta Factor, z 1.0 unitless

Modulus of Soil Reaction, E' (composite) 3,000 psi

Notes

1) Values are constant for both the shallowest and deepest burial depth of cover cases.

4) 21-inch minimum trench widths assumed per City of Georgetown Construction Specifications.

Shallowest Depth of Cover - Prism Load
Shallowest Depth of Cover, H 4 feet

Unit Weight of Soil Backfill, w 120 pcf

Prism Load (i.e. Dead Load), P 3.33 psi

Deepest Depth of Cover - Prism Load
Deepest Depth of Cover, H 18 feet

Unit Weight of Soil Backfill, w 120 pcf

Prism Load (i.e. Dead Load), P 15.00 psi

3) Per the Georgetown Village (aka Woodfield Preserve) Geotech Report, the water table 

elevation was not observed in the test pits or borehole depths drilled during the preliminary 

excavation and study. For purposes of this structural analysis, groundwater and water table 

elevations are assumed to be below the proposed depth of bury (i.e. pipe is unsaturated).

1) Live loads beyond 8 feet are negligible for highway loading.

Wastewater Collection System Structural Analysis per 30 TAC 217.53 (k)

1) Trench widths per City of Georgetown Construction Standards and Details - Trench and 

Embedment Detail WW18 included in the construction plans on the detail sheets.

2) The structural calculations provided bracket the shallowest proposed line depth (rounded to 4 

foot depth in calculations to be conservative) and the deepest proposed line depth (rounded to 

18 foot depth in calculations to be conservative). As the calculations show, the two opposite 

ends of the spectrum show the most extreme PVC depth of burial case for the proposed 

wastewater system which are in conformance with 30 TAC 217.53 (k).

2) Values for E' (bed) per JM Eagle's Technical Bulletin No. 6 "Depth of Burial for PVC Pipe" Table 5 

and City of Georgetown Construction Specifications at minimum 95% compaction.

3) Values for E' (in-situ) based on JM Eagle's Technical Bulletin No. 6 "Depth of Burial for PVC Pipe" 

Table 5 and Geotech Report showing limestone subgrade strata in test pits and boreholes.

Leonhardt's Zeta Factor and 
Modulus of Soil Reaction 

(Composite) Equations

Ratio = E' (bed) / E' (in-situ) 
(when Ratio is less than or equal to 
1.25, Leonhardt's Zeta Factor 
assumed to be 1.0, but if Ratio is 
greater than 1.25, use Leonhardt's 
Zeta Factor Equation to get 
coefficient).

Prism Load (i.e. Dead Load) Equation

P = (w * H) / 144

P = Prism Load, psi
w = Unit Weight of Soil Backfill, pcf
H = Depth of Cover, ft



Shallowest Depth of Cover - Deflection
Live Load @ Min Depth, W' 3.48 psi

Prism Load, P 3.33 psi

Pipe Stiffness, PS 115 psi

Modulus of Soil Reaction, E' 3,000 psi

% Deflection 0.34 %

Check % Deflection less than 5% Yes, within tolerance

Deepest Depth of Cover - Deflection
Live Load @ Max Depth, W' 0.00 psi

Prism Load, P 15.00 psi

Pipe Stiffness, PS 115 psi

Modulus of Soil Reaction, E' 3,000 psi

% Deflection 0.75 %

Check % Deflection less than 5% Yes, within tolerance

Shallowest & Deepest Depth of Cover - Wall Crushing Determination

Compressive Stress, Pc 4,000 psi

Surface Area of Pipe Wall, A 0.490 in^2/ft (equivalent to t, wall thickness)

Specific Weight of Soil, Ys 120 pcf

Pipe Outside Diameter, Do 12.98 in

Depth for Wall Crushing, H 362.4 ft

No part of the proposed wastewater collection system is proposed to be encased in 

concrete. Therefore, the proposed pipe is not subject to wall crushing 

determinations for purposes of this review for the proposed conditions. The 

theoretical wall crushing calculation is shown below for completeness, however is 

not applicable.

Modified Iowa Equation

% Deflection = [0.1 (W' + P) 100] / [0.149 (PS) + 0.061 (E')]

% Deflection = Predicted Diametric Deflection, %
W' = Live Load, psi
P = Prism Load, psi
PS = Pipe Stiffness, psi
E' = Modulus of Soil Reaction, psi

Equation per JM Eagle's Technical Bulletin No. 6 "Depth of 
Burial for PVC Pipe". Per TCEQ, up to 5% deflection is 
allowed.

Wall Crushing Determination

Note: Analysis only applicable for flexible pipe/PVC pipe encased in 
concrete. For purposes of this wall crushing determination, TCEQ 
does not consider pipes encased in cement-stablized sand to be 
concrete. If PVC pipe is proposed to be encased in cement-
stablized sand or no concrete encasement will be used, this wall 
crushing determination can be skipped, otherwise the maximum 
depth of cover at which flexible pipewall crushing happens needs 
to be calculated.

Maximum Depth of Cover for Wall Crushing

H = [288 (Pc) (A)] / [(Ys) (Do)]

H = Depth of cover at which wall crushing happens, ft
288 = Coefficient (conversion factor)
Pc = Compressive Stress (i.e. Hydrostatic Design Basis), psi 
(assume 4,000 psi for PVC)
A = Surface Area of Pipe Wall, in^2/ft = t, wall thickness (in)
Ys = Specific Weight of Soil, pcf



Shallowest & Deepest Depth of Cover - Buckling Pressure Determinations

Modulus of Pipe Elasticity, E 400,000 psi

Dimension Ratio, DR 26 unitless

Poisson's Ratio, v 0.38 unitless

59.8 psi

Modulus of Soil Reaction, E' 3,000 psi

Reduction Factor, C 0.87 unitless

423.9 psi

Shallowest Depth of Cover - Proposed External Pressure
Specific Weight of Water, Yw 0.0361 pci

Height of Water Above Pipe, hw 0 inch

Depth of Cover, h 48 inch

Water Buoyancy Factor, Rw 1 unitless

Specific Weight of Soil, Ys 120 pcf

Depth of Cover, H 4 feet

Pipe Diameter, D 12 inch

Wall Thickness, t 0.490 inch

Vertical Soil Load on Pipe, Wc 41.6 lb/in

Live Load, W' 3.48 psi

Total External Pressure, Pe 6.9 psi

Deepest Depth of Cover - Proposed External  Pressure
Specific Weight of Water, Yw 0.0361 pci

Height of Water Above Pipe, hw 0 inch

Depth of Cover, h 216 inch

Water Buoyancy Factor, Rw 1 unitless

Specific Weight of Soil, Ys 120 pcf

Depth of Cover, H 18 feet

Pipe Diameter, D 12 inch

Wall Thickness, t 0.490 inch

Vertical Soil Load on Pipe, Wc 187.4 lb/in

Live Load, W' 0.00 psi

Total External Pressure, Pe 15.6 psi

Proposed external pressure is less than the allowable critical wall buckling pressure, 

therefore the proposed pipe design works.

Proposed external pressure is less than the allowable critical wall buckling pressure, 

therefore the proposed pipe design works.

Critical Wall Buckling Pressure, 

Pcr (allowable)

Critical Wall Buckling Pressure, 

Pcr

Critical Buckling Pressure Equation

Per JM Eagle Technical Bulletin No. 8, wall buckling is when 
external pressure on the pipeline causes failure. The 
threshold point at which the external pressure causes 
failure in the pipeline is the critical wall buckling pressure. 
For circular pipes, where Moment of Inertia (I) is defined as 
t3 / 12, the critical wall buckling pressure can be defined 
per the following:

Pcr = [2 (E)] / [(1 - v2) (DR - 1)3]

Pcr = Critical Wall Buckling Pressure, psi
E = Modulus of Tensile Elasticity (i.e. Pipe Elasticity), psi
DR = Dimension Ratio, (Do/t)

Critical Buckling Pressure Equation

The soil surrounding a buried pipeline increases 
the pipe's resistance to buckling (i.e. failing). The 
modified (i.e. allowable) critical wall buckling 
pressure is defined per the following taking into 
consideration a reduction factor based on the 
pipe's anticipated deflection using JM Eagle 
Technical Bulletin No. 8, Figure 3:

Pcr (allowable) = 1.15 [((Pcr) (E'))(1/2)] (C)

Pcr = Original Critical Wall Buckling Pressure, psi
E' = Modulus of Soil Reaction, psi
C = Reduction Factor per Figure 3 (using 1.25%  (i.e. 
the deepest burial case) to be conservative)

Applied External Pressure Equation

For proposed conditions, the total summation of external pressure applied on 
the pipeline is defined per the following:

Pe = (Yw) (hw) + (Rw) (Wc / D) + W'

Pe = Total summation of the external pressures on pipe, psi 
Yw = Specific Weight (i.e. Unit Weight) of Water, pci (62.4 pcf => 0.0361 pci)
hw = Height of Water above Pipeline, in
Rw = Water Buoyancy Factor = 1 - 0.33 (hw / h), where h = depth of cover, in
Wc = Vertical Soil Load on Pipe, lb/in = (Ys) (H) [(D + t) / 144]
Ys = Specific Weight (i.e. Unit Weight) of Soil Backfill, pcf
H = Depth of Cover, ft
D = Pipe Diameter, in
t = Wall Thickness, in



Shallowest Depth of Cover - Strain Prediction
Total External Pressure, Pe 6.9 psi

Pipe Diameter, D 12 inch

Wall Thickness, t 0.490 inch

Modulus of Pipe Elasticity, E 400,000 psi

Max Strain due to Hoop Stress 0.00021 in/in

% Deflection 0.34 %

Vertical Decrease in Dia, ΔY 0.041 inch

Dimension Ratio, DR 26 unitless

Max Strain due to Ring Deflect. 0.00040 in/in

Max Combined Strain in Pipe W 0.00061 in/in

Deepest Depth of Cover - Strain Prediction
Total External Pressure, Pe 15.6 psi

Pipe Diameter, D 12 inch

Wall Thickness, t 0.490 inch

Modulus of Pipe Elasticity, E 400,000 psi

Max Strain due to Hoop Stress 0.00048 in/in

% Deflection 0.75 %

Vertical Decrease in Dia, ΔY 0.090 inch

Dimension Ratio, DR 26 unitless

Max Strain due to Ring Deflect. 0.00088 in/in

Max Combined Strain in Pipe W 0.00136 in/in

The calculated values are within normal tolerances, therefore the proposed 

conditions will not cause strain failure in the proposed pipe design.

The calculated values are within normal tolerances, therefore the proposed 

conditions will not cause strain failure in the proposed pipe design.

Strain Prediction Calculations

Per Uni-Bell Technical Report "Deflection: The Pipe/Soil Mechanism", 
strain is not a common cause of failure in pipelines and is not a factor 
that limits a pipeline's design, however strain calculations are 
included for completeness. The strain prediction calculations are 
defined by the following:

vh = (Pe) (D) / 2 (t) (E)

vh = Maximum strain in the pipe wall due to hoop stress, in/in

Pe = Total External Pressure on Pipe, psi
D = Pipe Diameter, in
t = Wall Thickness, in
E = Modulus of Pipe Elasticity, psi

vf = (1/DR) [3 (ΔY) / ((D - 2 (ΔY))]

vf = Maximum strain in pipe wall due to ring deflection or flexure, in/in

ΔY = Vertical decrease in diameter, in

t = Wall Thickness, in
D = Pipe Diameter, in
DR = Dimension Ratio, unitless

v = vh + vf
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C. Safety Considerations: 

This project design incorporated numerous safety considerations. Security fences will be used 

throughout the projects boundary to prevent any passerby from accidentally entering an active 

construction zone. Any and all trenches that require a depth of larger than 4 feet will follow the 

trenching and excavation safety guidelines set forth by OSHA.  There will be no blasting on the 

entire construction site.  The wastewater manholes are spaced less than the maximum allowed 

TCEQ spacing and allow appropriate ventilation throughout to prevent odor buildup.  All pipe 

buried is set at a reasonable depth to prevent excessive excavation.  There are no anticipated tight 

workspaces throughout the entire jobsite. 
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Exhibit A: Proposed Development Site Map 
Refer to Attached Construction Documents  
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Exhibit B: Wastewater Calculations  
 

 

Phase LUE

Approx. Drainage 

Area (acre )

Dry Weather Flow 

(DWF) per LUE

(gpd)

DWF

(gpd)

DWF

(MGD)

Peaking 

Factor

(PF)

Peak Dry Weather 

Flow (Qpdwf)

(MGD)

Inflow & 

Infiltration

(gpd/acre)

Inflow & 

Infiltration

(MGD)

Peak Wet Weather 

Flow (Qpwwf)

(MGD)

3 229 83.5 250 57,250 0.057 3.5 0.20 1,000 0.084 0.281

Notes

1. One (1) LUE equates to an average wastewater flow of 250 gallons per day (gpd).

 2. Inflow & Infiltration (I&I) factored in at 1,000 gallons per day per acre (gpd/acre).
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Exhibit C: Wastewater Collection System 

Diagram 
Refer to Attached Construction Documents  
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 Aboveground storage tanks with a cumulative storage capacity between 250 

gallons and 499 gallons will be stored on the site for less than one (1) year. 

 Aboveground storage tanks with a cumulative storage capacity of 500 gallons or 

more will be stored on the site.  An Aboveground Storage Tank Facility Plan 

application must be submitted to the appropriate regional office of the TCEQ 

prior to moving the tanks onto the project. 

 Fuels and hazardous substances will not be stored on the site. 

2.  Attachment A - Spill Response Actions.  A site specific description of the measures to be 

taken to contain any spill of hydrocarbons or hazardous substances is attached. 

3.  Temporary aboveground storage tank systems of 250 gallons or more cumulative 

storage capacity must be located a minimum horizontal distance of 150 feet from any 

domestic, industrial, irrigation, or public water supply well, or other sensitive feature. 

4.  Attachment B - Potential Sources of Contamination. A description of any activities or 

processes which may be a potential source of contamination affecting surface water 

quality is attached. 

Sequence of Construction 

5.  Attachment C - Sequence of Major Activities.  A description of the sequence of major 

activities which will disturb soils for major portions of the site (grubbing, excavation, 

grading, utilities, and infrastructure installation) is attached.   

 For each activity described, an estimate (in acres) of the total area of the site to be 

disturbed by each activity is given. 

 For each activity described, include a description of appropriate temporary control 

measures and the general timing (or sequence) during the construction process that 

the measures will be implemented. 

6.  Name the receiving water(s) at or near the site which will be disturbed or which will 

receive discharges from disturbed areas of the project: Berry Creek 

Temporary Best Management Practices (TBMPs) 

Erosion control examples: tree protection, interceptor swales, level spreaders, outlet 

stabilization, blankets or matting, mulch, and sod.  Sediment control examples: stabilized 

construction exit, silt fence, filter dikes, rock berms, buffer strips, sediment traps, and sediment 

basins.  Please refer to the Technical Guidance Manual for guidelines and specifications.  All 

structural BMPs must be shown on the site plan. 

7.  Attachment D – Temporary Best Management Practices and Measures.  TBMPs and 

measures will prevent pollution of surface water, groundwater, and stormwater.  The 

construction-phase BMPs for erosion and sediment controls have been designed to 

retain sediment on site to the extent practicable.  The following information is attached: 
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 A description of how BMPs and measures will prevent pollution of surface water, 

groundwater or stormwater that originates upgradient from the site and flows 

across the site. 

 A description of how BMPs and measures will prevent pollution of surface water or 

groundwater that originates on-site or flows off site, including pollution caused by 

contaminated stormwater runoff from the site. 

 A description of how BMPs and measures will prevent pollutants from entering 

surface streams, sensitive features, or the aquifer. 

 A description of how, to the maximum extent practicable, BMPs and measures will 

maintain flow to naturally-occurring sensitive features identified in either the 

geologic assessment, TCEQ inspections, or during excavation, blasting, or 

construction. 

8.  The temporary sealing of a naturally-occurring sensitive feature which accepts recharge 

to the Edwards Aquifer as a temporary pollution abatement measure during active 

construction should be avoided. 

 Attachment E - Request to Temporarily Seal a Feature.   A request to temporarily 

seal a feature is attached.  The request includes justification as to why no reasonable 

and practicable alternative exists for each feature. 

 There will be no temporary sealing of naturally-occurring sensitive features on the 

site. 

9.  Attachment F - Structural Practices.  A description of the structural practices that will be 

used to divert flows away from exposed soils, to store flows, or to otherwise limit runoff 

discharge of pollutants from exposed areas of the site is attached.  Placement of 

structural practices in floodplains has been avoided. 

10.  Attachment G - Drainage Area Map.  A drainage area map supporting the following 

requirements is attached: 

 For areas that will have more than 10 acres within a common drainage area 

disturbed at one time, a sediment basin will be provided. 

 For areas that will have more than 10 acres within a common drainage area 

disturbed at one time, a smaller sediment basin and/or sediment trap(s) will be 

used. 

 For areas that will have more than 10 acres within a common drainage area 

disturbed at one time, a sediment basin or other equivalent controls are not 

attainable, but other TBMPs and measures will be used in combination to protect 

down slope and side slope boundaries of the construction area. 

 There are no areas greater than 10 acres within a common drainage area that will be 

disturbed at one time.  A smaller sediment basin and/or sediment trap(s) will be 

used in combination with other erosion and sediment controls within each disturbed 

drainage area. 
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 There are no areas greater than 10 acres within a common drainage area that will be 

disturbed at one time.  Erosion and sediment controls other than sediment basins or 

sediment traps within each disturbed drainage area will be used. 

11.  Attachment H - Temporary Sediment Pond(s) Plans and Calculations. Temporary 

sediment pond or basin construction plans and design calculations for a proposed 

temporary BMP or measure have been prepared by or under the direct supervision of a 

Texas Licensed Professional Engineer.  All construction plans and design information 

must be signed, sealed, and dated by the Texas Licensed Professional Engineer.  

Construction plans for the proposed temporary BMPs and measures are attached.  

 N/A 

12.  Attachment I - Inspection and Maintenance for BMPs.  A plan for the inspection of each 

temporary BMP(s) and measure(s) and for their timely maintenance, repairs, and, if 

necessary, retrofit is attached.  A description of the documentation procedures, 

recordkeeping practices, and inspection frequency are included in the plan and are 

specific to the site and/or BMP. 

13.  All control measures must be properly selected, installed, and maintained in accordance 

with the manufacturer’s specifications and good engineering practices.  If periodic 

inspections by the applicant or the executive director, or other information indicate a 

control has been used inappropriately, or incorrectly, the applicant must replace or 

modify the control for site situations. 

14.  If sediment escapes the construction site, off-site accumulations of sediment must be 

removed at a frequency sufficient to minimize offsite impacts to water quality (e.g., 

fugitive sediment in street being washed into surface streams or sensitive features by 

the next rain). 

15.  Sediment must be removed from sediment traps or sedimentation ponds not later than 

when design capacity has been reduced by 50%.  A permanent stake will be provided 

that can indicate when the sediment occupies 50% of the basin volume. 

16.  Litter, construction debris, and construction chemicals exposed to stormwater shall be 

prevented from becoming a pollutant source for stormwater discharges (e.g., screening 

outfalls, picked up daily). 

Soil Stabilization Practices 

Examples:  establishment of temporary vegetation, establishment of permanent vegetation, 

mulching, geotextiles, sod stabilization, vegetative buffer strips, protection of trees, or 

preservation of mature vegetation. 

17.  Attachment J - Schedule of Interim and Permanent Soil Stabilization Practices.  A 

schedule of the interim and permanent soil stabilization practices for the site is 

attached. 



5 of 5 

TCEQ-0602 (Rev. 02-11-15) 

 

18.  Records must be kept at the site of the dates when major grading activities occur, the 

dates when construction activities temporarily or permanently cease on a portion of the 

site, and the dates when stabilization measures are initiated. 

19.  Stabilization practices must be initiated as soon as practicable where construction 

activities have temporarily or permanently ceased. 

Administrative Information 

20.  All structural controls will be inspected and maintained according to the submitted and 

approved operation and maintenance plan for the project. 

21.  If any geologic or manmade features, such as caves, faults, sinkholes, etc., are 

discovered, all regulated activities near the feature will be immediately suspended.  The 

appropriate TCEQ Regional Office shall be immediately notified.  Regulated activities 

must cease and not continue until the TCEQ has reviewed and approved the methods 

proposed to protect the aquifer from any adverse impacts. 

22.  Silt fences, diversion berms, and other temporary erosion and sediment controls will be 

constructed and maintained as appropriate to prevent pollutants from entering 

sensitive features discovered during construction. 
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Spill Response Actions: 
 

1) Contain the spill. 

2) Immediately stake off area. 

3) Notify Hazardous Material team (if necessary); notify TCEQ: 

(512) 339-2929 or Emergency # 1-800-832-8224 

4) Take necessary steps to clean up, i.e. notify remediation contractor if large spill, or small 

spills will be cleaned by the construction contractor 

 

 

All Site personnel will be made aware of the manufacturers’ recommended methods for spill 

cleanup and the location of information and cleanup supplies. 

 

Spills will be reported according to the Reportable Quantity, attached on the following page. 

 

Materials and equipment necessary for spill cleanup will be kept onsite in an accessible location 

known to site personnel. 

 

All spills will be cleaned up immediately upon discovery. Any spill of hydrocarbons or 

hazardous substances greater than 25 gallons will require notification to the Fire Department 

Hazardous Materials Team and the TCEQ. As with all spills, an effort shall be made to prevent 

materials from entering surface streams and storm drains by using rock or earth berms to contain 

the material. 



1.4.16 Spill Prevention and Control 

The objective of this section is to describe measures to prevent or reduce the discharge of 

pollutants to drainage systems or watercourses from leaks and spills by reducing the chance for 

spills, stopping the source of spills, containing and cleaning up spills, properly disposing of spill 

materials, and training employees. 

 

The following steps will help reduce the stormwater impacts of leaks and spills: 

Education 

(1) Be aware that different materials pollute in different amounts. Make sure that each employee 

knows what a “significant spill” is for each material they use, and what is the appropriate 

response for “significant” and “insignificant” spills. Employees should also be aware of when 

spill must be reported to the TCEQ. Information available in 30 TAC 327.4 and 40 CFR 302.4. 

(2) Educate employees and subcontractors on potential dangers to humans and the environment 

from spills and leaks. 

(3) Hold regular meetings to discuss and reinforce appropriate disposal procedures (incorporate 

into regular safety meetings). 

(4) Establish a continuing education program to indoctrinate new employees. 

(5) Have contractor’s superintendent or representative oversee and enforce proper spill 

prevention and control measures. 

General Measures 

(1) To the extent that the work can be accomplished safely, spills of oil, petroleum products, 

substances listed under 40 CFR parts 110,117, and 302, and sanitary and septic wastes should be 

contained and cleaned up immediately. 

(2) Store hazardous materials and wastes in covered containers and protect from vandalism. 

(3) Place a stockpile of spill cleanup materials where it will be readily accessible. 

(4) Train employees in spill prevention and cleanup. 

(5) Designate responsible individuals to oversee and enforce control measures. 

(6) Spills should be covered and protected from stormwater runon during rainfall to the extent 

that it doesn’t compromise clean up activities. 

(7) Do not bury or wash spills with water. 

(8) Store and dispose of used clean up materials, contaminated materials, and recovered spill 

material that is no longer suitable for the intended purpose in conformance with the provisions in 

applicable BMPs. 

(9) Do not allow water used for cleaning and decontamination to enter storm drains or 

watercourses. Collect and dispose of contaminated water in accordance with applicable 

regulations. 

(10) Contain water overflow or minor water spillage and do not allow it to discharge into 

drainage facilities or watercourses. 

(11) Place Material Safety Data Sheets (MSDS), as well as proper storage, cleanup, and spill 

reporting instructions for hazardous materials stored or used on the project site in an open, 

conspicuous, and accessible location. 

(12) Keep waste storage areas clean, well organized, and equipped with ample cleanup supplies 

as appropriate for the materials being stored. Perimeter controls, containment structures, covers, 

and liners should be repaired or replaced as needed to maintain proper function. 

Cleanup 

(1) Clean up leaks and spills immediately. 



(2) Use a rag for small spills on paved surfaces, a damp mop for general cleanup, and absorbent 

material for larger spills. If the spilled material is hazardous, then the used cleanup materials are 

also hazardous and must be disposed of as hazardous waste. 

(3) Never hose down or bury dry material spills. Clean up as much of the material as possible 

and dispose of properly. See the waste management BMPs in this section for specific 

information. 

Minor Spills 

(1) Minor spills typically involve small quantities of oil, gasoline, paint, etc. which can be 

controlled by the first responder at the discovery of the spill. 

(2) Use absorbent materials on small spills rather than hosing down or burying the spill. 

(3) Absorbent materials should be promptly removed and disposed of properly. 

(4) Follow the practice below for a minor spill: 

(5) Contain the spread of the spill. 

(6) Recover spilled materials. 

(7) Clean the contaminated area and properly dispose of contaminated materials. 

Semi-Significant Spills 

Semi-significant spills still can be controlled by the first responder along with the aid of other 

personnel such as laborers and the foreman, etc. This response may require the cessation of all 

other activities. Spills should be cleaned up immediately: 

(1) Contain spread of the spill. 

(2) Notify the project foreman immediately. 

(3) If the spill occurs on paved or impermeable surfaces, clean up using "dry" methods 

(absorbent materials, cat litter and/or rags). Contain the spill by encircling with absorbent 

materials and do not let the spill spread widely. 

(4) If the spill occurs in dirt areas, immediately contain the spill by constructing an earthen dike. 

Dig up and properly dispose of contaminated soil. 

(5) If the spill occurs during rain, cover spill with tarps or other material to prevent 

contaminating runoff. 

Significant/Hazardous Spills 

For significant or hazardous spills that are in reportable quantities: 

(1) Notify the TCEQ by telephone as soon as possible and within 24 hours at 512-339-2929 

(Austin) or 210-490-3096 (San Antonio) between 8 AM and 5 PM. After hours, contact the 

Environmental Release Hotline at 1-800-832-8224. It is the contractor's responsibility to have all 

emergency phone numbers at the construction site. 

(2) For spills of federal reportable quantities, in conformance with the requirements in 40 CFR 

parts 110,119, and 302, the contractor should notify the National Response Center at (800) 424-

8802. 

(3) Notification should first be made by telephone and followed up with a written report. 

(4) The services of a spills contractor or a Haz-Mat team should be obtained immediately. 

Construction personnel should not attempt to clean up until the appropriate and qualified staffs 

have arrived at the job site. 

(5) Other agencies which may need to be consulted includ e, but are not limited to, the City 

Police Department, County Sheriff Office, Fire Departments, etc. More information on spill rules 

and appropriate responses is available on the TCEQ website at: 
https://www.tceq.texas.gov/response/spills/spill_rq.html 

Vehicle and Equipment Maintenance 



(1) If maintenance must occur onsite, use a designated area and a secondary containment, located 

away from drainage courses, to prevent the runon of stormwater and the runoff of spills. 

(2) Regularly inspect onsite vehicles and equipment for leaks and repair immediately 

(3) Check incoming vehicles and equipment (including delivery trucks, and employee and 

subcontractor vehicles) for leaking oil and fluids. Do not allow leaking vehicles or equipment 

onsite. 

(4) Always use secondary containment, such as a drain pan or drop cloth, to catch spills or leaks 

when removing or changing fluids. 

(5) Place drip pans or absorbent materials under paving equipment when not in use. 

(6) Use absorbent materials on small spills rather than hosing down or burying the spill. Remove 

the absorbent materials promptly and dispose of properly. 

(7) Promptly transfer used fluids to the proper waste or recycling drums. Don’t leave full drip 

pans or other open containers lying around.  

(8) Oil filters disposed of in trashcans or dumpsters can leak oil and pollute stormwater. Place 

the oil filter in a funnel over a waste oil-recycling drum to drain excess oil before disposal. Oil 

filters can also be recycled. Ask the oil supplier or recycler about recycling oil filters.  

(9) Store cracked batteries in a non- leaking secondary container. Do this with all cracked 

batteries even if you think all the acid has drained out. If you drop a battery, treat it as if it is 

cracked. Put it into the containment area until you are sure it is not leaking. 

Vehicle and Equipment Fueling 

(1) If fueling must occur on site, use designated areas, located away from drainage courses, to 

prevent the runon of stormwater and the runoff of spills. 

(2) Discourage “topping off” of fuel tanks. 

(3) Always use secondary containment, such as a drain pan, when fueling to catch spills/ leaks. 
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Potential Sources of Contamination: 
 

Gasoline, Diesel, and Hydraulic Fluid from Construction Equipment, 

Asphalt Products, 

Construction Materials, 

Trash and Debris, 

Paint, 

Concrete, 

Gypsum from Sheet Rock 

Sediment 

 

All materials shall be hauled in a manner consistent with the manufacturer’s recommendations.  

Disposal of waste material shall be in conformance with All State and Local Laws. 
 



 

Kind of spill Where discharged Reportable quantity 

Hazardous substance 

onto land 
“Final RQ” in Table 302.4 

in 40 CFR 302.4 (PDF)  

into water 
“Final RQ” or 100 lbs, 

whichever is less 

Any oil coastal waters 
as required by the Texas 

General Land Office 

Crude oil, oil that is neither a 

petroleum product nor used oil 

onto land 210 gallons (five barrels) 

directly into water enough to create a sheen 

Petroleum product, used oil 

onto land, from an exempt 

PST facility 
210 gallons (five barrels) 

onto land, or onto land from a 

non-exempt PST facility 
25 gallons 

directly into water enough to create a sheen 

Associated with the exploration, 

development and production of oil, 

gas, or geothermal resources 

under the jurisdiction of the 

Railroad Commission of Texas 

as required by the 

Railroad Commission of 

Texas 

Industrial solid waste or other 

substances 
into water 100 lbs 

From petroleum storage tanks, 

underground or aboveground 
into water 

enough to create a sheen 

on water 

From petroleum storage tanks, 

underground or aboveground 
onto land 

25 gallons or equal to the 

RQ under 40 CFR 302  

Other substances that may be useful or 

valuable and are not ordinarily 

considered to be waste, but will cause 

pollution if discharged into water in the 

state 

into water 100 lbs 
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SEQUENCE of MAJOR ACTIVITIES: 
 

 

1) Install temporary erosion control measures, stabilized construction entrance, and tree 

protection according to the plans and specifications prior to any clearing and grubbing, 

grading, excavating, etc.  Notify Construction Inspection Division, when installed. 

Estimate of disturbed area = 83 acres. 

 

2) Prior to beginning construction, the owner or his authorized representative shall convene 

a Pre-Construction Conference between the TCEQ, Williamson County, consulting 

engineer, contractor, and any other affected parties. Notify TCEQ at least 48 hours prior 

to the time of the conference and 48 hours prior to the beginning of construction.  Provide 

72-hour notification of EV Inspection (at 512-974-2278) to pre-construction conference. 

 

3) Hold pre-construction conference with Contractor, TCEQ, EV Inspector, Engineer, and 

Owner.  

 

4) Begin installation of wastewater lines.  Upon completion, restore as much disturbed areas 

as possible, particularly channels and large open areas. Estimate of disturbed area = 83 

acres. 

 

5) Complete permanent erosion control and restoration of site vegetation. Estimate of 

disturbed area = 83 acres. 

 

6) Project Engineer to provide a written concurrence letter, and scheduling final inspection    

with EV Inspector, prior to the removal of erosion controls. 

 

7) Remove and dispose of temporary erosion/sedimentation control measures. 

 

8) Conduct a final inspection and complete all punch list items. 

 

Clearing and grubbing under a development permit, solely for the purpose of surveying and soil 

exploration, shall be a hand cutting or blade-up operation 
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Temporary Best Management Practices and Measures: 
 

Install temporary erosion control measures, silt fence, stabilized construction entrance, and tree 

protection according to the plans and specifications prior to any clearing and grubbing, grading, 

excavating, etc.  

 

All geologic features for this site are to be included in the geological assessment.    
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Structural Practices: 
 

BMPs utilizing silt fences, diversion berms, and inlet protection devices will be used during 

construction to control sediment runoff. 

Stormwater runoff from the site will drain into catch basins and into the permanent detention and 

water quality system before discharging downstream at a controlled rate. All stormwater from 

the site will be collected via a series of storm pipes and passed through the Water Quality and 

Detention ponds 7, 8, and 9. Ponds 7, 8, and 9 will be rough cut prior to construction for 

temporary sediment runoff.  

 



Temporary Stormwater Section 

ATTACHMENT G 

 

TCEQ SCS APPLICATION  

 
Woodfield Preserve Phase 3 

Williamson County, Texas 
 

Drainage Area Map: 

 

An overall drainage area map is included with this application. 
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Temporary Sediment Pond Plans and Calculations: 
 

The ponds will be graded to full capacity at the beginning of the project.  All mid-

construction discharge will be routed to the ponds for the duration of construction. 
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Inspection and Maintenance for Best Management Practices: 
 

Best Management Practices installed during construction will be maintained in accordance with 

the requirements of the EPA’s NPDES/TPDES stormwater pollution prevention program.  The 

following maintenance procedures shall be followed until permanent stabilization occurs. 

 

Silt Fence 

 a. Inspect weekly or after each rainfall event and repair or replacement shall be made 

promptly as needed. 

 b. Silt fence shall be removed when the site is completely stabilized so as to not block or 

impede storm flow or drainage. 

 c. Accumulated silt shall be removed when it reaches a depth of 6 inches.  The silt shall 

be disposed of on an approved site and in such a manner that will not contribute to 

additional siltation. 

 

Rock Berm 

 a. Inspect weekly or after each rain and the stone and/or fabric core-woven sheathing 

shall be replaced when the structure ceases to function as intended due to silt 

accumulation among the rocks, washout, construction traffic damage, etc. event and 

repair or replacement shall be made promptly as needed. 

 b. When silt reaches a depth equal to one-third the height of the berm or 6”, whichever is 

less, the silt shall be disposed of on an approved site and in such a manner that will not 

contribute to additional siltation. 

c. Accumulated silt shall be removed when it reaches a depth of 6 inches.  The silt shall 

be disposed of on an approved site and in such a manner that will not contribute to 

additional siltation. 

d. Severe service rock berms shall be inspected daily.  Silt shall be removed when it 

reaches a depth of 6” 

 e. Rock berms shall be removed when the site is completely stabilized so as to not block 

or impede storm flow or drainage. 
 

Stabilized Construction Entrance 

a. The entrance shall be maintained in a condition that will prevent tracking or flowing of 

sediment onto public roadway.  This may require periodic top dressing with additional 



stone as conditions demand, as well as repair and clean out of any devices used to trap 

sediment. 

b. Entrance must be properly graded to incorporate a drain swale or a similar measure to 

prevent runoff from leaving the construction site. 

 

Inlet Protection 

a. Inspection shall be made weekly or after each rainfall event and replacement or repair shall 

be made promptly as needed. 

b. Accumulated silt shall be removed when it reaches a depth of 6 inches.  The silt shall be 

disposed of on an approved site and in such a manner that will not contribute to additional 

siltation. 

c. The dyke shall be removed when the site is completely stabilized so as to not block or 

impede storm flow or drainage. 

 

Concrete Washout 

a. Inspection shall be made daily or after each rainfall event to check to leaks, identify any 

plastic linings and sidewalls have been damaged by construction activities. 

b. When the washout container is filled over 75 percent of its capacity, the washwater should 

be vacuumed off or allowed to evaporate to avoid overflows. When the remaining 

cementitious solids have hardened, they should be removed and recycled. 

c. Damages to the container should be repaired promptly. 

d. Before heavy rains, the washout container’s liquid level should be lowered, or the container 

should be covered to avoid an overflow during the rain storm. 

e.  

The owner shall hire an E&S compliance company to inspect E&S measures and keep reports of 

onsite inspections with deficiencies and solutions. 
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Schedule of Interim and Permanent Soil Stabilization Practices: 
 

Soil Stabilization for all disturbed areas shall be accomplished by hydraulic planting.  Following 

is an outline to accomplish the required stabilization.   

 

1. Preparing Seed Bed.  After the designated areas have been rough graded to the lines, 

grades and typical sections indicated in the Drawings or as provided for in other items of this 

contract and for any other soil area disturbed by the construction, a suitable seedbed shall be 

prepared.  The seedbed shall consist of a minimum of either 4 inches (100 millimeters) of 

approved topsoil or 4 inches (100 millimeters) of approved salvaged topsoil, cultivated and 

rolled sufficiently to enhance the soil to a state of good health, when the soil particles on the 

surface are small enough and lie closely enough together to prevent the seed from being covered 

too deeply for optimum germination.  The optimum depth for seeding shall be 1/4 inch (6 

millimeters).  Water shall be gently applied as required to prepare the seedbed prior to the 

planting operation either by broadcast seeding or hydraulic planting.  Bare soils should be seeded 

or otherwise stabilized within 14 calendar days after final grading or where construction activity 

has temporarily ceased for more than 21 days. Seeding shall be performed in accordance with the 

requirements hereinafter described. 

 

2. Watering.  All watering shall comply with Chisholm Trail Subdivision Rules and 

Regulations.  Broadcast seeded areas shall immediately be watered with a minimum of 5 gallons 

of water per square yard (22.5 liters of water per square meter) or as needed and in the manner 

and quantity as directed by the Engineer or designated representative.  Hydraulic seeded areas 

and native grass seeded areas shall be watered commencing after the tackifier has dried with a 

minimum of 5 gallons of water per square yard (22.5 liters of water per square meter) or as 

needed to keep the seedbed in a wet condition favorable for the growth of grass. 

 Watering applications shall constantly maintain the seedbed in a wet condition favorable 

for the growth of grass.  Watering shall continue until the grass is uniformly 1 1/2 inches (40 

mm) in height and accepted by the Engineer or designated representative.  Watering can be 

postponed immediately after a 1/2 inch (12.5 mm) or greater rainfall on the site but shall be 

resumed before the soil dries out. 

 

3. Hydraulic Planting.  The seedbed shall be prepared as specified above and hydraulic 

planting equipment, which is capable of placing all materials in a single operation, shall be used. 

 

 



March 1 to September 15 

 

Hydraulic planting mixture and minimum rate of application pounds per 1000 square feet 

(kilograms per 100 square meters): 

  
Planting Mixture 

Hulled Bermuda Seed 

(PLS=0.83) 

 

Fiber Mulch Soil 

Tackifier Cellulose Wood 

 

1 Lbs/1000 ft2 

(0.5 kgs/100 m2)) 

45.9 Lbs/1000 ft2 

(22.5 kgs/100 m2)) 

 1.4 Lbs/1000 ft2 

(0.7 kgs/100 m2)) 

 57.4 Lbs/1000 ft2 

(28.01 kgs/100 m2)) 

1.5 Lbs/1000 ft2 

(0.75 kgs/100 m2)) 

 

September 15 to March 1 

 

Add 1.5 pounds per 1000 square feet (0.75 kilograms per 100 square meters) of cool 

season cover crop (see Table 1) to above mixture.  The fertilizer shall conform to City of 

Austin Standard Specification Item No. 606S, "Fertilizer". 

 

Table 1: Cool Season Cover Crop 

Common Name Botanical Name 
Application rates 

Lbs/1000 feet 2 kg/ 100 meter2 

Wheat Triticum aestivum 0.5 0.25 

Oats Avena sativa 0.5 0.25 

Cereal Rye Grain Secale cereale 0.5 0.25 

Total Cool Season Cover Crop 

Seeding Rate  

 1.5 0.75 

Total Cool Season Seeding 

Rate (Grass, Wildflowers, & 

Cover Crop) 

 4.5 2.25 
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 A technical guidance other than the TCEQ TGM was used to design permanent BMPs 

and measures for this site.  The complete citation for the technical guidance that 

was used is:       

 N/A 

3.  Owners must insure that permanent BMPs and measures are constructed and function 

as designed.  A Texas Licensed Professional Engineer must certify in writing that the 

permanent BMPs or measures were constructed as designed.  The certification letter 

must be submitted to the appropriate regional office within 30 days of site completion. 

 N/A 

4. Where a site is used for low density single-family residential development and has 20 % or 

less impervious cover, other permanent BMPs are not required.  This exemption from 

permanent BMPs must be recorded in the county deed records, with a notice that if the 

percent impervious cover increases above 20% or land use changes, the exemption for the 

whole site as described in the property boundaries required by 30 TAC §213.4(g) (relating to 

Application Processing and Approval), may no longer apply and the property owner must 

notify the appropriate regional office of these changes. 

 The site will be used for low density single-family residential development and has 

20% or less impervious cover. 

 The site will be used for low density single-family residential development but has 

more than 20% impervious cover. 

 The site will not be used for low density single-family residential development. 

5. The executive director may waive the requirement for other permanent BMPs for multi-

family residential developments, schools, or small business sites where 20% or less 

impervious cover is used at the site.  This exemption from permanent BMPs must be 

recorded in the county deed records, with a notice that if the percent impervious cover 

increases above 20% or land use changes, the exemption for the whole site as described in 

the property boundaries required by 30 TAC §213.4(g) (relating to Application Processing 

and Approval), may no longer apply and the property owner must notify the appropriate 

regional office of these changes. 

 Attachment A - 20% or Less Impervious Cover Waiver. The site will be used for 

multi-family residential developments, schools, or small business sites and has 20% 

or less impervious cover.  A request to waive the requirements for other permanent 

BMPs and measures is attached. 

 The site will be used for multi-family residential developments, schools, or small 

business sites but has more than 20% impervious cover. 

 The site will not be used for multi-family residential developments, schools, or small 

business sites. 

6.  Attachment B - BMPs for Upgradient Stormwater.   
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 A description of the BMPs and measures that will be used to prevent pollution of 

surface water, groundwater, or stormwater that originates upgradient from the site 

and flows across the site is attached.  

 No surface water, groundwater or stormwater originates upgradient from the site 

and flows across the site, and an explanation is attached. 

 Permanent BMPs or measures are not required to prevent pollution of surface 

water, groundwater, or stormwater that originates upgradient from the site and 

flows across the site, and an explanation is attached. 

7.  Attachment C - BMPs for On-site Stormwater. 

 A description of the BMPs and measures that will be used to prevent pollution of 

surface water or groundwater that originates on-site or flows off the site, including 

pollution caused by contaminated stormwater runoff from the site is attached. 

 Permanent BMPs or measures are not required to prevent pollution of surface water 

or groundwater that originates on-site or flows off the site, including pollution 

caused by contaminated stormwater runoff, and an explanation is attached. 

8.  Attachment D - BMPs for Surface Streams. A description of the BMPs and measures 

that prevent pollutants from entering surface streams, sensitive features, or the aquifer 

is attached.  Each feature identified in the Geologic Assessment as sensitive has been 

addressed.   

 N/A 

9.  The applicant understands that to the extent practicable, BMPs and measures must 

maintain flow to naturally occurring sensitive features identified in either the geologic 

assessment, executive director review, or during excavation, blasting, or construction. 

 The permanent sealing of or diversion of flow from a naturally-occurring sensitive 

feature that accepts recharge to the Edwards Aquifer as a permanent pollution 

abatement measure has not been proposed. 

 Attachment E - Request to Seal Features.  A request to seal a naturally-occurring 

sensitive feature, that includes, for each feature, a justification as to why no 

reasonable and practicable alternative exists, is attached.   

10.  Attachment F - Construction Plans.  All construction plans and design calculations for 

the proposed permanent BMP(s) and measures have been prepared by or under the 

direct supervision of a Texas Licensed Professional Engineer, and are signed, sealed, and 

dated.  The plans are attached and, if applicable include: 

 Design calculations (TSS removal calculations) 

 TCEQ construction notes 

 All geologic features 

 All proposed structural BMP(s) plans and specifications 

 N/A 
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11.  Attachment G - Inspection, Maintenance, Repair and Retrofit Plan. A plan for the 

inspection, maintenance, repairs, and, if necessary, retrofit of the permanent BMPs and 

measures is attached.  The plan includes all of the following: 

 Prepared and certified by the engineer designing the permanent BMPs and 

measures 

 Signed by the owner or responsible party 

 Procedures for documenting inspections, maintenance, repairs, and, if necessary 

retrofit 

 A discussion of record keeping procedures 

 N/A 

12.  Attachment H - Pilot-Scale Field Testing Plan.  Pilot studies for BMPs that are not 

recognized by the Executive Director require prior approval from the TCEQ.  A plan for 

pilot-scale field testing is attached. 

 N/A 

13.  Attachment I -Measures for Minimizing Surface Stream Contamination.  A description 

of the measures that will be used to avoid or minimize surface stream contamination 

and changes in the way in which water enters a stream as a result of the construction 

and development is attached.  The measures address increased stream flashing, the 

creation of stronger flows and in-stream velocities, and other in-stream effects caused 

by the regulated activity, which increase erosion that results in water quality 

degradation. 

 N/A 

Responsibility for Maintenance of Permanent BMP(s)  

Responsibility for maintenance of best management practices and measures after 

construction is complete. 

14.  The applicant is responsible for maintaining the permanent BMPs after construction 

until such time as the maintenance obligation is either assumed in writing by another 

entity having ownership or control of the property (such as without limitation, an 

owner’s association, a new property owner or lessee, a district, or municipality) or the 

ownership of the property is transferred to the entity.  Such entity shall then be 

responsible for maintenance until another entity assumes such obligations in writing or 

ownership is transferred. 

  N/A 

15.   A copy of the transfer of responsibility must be filed with the executive director at the 

appropriate regional office within 30 days of the transfer if the site is for use as a 

multiple single-family residential development, a multi-family residential development, 

or a non-residential development such as commercial, industrial, institutional, schools, 

and other sites where regulated activities occur. 

 N/A 
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ATTACHMENT B 

 

TCEQ WPAP APPLICATION  

 

Woodfield Preserve Phase 3 

Williamson County, Texas 
 

 

Best Management Practices for Upgradient Stormwater: 
 

The Woodfield Preserve Phase 3 developments does not accept off-site drainage from the 

upgradient. 

 

Developed conditions propose five drainage basins. Two drainage basins to be treated by 

vegetative filter strips and three drainage basins to be treated by means of onsite ponding per 

Ponds 7, 8, and 9.  

All extended batch detention ponds were analyzed by using HEC-HMS to model detention and 

outlet structures for the 24-hour duration, 2-, 10-, 25-, and 100-year frequency rainfall events 

with WQ volume using the TCEQ Technical Guidance Manual. Stormwater is conveyed to the 

proposed BMP via curb and gutter flow to curb and grate inlets located in the ROW and 

driveways. At these points the water drains into the ponds via storm pipe and released to the 

designated watershed by means of a safety end treatment (SET) outlet structure. 
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ATTACHMENT C 

 

TCEQ WPAP APPLICATION  

 

Woodfield Preserve Phase 3 

Williamson County, Texas 
 

Best Management Practices for On-site Stormwater: 
 

Since this project site is located within the Edwards Aquifer Recharge Zone, water quality has 

been provided by proposed three extended batch detention water quality ponds and two 

vegetated filter strips (VFS). This development proposes a total impervious cover of 39.09 acres. 

The proposed BMP was designed to follow TCEQ’s guidelines and will remove a minimum of 

80% of the increased TSS from the proposed construction. Maintenance of the ponds and VFS 

will be performed by the Shell Road MUD. 
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ATTACHMENT D 

 

TCEQ WPAP & SCS APPLICATION  

 

Woodfield Preserve Phase 3 

Williamson County, Texas 
 

 

Best Management Practices for Surface Streams Stormwater: 
 

 

No BMPs are proposed to specifically affect surface streams.  The function of proposed onsite 

BMPs is to retain natural flow patterns and volumetric flowrates as in existing conditions.  

Therefore, the BMPs proposed for reducing pollutant loads in surface streams are described in 

the previous section; “Attachment 5C, BMPs for On-Site Stormwater.”  A discussion on how the 

detention and water quality ponds will manage stormwater runoff entering nearby surface 

streams is within “Attachment I – Measures for Minimizing Surface Stream Contamination.” 
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ATTACHMENT F 

 

TCEQ WPAP APPLICATION  

 

Woodfield Preserve Phase 3 

Williamson County, Texas 
 

 

Construction Plans: 

 

Construction plans for the erosion/sedimentation control measures proposed with this 

development are included at the end of this report.   
 

 



Permanent Stormwater Section 

ATTACHMENT G 

 

TCEQ WPAP & APPLICATION 

 

Woodfield Preserve Phase 3 

Williamson County, Texas 

 

Inspection, Maintenance, Repair and Retrofit Plan 

 

Temporary BMP’s: 

Best Management Practices (BMP’s) installed during construction will be maintained in 

accordance with the requirements of the EPA’s NPDES stormwater pollution prevention 

program.  The construction superintendent will inspect temporary erosion controls on a regular 

basis and adjust the controls and/or remove any sediment buildup in accordance with the 

erosion/sedimentation control notes and as otherwise directed by the owner or his designated 

representative.  Temporary erosion controls should be inspected, maintained, and repaired, at a 

minimum, every seven (7) days and within 24 hours of a storm of 0.5 inches or more rainfall 

depth.  Sediment shall be removed from controls when 50% of the design height is exceeded. 

Following inspection of the BMP’s, deficiencies shall be noted and corrected by the contractor. 

 

Permanent BMP’s: 

Extended Batch Detention  

Inspections. Basins should be inspected at least twice a year (once during or immediately 

following wet weather) to evaluate facility operation. When possible, inspections should be 

conducted during wet weather to determine if the pond is meeting the target detention times. 

In particular, the extended detention control device should be regularly inspected for evidence 

of clogging, or conversely, for too rapid a release. If the design drawdown times are exceeded 

by more than 24 hours, then repairs should be scheduled immediately. The upper stage pilot 

channel, if any, and its flow path to the lower stage should be checked for erosion problems. 

During each inspection, erosion areas inside and downstream of the BMP should be identified 

and repaired or revegetated immediately. 

Mowing. The upper stage, side slopes, embankment, and emergency spillway of an extended 

detention basin must be mowed regularly to discourage woody growth and control weeds. Grass 

areas in and around basins should be mowed at least twice annually to limit vegetation height to 

18 inches. More frequent mowing to maintain aesthetic appeal may be necessary in landscaped 

areas. When mowing of grass is performed, a mulching mower should be used, or grass 

clippings should be caught and removed.  

Debris and Litter Removal Debris and litter will accumulate near the extended detention control 

device and should be removed during regular mowing operations and inspections. Particular 

attention should be paid to floating debris that can eventually clog the control device or riser. 

 

Erosion control. The pond side slopes, emergency spillway, and embankment all may 

periodically suffer from slumping and erosion, although this should not occur often if the soils 
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ATTACHMENT I 

 

TCEQ WPAP APPLICATION  

 

Woodfield Preserve Phase 3 

Williamson County, Texas 

 

 

Measures for Minimizing Surface Stream Contamination: 

 
The development minimizes surface stream contamination by maintaining the natural sheet, and 

shallow concentrated flows across the lots to storm inlets. Drainage from this development will 

be directed to the proposed extended batch detention ponds and vegetative filter strips. 

Since the proposed design of stormwater management features reduces developed flow rates to 

below existing conditions for the 2, 10, 25, 100-yr design storm, there is no increase to the 

volumetric rate or change to the flow path at which stormwater will enter Berry Creek watershed. 
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Application Fee Schedule 

Texas Commission on Environmental Quality 

Edwards Aquifer Protection Program 30 TAC Chapter 213 (effective 05/01/2008) 

Water Pollution Abatement Plans and Modifications 

Contributing Zone Plans and Modifications 

Project 

Project Area in 

Acres Fee 

One Single Family Residential Dwelling < 5 $650 

Multiple Single Family Residential and Parks < 5 

5 < 10 

10 < 40 

40 < 100 

100 < 500 

≥ 500 

$1,500 

$3,000 

$4,000 

$6,500 

$8,000 

$10,000 

Non-residential (Commercial, industrial, institutional, 

multi-family residential, schools, and other sites 

where regulated activities will occur) 

< 1 

1 < 5 

5 < 10 

10 < 40 

40 < 100 

≥ 100 

$3,000 

$4,000 

$5,000 

$6,500 

$8,000 

$10,000 

Organized Sewage Collection Systems and Modifications 

Project 

Cost per Linear 

Foot 

Minimum Fee-

Maximum Fee 

Sewage Collection Systems $0.50 $650 - $6,500 

Underground and Aboveground Storage Tank System Facility Plans and 
Modifications 

Project 

Cost per Tank or 

Piping System 

Minimum Fee-

Maximum Fee 

Underground and Aboveground Storage Tank Facility $650 $650 - $6,500 

Exception Requests 

Project Fee 

Exception Request $500 

Extension of Time Requests 

Project Fee 

Extension of Time Request $150 
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          TCEQ Core Data Form  

 

For detailed instructions on completing this form, please read the Core Data Form Instructions or call 512-239-5175. 

SECTION I: General Information 
 

1. Reason for Submission (If other is checked please describe in space provided.) 

 New Permit, Registration or Authorization (Core Data Form should be submitted with the program application.) 

 Renewal (Core Data Form should be submitted with the renewal form)    Other       

2. Customer Reference Number (if issued) Follow this link to search 

for CN or RN numbers in 

Central Registry** 

3. Regulated Entity Reference Number (if issued) 

   RN       

SECTION II: Customer Information 
 

4. General Customer Information                                      5. Effective Date for Customer Information Updates (mm/dd/yyyy)        

 New Customer                                             Update to Customer Information                      Change in Regulated Entity Ownership 

Change in Legal Name (Verifiable with the Texas Secretary of State or Texas Comptroller of Public Accounts)                            

The Customer Name submitted here may be updated automatically based on what is current and active with the Texas Secretary of State 

(SOS) or Texas Comptroller of Public Accounts (CPA). 

6. Customer Legal Name (If an individual, print last name first: eg: Doe, John) If new Customer, enter previous Customer below:   

LSMA Georgetown, LLC       

7. TX SOS/CPA Filing Number 

      

8. TX State Tax ID (11 digits) 

      

9. Federal Tax ID  

(9 digits) 

87-2466381 

10. DUNS Number (if 

applicable) 

      

11. Type of Customer:    Corporation   Individual     Partnership:  General  Limited 

Government:  City  County  Federal  Local   State  Other          Sole Proprietorship  Other:       

12. Number of Employees 

 0-20      21-100       101-250       251-500       501 and higher 

13. Independently Owned and Operated? 

 Yes                   No 

14. Customer Role (Proposed or Actual) – as it relates to the Regulated Entity listed on this form. Please check one of the following 

Owner                                 Operator                              Owner & Operator 

Occupational Licensee        Responsible Party                VCP/BSA Applicant                       
 Other:                                                                                                       

15. Mailing  

Address:  

8344 Enterprise Circle 

Ste 100 

City  Lakewood Ranch State  FL ZIP  34202 ZIP + 4       

16. Country Mailing Information (if outside USA) 17. E-Mail Address (if applicable) 

            

18. Telephone Number 19. Extension or Code 20. Fax Number (if applicable) 

 TCEQ Use Only 

CN606070779
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(  941  ) 388-0707            (       )     -       

SECTION III: Regulated Entity Information 

21. General Regulated Entity Information (If ‘New Regulated Entity” is selected, a new permit application is also required.)                              

 New Regulated Entity       Update to Regulated Entity Name       Update to Regulated Entity Information         

The Regulated Entity Name submitted may be updated, in order to meet TCEQ Core Data Standards (removal of organizational endings such 

as Inc, LP, or LLC). 

22. Regulated Entity Name (Enter name of the site where the regulated action is taking place.)  

Woodfield Preserve Phase 3 

23. Street Address of 

the Regulated Entity:            

(No PO Boxes) 

      

      

City        State     ZIP        ZIP + 4       

24. County       

If no Street Address is provided, fields 25-28 are required. 

25. Description to  

Physical Location: 

North of Shell Rd between SH 195 and Williams Drive 

26. Nearest City    State Nearest ZIP Code 

Georgetown TX 78628 

Latitude/Longitude are required and may be added/updated to meet TCEQ Core Data Standards. (Geocoding of the Physical Address may be 

used to supply coordinates where none have been provided or to gain accuracy).   

27. Latitude (N) In Decimal:  30.705547 28. Longitude (W) In Decimal:  97.698228 

Degrees Minutes Seconds Degrees Minutes Seconds 

30 42 19.97 97 41 53.62 

29. Primary SIC Code  

(4 digits) 

30. Secondary SIC Code  

(4 digits) 

31. Primary NAICS Code 

 (5 or 6 digits) 

32. Secondary NAICS Code 

(5 or 6 digits) 

6552      237210       

33. What is the Primary Business of this entity?    (Do not repeat the SIC or NAICS description.) 

Residential- Subdivision 

34. Mailing  

Address:  

6310 Capital Dr., Ste 130 

      

City  Lakewood Ranch State  FL ZIP  34202 ZIP + 4       

35. E-Mail Address:  Lcolditz@starwoodland.com 

36. Telephone Number 37. Extension or Code 38. Fax Number (if applicable) 

( 303 ) 720-4436          (     )    -       

 

39. TCEQ Programs and ID Numbers Check all Programs and write in the permits/registration numbers that will be affected by the updates submitted on this 

form. See the Core Data Form instructions for additional guidance.   
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