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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: STONES CROSSING 

APARTMENTS 
2. Regulated Entity No.: 

3. Customer Name: PEDCOR INVESTMENTS, a 
Limited Liability Company 

4. Customer No.: 

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

New X Modification Extension Exception  

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

WPAP CZP 
SCS 

X 
UST AST EXP EXT 

Technical 
Clarification 

Optional Enhanced 
Measures 

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

Residential Non-residential X 8. Site (acres):  19.13 

9. Application Fee: $1,237.00 10. Permanent BMP(s):  BATCH DETENTION POND 

11. SCS (Linear Ft.): 2474 12. AST/UST (No. Tanks): N.A. 

13. County: BEXAR 14. Watershed: SALADO 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.) __ __ __ 

Region (1 req.) __ __ __ 

County(ies) __ __ __ 

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 

__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 
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7. Customer (Applicant): 

Contact Person: CRAIG H. LINTNER 

Entity: PEDCOR INVESTMENTS, A Limited Liability Company 

Mailing Address: 770 3RD Ave SW

City, State: CARMEL, INDIANA Zip: 46032

Telephone: (317) 695-3018 FAX: (317) 587-0340

Email Address: clintner@pedcor.net 

8. Agent/Representative (If any): 

Contact Person: BRIAN CROWELL 

Entity: CDS MUERY 

Mailing Address: 100 NE Loop 410, Ste 300

City, State: San Antonio, TX Zip:  78216

Telephone: (210) 581-1111 FAX: (210) 381-7844

Email Address: brian.crowell@cdsmuery.com 

9. Project Location: 

 The project site is located inside the city limits of SAN ANTONIO. 

 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.  

      

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: TO BE COORDINATED BETWEEN CDS 

MUERY ENGINEER AND TCEQ. 

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: 
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(1) Waste disposal wells regulated under 30 TAC Chapter 331 (relating to Underground 

Injection Control); 

(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.  





Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri
Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c)
OpenStreetMap contributors, and the GIS User Community
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ATTACHMENT C – PROJECT DESCRIPTION 

STONES CROSSING APARTMENTS 

 

Stones Crossing Apartments is a proposed 18.847-acre, 336-unit apartment project 

located on the west side of Highway 281. An entrance to the project and a right turn 

lane are proposed along the adjacent US 281 access road.  

The overall project area for TCEQ WPAP and SCS submittals is 19.12-acres (here after 

called the project area) because offsite improvements are proposed on the adjacent 

Highway 281 access road. 

The site is currently largely undeveloped.  The only current improvements within the 

project area are  

a. On-Site: an access road to four homes and overhead power lines. 

b. US 281 Access Road: - a two-lane road with a concrete curb and 6’ wide 

sidewalk.  

Additional existing development abutting the property includes an existing apartment 

development (Tacara Stone Oak) west of the property and a public storage 

development abutting the south property line. The land to the north of the property is 

currently undeveloped. 

The scope of project improvements includes 14-three story apartment buildings, a 

clubhouse, twelve carports and three garages, parking for both automobiles and 

bicycles, curbs, walks and drives, retaining walls and amenities including a swimming 

pool, a playground, a pavilion, picnic tables and bar-b-que pits, a dog park, project sign 

and mail kiosk and other miscellaneous site work. Supporting infrastructure will include 

storm drains, one water quality and storm water detention pond, private sanitary 

sewers, private water mains, underground and overhead electric.  A right turn lane will 

be provided on the US 281 access road to enhance project access.    

A private on-site sanitary sewer main system will tie into and existing off-site manhole 

near the southwest corner of the project site. 

Stones Crossing apartments is located on a topographic high point within the Salado 

Creek watershed and the majority of the drainage flow from the project will be collected 

and routed to proposed pond at southwest corner of the project site. A permanent BMP 

is proposed at this location using Batch Detention.  The remaining drainage flow that is 

not captured by the Batch Detention pond will flow offsite to the existing multiple box 

culvert (east) and interceptor channel (west). 

 



Stormwater detention will also be provided within this pond with detention storage 

volumes beginning at an elevation above the required batch detention storage volume. 

The batch detention BMPs will satisfy the increase in impervious cover associated with 

the site and the offsite improvements associated with the construction of a right turn 

lane on the US 281 access road. 

Stormwater detention is provided to ensure that the development does not have an 

adverse drainage impact to abutting properties or infrastructure. The pond outflows are 

routed to the southwest corner of the project site, where it will be collected by an 

existing offsite interceptor channel.  No offsite areas flow onto the Stones Crossing 

Apartment site.  

The total impervious cover proposed for the project is 9.80-acres. The predevelopment 

impervious cover is 1.11-acres for a net increase in impervious cover of 8.69-acres.   
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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) 

Eckrant very cobbly 
clay, 5-15% slopes 
(TaC) 

D 1-2 

   

   

 
 

* 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" = 100' 
Site Geologic Map Scale: 1" = 100' 
Site Soils Map Scale (if more than 1 soil type): N/A 

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. 
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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 three (3) 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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Geologic Assessment (TCEQ-0585)

Attachment B – Stratigraphic Column

P
er

io
d
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o

ch

G
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u
p

Formation Member Thickness Lithology
Hydrologic 

Function
Porosity

Cavern 

Development

Grainstone 40–50

Hard, dense limestone that consists mostly of a tightly 

cemented miliolid skeletal fragment grainstone; contains 

interspersed chalky mudstone and wackestone; chert as 

beds and nodules; crossbedding and ripple marks are 

common primarily at the contact with the overlying 

regional dense bed

Aquifer
IP, IG, BU, 

FR, BP, CV
Few

Kirsch-berg 

Evaporite
40–50

Highly altered crystalline limestone and chalky mudstone 

with occasional grainstone associated with tidal channels; 

chert as beds and nodules, boxwork molds are common, 

matrix recrystallized to a coarse grain spar; intervals of 

collapse breccia and travertine deposits

Aquifer

IG, MO, 

VUG, FR, 

BR, CV

Probably 

extensive cave 

development

Dolomitic 90–120

Hard, dense to granular, dolomitic limestone; chert as beds 

and nodules (absent in lower 20 ft);  Toucasia  sp. 

abundant; lower three-fourths composed of sucrosic 

dolomites and grainstones with hard, dense limestones 

interspersed; upper one-fourth composed mostly of hard, 

dense mudstone, wackestone, packstone, grainstone, and 

recrystallized dolomites with bioturbated beds

Aquifer

IP, IC, IG, 

MO, BU, 

VUG, FR, 

BP, CV

Cave 

development as 

shafts with 

minor 

horizontal 

extent

Basal 

nodular
40–50

Moderately hard, shaly, nodular, burrowed mudstone to 

miliolid grainstone that also contains dolomite; contains 

dark, spherical textural features known as black rotund 

bodies; Ceratostreon texana , Caprina sp., miliolids, and 

gastropods

Aquifer, 

confining unit 

in areas 

without caves

IP, MO, 

BU, BP, 

FR, CV

Large lateral 

caves at surface 

0–120
(absent in 

northern 

Comal Co.)

Aquifer
MO, BR, 

BP, FR, CV

120–230
(thicker in 

northern 

Comal Co.)

Confining

BU, BP, 

FR, 

occasional 

CV

0–10 Aquifer
IP, MO, 

BU, BR

0–40 Upper Aquifer
MO, BU, 

FR, CV

80–150 Lower Confining
MO, BU, 

FR

8–10 Aquifer
IP, MO, 

BU, BR

30–40
(typ. 30)

Semi-

confining

MO, BR 

BP, FR

30–40
(typ. 30)

Aquifer
MO, BU, 

BP, FR

10–66
(typ. 30)

Semi-

confining, 

confining 

shale beds

IP

40–80
(typ. 40)

Aquifer

IP, MO, 

BU, BP, 

FR, CV

40–70
(typ. 40)

Semi-

confining
IP, FR, CV

45–60
(typ. 55)

Aquifer

IP, MO, 

BU, BP, 

FR, CH, CV

VIII

Cavernous

Rust

Honey Creek

Upper evaporite

Lower evaporite

Bulverde

Hydro-

logic 

Unit

Glen Rose 

Limestone

Massive, fossiliferous limestone grading upward into thin 

beds of limestone, dolomite, marl, and shale; numerous 

caves and reefs occur in the lower portion of the member; 

Orbitulina texana , Caprina  sp., Toucasia sp., Trigonia  sp., 

Turritella  sp., miliolids, and various corals common; 

contains trace fossil burrows, oysters, pectens, and shell 

fragments

Alternating resistant and nonresistant beds of blue shale, 

nodular marl, and impure, fossiliferous limestone; gray to 

yellowish gray; stair-step topography; contains two distinct 

evaporite zones; distinct Corbula  sp. bed marks the 

contact with the underlying lower member of the Glen 

Rose Limestone; Orbitulina texana

U
p

p
er

 T
ri

n
it

y
M

id
d

le
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ri
n

it
y

Hydro-

stratigraphic 

Unit

Camp Bullis

C
re
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o
u

s

Ed
w

ar
d

s 
A

q
u
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er
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y

Lo
w

er
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n
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n
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g 

u
n
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 t
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 t
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Ed
w

ar
d

s 
aq

u
if

er

Fossil-

iferous

Lower Glen 

Rose

Upper Glen 

Rose

Ea
rl

y 
C

re
ta

ce
o

u
s

Some surface 

cave 

development

Kainer

Ed
w

ar
d

s

V

VI

VII

Source: Clark, Golab, and Morris (2016); Cavern development modified from Stein and Ozuna (1995). Porosity types - Fabric selective: IP, interparticle porosity; IG, intergranular porosity; IC, intercrystalline porosity; SH, shelter porosity; MO, moldic 

porosity; BU, burrowed porosity; FE, fenestral; BP, bedding plane porosity. Not fabric selective: FR, fracture porosity; CH, channel porosity; BR, breccia; VUG, vug porosity; CV, cave porosity.

Little Blanco

Twin Sisters

Doeppen-

schmidt

--
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Attachment C – Site Geology 

SUMMARY 

The Stones Crossing site is located at 23211 US-281, San Antonio, Bexar County, Texas.  

 

Based on the results of the field survey conducted in accordance with Instructions for Geologists for 

Geologic Assessments in the Edwards Aquifer Recharge/Transition Zones (TCEQ-0585 Instructions), no 

naturally occurring sensitive features were identified onsite. However, one naturally occurring sensitive 

feature was identified offsite, to the southeast. Surface flow to the feature was calculated using 1 foot 

contours in AutoCAD. Access was granted to the adjacent property to observe the feature and compare 

calculated flow with onsite conditions. Onsite conditions were consistent with calculated flow paths. 

Therefore, the buffer for feature S-31 was calculated as depicted on the attached exhibit. No springs or 

streams were identified on site. The overall potential for fluid migration to the Edwards Aquifer for the 

site is low.  

 

SITE GEOLOGY 

As observed through field evidence, the geologic units which outcrop at the surface within the subject site 

are the Kirschberg (Kekk) and grainstone (Kekg) members of the Kainer formation. These observations are 

consistent with published sources. These units are described below: 

 

• The Kekk is a highly altered, crystalline limestone with chert.  Karst development within the Kekk 

is characterized by extensive cave formation. 

• The Kekg is characterized by a white, cross bedded, miliolid grainstone and mudstone.   Karst 

development within the Kekg is uncommon.  

 

The predominant trend of faults in the vicinity of the site is approximately N50°E, based on faults identified 

during the previous mapping of the area. 
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FEATURE DESCRIPTIONS: 

A description of the features observed onsite is provided below: 
 
Features S-1, S-2, and S-3 

Features S-1, S-2, and S-3 are existing water wells near an existing residential structure.  The casings 

extend above the ground surface but are not capped. Therefore, the probability of rapid infiltration is 

intermediate. 

 

Feature S-4 

Feature S-4 is a man-made feature in bedrock. This feature is a swimming pool with standing water at the 

bottom of the pool. Due to the non-karst origin and standing water, the probability of rapid infiltration is 

low. 

 

Features S-5, S-6, and S-7 

Features S-5, S-6, and S-7 are septic tanks.  Due to the non-karst origin and the likelihood that the septic 

system is confined to the soil horizon, the probability of rapid infiltration is low. 

 

Features S-8 and S-9 

Features S-8 and S-9 are small solution cavities, primarily within the soil profile, and with minimal 

catchment area. The features were further evaluated by hand excavation. Tightly packed clay was 

observed at the bottom of the features. Due to the shallow profile and fine soil infilling plugging the 

feature, the probability of rapid infiltration is low. 

  



STONES CROSSING 
Geologic Assessment 
 

  
ATTACHMENT C  
Geologic Assessment (TCEQ-0585)  3 

REFERENCES 

Clark, A.K., Golab, J.A., Morris, R.R., and Pedraza, D.E., 2023, Geologic framework and hydrostratigraphy 
of the Edwards and Trinity aquifers within northern Bexar and Comal Counties, Texas: U.S. Geological 
Survey Scientific Investigations Map 3510, 1 sheet, scale 1:24,000, 24-p. pamphlet, 

https://doi.org/10.3133/sim3510 
 

Frost, May 24, 2012, Geologic Assessment Modification, 60 Acres, Tacara, San Antonio, Texas. 
 
Nationwide Environmental Title Research, LLC. Historical Aerials, HistoricAerials.com. 
https://www.historicaerials.com/viewer, April 8, 2025. 
 

Soil Survey Staff, Natural Resources Conservation Service, United States Department of Agriculture. Web 
Soil Survey. http://websoilsurvey.sc.egov.usda.gov/, April 8, 2025. 
 

Stein, W.G., and Ozuna, G.B., 1995, Geologic framework and hydrogeologic characteristics of the Edwards 
Aquifer recharge zone, Bexar County, Texas: U.S. Geological Survey Water-Resources Investigations 
Report 95–4030, 8 p. 
 

Texas Water Development Board, Wells in TWDB Groundwater Database Viewer, 
https://www3.twdb.texas.gov/apps/waterdatainteractive/groundwaterdataviewer, April 8, 2025. 
 

U.S. Geological Survey, National Water Information System: Mapper, 
https://maps.waterdata.usgs.gov/mapper/index.html, April 8, 2025.

https://doi.org/10.3133/sim3510






 

 

ATTACHMENT D 
Site Geologic Map(s) 





 

 Environmental Visions – Environmental Solutions  

   
GGGEEEOOOLLLOOOGGGIIICCC   AAASSSSSSEEESSSSSSMMMEEENNNTTT   (((SSSCCCSSS)))   

   
   
   

SSSTTTOOONNNEEESSS   CCCRRROOOSSSSSSIIINNNGGG   AAAPPPAAARRRTTTMMMEEENNNTTTSSS   
+++///---   222,,,444666555   LLLIIINNNEEEAAARRR   FFFEEEEEETTT   OOOFFF   PPPRRROOOPPPOOOSSSEEEDDD   

SSSAAANNNIIITTTAAARRRYYY   SSSEEEWWWEEERRR   AAALLLIIIGGGNNNMMMEEENNNTTT   
SSSAAANNN   AAANNNTTTOOONNNIIIOOO,,,   TTTEEEXXXAAASSS      

   
FFFRRROOOSSSTTT   GGGEEEOOOSSSCCCIIIEEENNNCCCEEESSS,,,   IIINNNCCC...   PPPRRROOOJJJEEECCCTTT   NNNOOO...:::   FFFGGGSSS---EEE222555111555444   

MMMAAAYYY   555,,,   222000222555   

   
   

PPPrrreeepppaaarrreeeddd   eeexxxcccllluuusssiiivvveeelllyyy   fffooorrr   

   
CCCDDDSSS   MMMuuueeerrryyy   

111000000   NNNEEE   LLLooooooppp   444111000,,,   SSSuuuiiittteee   333000000   
SSSaaannn   AAAnnntttooonnniiiooo,,,   TTTeeexxxaaasss   777888222111666   

   
   

 



 

 Environmental Visions – Environmental Solutions  

Frost Geosc iences,  Inc.  
13406 Western Oak  

Helotes,  Texas 78023  
Office (210) -372 -1315 

Fax (210) -372 -1318 

www.frostgeosciences.com 

TBPE Firm Registration # F-9227 

TBPG Firm Registration # 50040 

 
May 5, 2025 

 
CDS Muery 
100 NE Loop 410, Suite 300 
San Antonio, Texas 78216 
 
Attn: Mr. Brian Crowell, P.E. 
 
SUBJECT: 
Geologic Assessment (SCS) 
for the Regulated Activities / Development on the 
Edwards Aquifer Recharge / Transition Zone  
Stones Crossing Apartments 
+/- 2,465 Linear Feet of Proposed Sanitary Sewer Alignment 
San Antonio, Texas  
FGS Project No FGS-E25154 
 
Dear Mr. Crowell: 
 
Frost GeoSciences, Inc., (FGS) is pleased to submit the enclosed Geologic Assessment completed for 
the above referenced project site as it relates to 30 TAC §213.5(b)(3), effective June 1, 1999.  Our 
investigation was conducted, and this report was prepared in general accordance with the Texas 
Commission on Environmental Quality (TCEQ) “Instructions to Geologists”, TCEQ-0585-Instructions 
(Rev. 10-1-04).   
 
If you have any questions regarding this report, or if Frost GeoSciences, Inc. may be of additional 
assistance to you on this project, please feel free to call our office.  It has been a pleasure to work 
with you and we wish to thank you for the opportunity to be of service to you on this project.  We 
look forward to being of continued service. 
 
We appreciate the opportunity to perform these services for CDS Muery.  Please contact the 
undersigned if you have questions regarding this report. 
 

Respectfully submitted, 
Frost GeoSciences, Inc. 

 
 
 
 

 
Mr. Ethan Levine 
Project Geologist 

 Mr. Steve Frost, P.G., C.P.G. 
President 

 
Copies Submitted:  (1) Mr. Brian Crowell, P.E.; CDS Muery 
    (1) Electronic (pdf) Copy 
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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: Steve Frost, P.G., C.P.G. 

Date: May 5, 2025     

Telephone: (210) 372-1315 

Fax: (210) 372-1318 

Representing: Frost GeoSciences, Inc. #50040 (Name of Company and TBPG or TBPE registration 
number) 

Signature of the Geologist: 

 

  

Regulated Entity Name: Stones Crossing Apartments     

Project Information 

1. Date(s) Geologic Assessment was performed: April 29, 2025  

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) 

TaC D 1-3 

                  

                  

                  

                  

 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.   

Applicant's Site Plan Scale: 1" = 100' 
Site Geologic Map Scale: 1" = 100' 
Site Soils Map Scale (if more than 1 soil type): 1" = 500' 

9. Method of collecting positional data: 

 Global Positioning System (GPS) technology. 
 Other method(s). Please describe method of data collection: 2025 Aerial Photograph 

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. 
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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       (#) 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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STRATIGRAPHIC COLUMN 
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GEOLOGIC ASSESSMENT TABLE 
PROJECT NAME:  Stones Crossing Apartments PROJECT NUMBER:  FGS-E25154 

LOCATION FEATURE CHARACTERISTICS EVALUATION PHYSICAL SETTING 
1A 1B * 1C* 2A 2B 3 4 5 5A 6 7 8A 8B 9 10 11 12 

FEATURE ID LATITUDE  LONGITUDE  
FEATURE 

TYPE 
POINT

S 
FORMATION 

  
DIMENSIONS 

(FEET)  

TREND 
(DEGREES) 

DOM 
DENSITY 
(NO/FT) 

APERTURE 
(FEET) 

INFILL 
RELATIVE 

INFILTRATION 
RATE 

TOTAL SENSITIVITY 
CATCHMENT 

AREA (ACRES) 
TOPOGRAPHY 

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

S-7 29°39'24.95"N 98°27'5.94"W MB 30 Kek        FC 5 35 35  X  Hillside 

S-9 29°39'28.69"N 98°27'7.34"W CD 5 Kek 1 1 0.5     F 5 10 10  X  Hillside 

S-10 29°39'24.23"N 98°27'2.38"W MB 30 Kek 2 2      FC 9 39 39  X  Hillside 

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

Datum: NAD 83                                     

2A TYPE TYPE   2B POINTS   8A INFILLING                       

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 Manmade feature in bedrock    30   FS Flowstone, cements, cave deposits               

SW Swallow hole      30   X Other materials                        

SH Sinkhole       20                               

CD Non-karst closed depression   5   12 TOPOGRAPHY           

Z Zone, clustered or aligned features  30   Cliff, Hilltop, Hillside, Floodplain, Streambed           

                                          

 
  

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 213.               

 

    Date: May 5, 2025         

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

Mr. Steve Frost, P.G., C.P.G.                   

              Sheet   1   of   1 
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LOCATION 

The project site is located along and east of U.S Highway 281, approximately 0.15 miles south of the intersection 

of U.S. Highway 281 and Northwind Blvd in San Antonio, Bexar County, Texas.  An overall view of the area is 

shown on copies of the site plan, a street map, the U.S.G.S. Topographic Map, the EAA-Edwards Aquifer Recharge 

Zone and Contributing Zone Map, the FIRM Map, the U.S. Geological Survey: Water Resources Investigations 

Report (WRI) 95-4030 Geologic Framework and Hydrogeologic Characteristics of the Edwards Aquifer Recharge 

Zone, Bexar County, Texas, an NRCS Web Soil Survey aerial photograph at a scale of 1”=500’, and a 2025 aerial 

photograph at a scale of 1”=200’. These maps are included as Figures 1 through 10 in Appendix A. 

 

METHODOLOGY 

The Geologic Assessment was performed by Mr. Steve Frost, P.G., C.P.G., Senior Geologist, and Mr. Ethan Levine, 

Project Geologist, with Frost GeoSciences, Inc.  Mr. Frost is a Licensed Professional Geoscientist in the State of 

Texas (License # 315). 

 

Frost GeoSciences, Inc. researched the geology of the area west of U.S. Highway 281 in the vicinity of the Site.  

The research included, but was not limited to, the Geologic Atlas of Texas, San Antonio Sheet, FEMA maps, 

Edwards Aquifer Recharge Zone Maps, U.S.G.S. 7.5 Minute Quadrangle Maps, the Bureau of Economic Geology-

Geologic Atlas of Texas, the U.S. Geological Survey, Geologic Framework and Hydrostratigraphy of the Edwards 

and Trinity Aquifers within Northern Bexar and Comal Counties, Texas, Science Investigations Map 3366, the 

Geologic Map of the New Braunfels, Texas 30 X 60 Minute Quadrangle, the U.S.G.S. Water-Resources 

Investigations Report 95-4030, and the U.S.D.A. Soil Survey of Bexar County, Texas. 

 

After reviewing the available information, a field investigation was performed to identify any geologic or man-

made Potential Recharge Features (PRFs).  A transect spacing of approximately 50 feet, or less depending on 

vegetation thickness, was used to inspect the project area within a 50 ft boundary of the proposed sewer line.  A 

2025 aerial photograph, in conjunction with a hand-held Garmin GPS 72H Global Positioning System with an 

Estimated Potential Error ranging from 10 to 14 feet, was used to navigate around the property and identify the 

locations of PRFs, as recommended in the “Instructions to Geologists”, TCEQ-0585-Instructions (Rev. 10-1-04).  

The locations of any PRFs noted in the field were marked with blue and white flagging.  The flagging is numbered 

with the same potential recharge feature I.D. # that is used on the Site Geologic Map.  The Site Geologic Map, 

indicating the limits of the project site, and the locations of PRFs and rock outcrops noted on the project site, is 

included in Appendix C at the end of this report.   A copy of the 2025 aerial photograph at an approximate scale of 

1” =200’ indicating the limits of the project site, and the locations of PRFs and rock outcrops noted on the project 

site, is included on Figure 10 in Appendix A.  The Geologic Assessment Form TCEQ-0585, (Rev. 2-11-15), 

Stratigraphic Column, and the Geologic Assessment Table have been filled with the appropriate information for 

this project site and are included on pages 1 through 5. 
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RESEARCH & OBSERVATIONS 
 

7.5 Minute Quadrangle Map Review  

According to the U.S.G.S. 7.5 Minute Quadrangle Map, Bulverde Quad (1988), the elevation across the project site 

ranges from 1180 to 1224 feet above mean sea level.  The project site has a total relief of approximately 44 feet.  

Runoff from the project site appears to flow to the south and west towards West Elm Creek.  U.S. Highway 281 is 

located along and east of the project site.  Multiple structures are depicted in the vicinity of the project site, as 

well as an unimproved road.  A topographic high at 1224 feet above mean sea level is depicted to the immediate 

north of the project site.  A copy of the U.S.G.S. 7.5 Minute Quadrangle Map indicating the location of the project 

site is included on Figure 3 in Appendix A. 

 

Bexar County Watersheds Map  

According to the Bexar County Watersheds Map (2003), the project site is located within the Upper Salado Creek 

Watershed Area.  A copy of the Bexar County Watersheds Map indicating the location of the project site is 

included on Figure 4 in Appendix A. 

 

Recharge/Transition Zone  

According to the E.A.A. Edwards Aquifer Recharge Zone and Contributing Zone Map, the Official Edwards Aquifer 

Recharge Zone Map, Bulverde Sheet (2014), and the TCEQ website: Edwards Aquifer Viewer – 

https://tceq.maps.arcgis.com/apps/webappviewer/index.html, the project site is located within the Recharge 

Zone of the Edwards Aquifer.  A copy of the E.A.A. Edwards Aquifer Recharge Zone and Contributing Zone Map 

indicating the location of the project site is included on Figure 5 in Appendix A. 

 

100-Year Floodplain  

The Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map for the Flood Insurance Map, 

Community Panel Number 48029C0140G, dated September 29, 2010 was reviewed to determine if the project 

site is located in areas prone to flooding.  A review of the above-mentioned Panel No. indicates that the project 

site is located within “Zone X”.  According to the Panel Legend, Zone X represents areas determined to be outside 

the 0.2% annual chance floodplain.  A copy of the above referenced FIRM panel indicating the location of the 

project site is included on Figure 6 in Appendix A. 

 

Soils  

According to the United States Department of Agricultural (USDA) Natural Resources Conservation Service (NRCS) 

Soil Survey of Bexar County (1966) and the USDA NRCS Web Soil Survey (WSS) website: 

https://websoilsurvey.nrcs.usda.gov, the Site is located on the Tarrant Association (TaC).  A copy of the aerial 

photo (approximate scale: 1”=500’) obtained from the Web Soil Survey (WSS) website: 

https://websoilsurvey.nrcs.usda.gov has been included on Figure 7 in Appendix A 
 

 Tarrant Association, 5 to 15 percent slopes, rolling (TaC) consists of stony soils that are very shallow, 

dark colored, and gently undulating to steep.  The Tarrant Association occurs on the limestone 

prairies in the northern third of the county.  The surface layer is very dark grayish brown, calcareous 

clay loam and is about 10” thick.  It has moderate, fine, sub angular blocky structure.  This layer is 

crumbly and friable when moist.  Limestone fragments that range from a quarter of an inch to 24 
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inches in diameter cover about 35 percent of the surface.  The subsurface layer, about 8 inches thick, 

is hard fractured limestone.  The cracks and spaces are filled with dark grayish brown clay loam.  The 

bedrock is hard limestone.  Tarrant soils have rapid surface drainage and good internal drainage.  The 

capacity to hold water is low.  Natural fertility is high.  Water erosion is a hazard. 

 

Narrative Description of the Site Geology  

Based on a visual inspection of the ground surface, the overall potential for fluid flow from the project site into 

the Edwards Aquifer appears to be low.  The locations of the PRFs are identified on the 2025 aerial photograph on 

Figure 10 in Appendix A, and on the Site Geologic Map provided in Appendix C.  Color photos of the project site 

and some of the PRFs are included in Appendix B. 

 

PRF #S-7 is a septic tank associated with a residential structure located in Area 9 of the project site.  Frost 

GeoSciences rates the relative infiltration of this feature as low on figure 1 of the TCEQ-0585-Instructions (Rev. 

10-01-04).  This features scores 35 points on the sensitivity scale, column 10 in the Geologic Assessment Table on 

page 5 of this report.  Frost GeoSciences, Inc. does not consider the septic tank to be a sensitive feature. 

 

PRF #S-9 is a non-karst closed depression filled in with clay and leaves located in Area 8 of the project site.  The 

non-karst closed depression occurs on a hillside located at the base of a tree within the exposed root structure.  In 

the previous report, this feature was described as a solution cavity.  Frost GeoSciences is of the opinion that this 

feature is a non-karst closed depression formed by an animal burrow.  Frost GeoSciences rates this feature as low 

on figure 1 of the TCEQ-0585-Instructions (Rev. 10-01-04).  This feature scores 10 points on the sensitivity scale, 

column 10 of the Geologic Assessment Table included on page 5 of this report.  Frost GeoSciences, Inc. does not 

consider the non-karst closed depression to be a sensitive feature. 

 

PRF #S-10 is a manhole cover associated with a sanitary sewer easement observed at the southern end of the 

project site.  Frost GeoSciences rates the relative infiltration of this feature as low on figure 1 of the TCEQ-0585-

Instructions (Rev. 10-01-04).  This feature scores a 39 on the sensitivity scale, column 10 in the Geologic 

Assessment Table on page 5 of this report.  Frost GeoSciences, Inc. does not consider the manhole cover to be a 

sensitive feature. 

 

The project site is covered by a moderately dense stand of vegetative cover with numerous open grassy areas.  

Site visit photos indicating the condition of the property at the time of the on-site inspection are included in 

Appendix B.  Overall vegetation on the project site consists of ashe juniper (Juniperus ashei), live oak (Quercus 

virginiana), and cedar elm (Ulmus crassifolia), with Texas persimmon (Diospyros texana), agarita (Berberis 

trifoliolata), yucca (Yucca treculeana), and prickly pear cactus (Opuntia lindheimeri).  The variations in the 

vegetative cover on the property are visible in the 2025 aerial photo on Figures 9 and 10 in Appendix A.  A copy of 

the site layout indicating the extent of the project site and the elevations is included on the Site Geologic Map in 

Appendix C of this report. 

 

According to the U.S. Geological Survey: Water Resources Investigations Report (WRI) 95-4030 Geologic 

Framework and Hydrogeologic Characteristics of the Edwards Aquifer Recharge Zone, Bexar County, Texas, and 

the Bureau of Economic Geology, Geologic Atlas of Texas, San Antonio Sheet (1982), the project site is located on 

the Dolomitic Member and Kirschberg Evaporite Member of the Cretaceous Edwards Kainer Limestone Formation 
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(Kek).  A copy of the WRI map and the Bureau of Economic Geology, Geologic Atlas of Texas, is included on Figure 

8 in Appendix A.  A copy of the Stratigraphic Column highlighting the outcropping formations is included on Page 3 

of this report. 

 

According to the site plan provided by CDS Muery, the surveyed elevations on the project site range from 1168 to 

1219 feet.  According to this survey, the total relief on the project site is approximately 51 feet.  A copy of the site 

plan indicating the project site area and the elevations is included on the Site Plan on Figure 1 in Appendix A and 

the Site Geologic Map in Appendix C of this report. 

 

The Dolomitic Member of the Edwards Kainer Limestone consists of mudstone to grainstone with crystalline 

limestone and chert.  This member is massively bedded and light gray with abundant fossils of Toucasia.  Karst 

features within this member are typically related to structure or bedding planes.  Overall thickness ranges from 

110 to 130 feet. 

  

The Kirschberg Evaporite Member consists of a highly altered crystalline limestone, and chalky mudstone with 

chert.  Boxwork voids with neospar and travertine frame is a common feature.  Extensive cavernous development 

within this unit is probable.  Overall thickness ranges from 50 to 60 feet.   
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BEST MANAGEMENT PRACTICES 

 

Based on a visual inspection of the ground surface, the overall potential for fluid flow from the project site into 

the Edwards Aquifer appears to be low.  The potential always exists to encounter solution cavities within the 

subsurface during excavating activities.  Frost GeoSciences, Inc. is of the opinion that it is very important for 

construction personnel to be informed of the potential to encounter cavities in the subsurface that lack a surface 

expression.  Construction personnel should also be informed of the proper protocol to follow in the event a karst 

feature is encountered during the development of the project site. 

 

DISCLAIMER 

 

This report has been prepared in general accordance with the “Instructions to Geologists”, TCEQ-0585-

Instructions (Rev. 10-1-04) by a Licensed Texas Professional Geoscientist.   All areas of the project site were 

carefully inspected for features that could contribute to the recharge of the Edwards Aquifer; however, this 

survey cannot preclude the presence of subsurface karst features that lack surface expression.  This report is not 

intended to be a definitive investigation of all possible geologic or karst features at this site.    All conclusions, 

opinions, and recommendations for Best Management Practices (BMP’s) in this report are based on information 

obtained while researching the project and on the site conditions at the time of our field investigation. 

 

This report has been prepared for the exclusive use of CDS Muery.  This report is based on available known 

records, a visual inspection of the project site, and the work generally accepted for a Geologic Assessment for 

Regulated Activities / Developments on the Edwards Aquifer Recharge / Transition Zone, relating to 30 TAC 

§213.5(b)(3), effective June 1, 1999.  
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Photo #1 – View to the north of Area 1. Photo #2 – View to the south of Area 1. 

  

Photo #3 – View to the north of Area 2. Photo #4 – View to the south of Area 2. 
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Photo #5 – View to the west of Area 2. Photo #6 – View to the north of Area 3. 

  

Photo #7 – View to the south of Area 3. Photo #8 – View to the north of Area 4. 
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Photo #9 – View to the south of Area 4. Photo #10 – View to the east of Area 5. 

  

Photo #11 – View to the north of Area 5. Photo #12 – View to the west of Area 5. 
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Photo #13 – View to the west of Area 6. Photo #14 – View to the south of Area 6. 

  

Photo #15 – View to the east of Area 7. Photo #16 – View to the west of Area 7. 
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Photo #17 – View to the east of Area 8. Photo #18 – View of PRF #S-9 located in Area 8. 

  

Photo #19 – View to the north of Area 9. Photo #20 – View to the east of Area 9. 
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Photo #21 – View to the west of Area 9. Photo #22 – View of PRF #S-7 located in Area 9. 

  

Photo #23 – View to the east of Area 10. Photo #24 – View to the west of Area 10. 

 

 



 

FGS Project No FGS-E25154 
 

 

  

Photo #25 – View to the east of Area 11. Photo #26 – View to the west of Area 11. 

  

Photo #27 – View to the south of Area 12. Photo #28 – View to the north of Area 12. 
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Photo #29 – View to the south of Area 13. Photo #30 – View to the north of Area 13. 

  

Photo #31 – View of PRF #S-10 located in Area 4. Photo #32 – Additional view of PRF #S-10. 
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TCEQ-0582 (Rev. 02-11-15) 

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: STONES CROSSING APARTMENTS 

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: Craig H. Lintner 

Entity: Pedcor Investments, A Limited Liability Company 

Mailing Address: 770 3rd Ave SW 

City, State: Carmel, IN  Zip: 46032 

Telephone: (317) 695-3018 Fax: (317) 587-0340 

Email Address: clintner@pedcor.net 

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: Brian Crowell 

Texas Licensed Professional Engineer's Number: 82619 

Entity: CDS Muery 

Mailing Address: 100 NE Loop 410, Ste 300

City, State:San Antonio, TX Zip: 78216 

Telephone:(210) 581-1111 Fax:(210) 381-7844 

Email Address:brian.crowell@cdsmuery.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:         

 Multi-family: Number of residential units: 336 

 Commercial 

 Industrial  

 Off-site system (not associated with any development) 

 Other: Pool & Clubhouse 

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

100% Domestic 

     % Industrial 

     % Commingled 

96,310 gallons/day 

      gallons/day 

      gallons/day 

Total gallons/day: 96,310 

6. Existing and anticipated infiltration/inflow is 11,300 gallons/day.  This will be addressed by: 

Sewer pipe will be SDR-26 with watertight joints, pressure rated 160 psi and manholes will 

be watertight. 

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 05/02/2025, 

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 2615 PVC, SDR-26 ASTM D2241 

                        

                        

                        

                        

Total Linear Feet: 2615 

(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 of 10 

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

(3) Specifications - ASTM / ANSI / AWWA specification and class numbers should be included.  

9. The sewage collection system will convey the wastewater to the SAWS-Steven M. Clouse 

Water Recycling Center (name) Treatment Plant. The treatment facility is: 

 Existing 

 Proposed 

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

 The City of San Antonio Water System 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? 

A WW-5 Of WW-5 10+00 Existing Manhole 

A WW-5 Of WW-5 10+58 Manhole 

A C9.5 Of C9.13 11+89 Manhole 

A C9.5 Of C9.13 15+15 Manhole 

A C9.7 Of C9.13 17+41 Manhole 

A C9.8 Of C9.13 19+52 Manhole 
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Line Shown on Sheet Station 

Manhole or Clean-

out? 

A C9.8 Of C9.13 22+20 Manhole 

B C9.5 Of C9.13 11+13 Manhole 

B C9.6 Of C9.13 13+59 Manhole 

C 

C 

C 

D 

D 

D 

D 

D 

 

 

 

C9.3 Of C9.13 

C9.2 Of 9.13 

C9.2 Of 9.13 

C9.2 Of 9.13 

C9.2 Of 9.13 

C9.4 Of 9.13 

C9.4 Of 9.13 

C9.4 Of 9.13 

 

 

 

11+57 

13+24 

14+15 

10+94 

11+41 

12+26 

13+27 

14+80 

 

 

 

Manhole 

Manhole 

Manhole 

Clean-out 

Clean-out 

Clean-out 

Clean-out 

Clean-out 

 

 

 

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. 
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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" = 100'. 

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. 

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 

            of             to       

            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.) 
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 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. 

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 

A 10+70 CROSSING 0 2.0 

A 12+13 CROSSING 0 6.2 

A 15+71 CROSSING 0 5.6 

A 17+22 CROSSING 0 2.0 

A 17+62 CROSSING 0 1.0 

A 19+60 CROSSING 0 1.0 
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Line 

Station or 

Closest Point 

Crossing or 

Parallel 

Horizontal 

Separation 

Distance 

Vertical 

Separation 

Distance 

A 

B 

C 

C 

C 

D 

 

21+33 

11+01 

10+53 

12+85 

13+18 

10+59 

 

CROSSING 

CROSSING 

CROSSING 

CROSSING 

CROSSING 

CROSSING 

 

0 

0 

0 

0 

0 

0 

 

1.0 

10.1 

8.4 

1.7 

2.0 

1.9 

 

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 

                        

                        

                        

                        

                        

                        

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). 
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Table 7 - Drop Manholes 

Line Manhole Station Sheet 

B 6 11+12.84 C9.5 Of C9.13 

A 1 11+88.95 C9.5 Of C9.13 

                        

                        

                        

                        

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. 

 

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). 
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 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] C9.9 of C9.13 

Manhole, showing inverts comply with 30 TAC §217.55(l)(2) [Required] C9.10 of C9.13 

Alternate method of joining lateral to existing SCS line for potential 

future connections [Required] 
C9.9 of C9.13 

Typical trench cross-sections [Required] C9.12 of C9.13 

Bolted manholes [Required] C9.11 of C9.13 

Sewer Service lateral standard details [Required] C9.9 of C9.13 

Clean-out at end of line [Required, if used] C9.9 of C9.13 

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

if flow velocity of any section of pipe >10 fps] 
      of       

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

crossings are proposed] 
C9.13 of C9.13 

Mandrel detail or specifications showing compliance with 30 TAC 

§217.57(b) and (c) [Required, if Flexible Pipe is used] 
C9.10 of C9.13 

Drop manholes [Required, if a pipe entering a manhole is more than 24 

inches above manhole invert] 

C9.10 of C9.13 

 

 

36.  All organized sewage collection system general construction notes (TCEQ-0596) are 

included on the construction plans for this sewage collection system. 

37.  All proposed sewer lines will be sufficiently surveyed/staked to allow an assessment 

prior to TCEQ executive director approval.  If the alignments of the proposed sewer lines 

are not walkable on that date, the application will be deemed incomplete and returned. 

 Survey staking was completed on this date: TO BE COORDINATED BETWEEN CDS MUERY 

ENGINEER AND TCEQ. 
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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) 
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PVC PIPE STANDARDS

O.D. Calc I.D. Thickness

(in) (in) (in)

4 4.215 3.891 0.162
6 6.275 5.793 0.241
8 8.400 7.754 0.323
10 10.500 9.692 0.404
12 12.500 11.538 0.481
15 15.300 14.124 0.588

The American Society for Testing and Materials (ASTM) also known as ASTM International 
(Reference: www.astm.org) governs the manufacturing specifications for Polyvinyl Chloride 
(PVC) pipes, including the dimension ratio and water pressure allowable for use of each pipe, 
through its D-3034 standard.  ASTM D-3034 lists its pipe dimensions and pipe classes using 
the “SDR” mark up, such as SDR-13.5, SDR-21, SDR-26 and SDR-41.  The SDR refers to the 
standard dimension ratio (SDR) of the outside pipe diameter and the wall thickness.  This 
project specifies the use of SDR-26 PVC pipe, which are to meet the ASTM pressure rating of 
greater than 115 psi and fall in the size category listed below.  ASTM D-3034 standards must 
be meticulously adhered to by all PVC pipe manufacturers and is recognized as the standard 
during PVC pressure pipe testing and quality checks.  Other in-depth information can be found 
published in Thermoplastic Pressure Pipe Design and Selection UNI-TR-7, by the Uni-Bell 
PVC Pipe Association.

SDR 26 Pipe Size Matrix
(Per ASTM D-3034)

Size (in)
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PROPOSED TYPE OF PIPE

Size of Pipe: 8.00   in.

SDR 26 Properties
Pipe Compliance: ASTM D-3034
Joint Compliance: ASTM D-3212
Cell Classification: 12454
Minimum Tensile Strength (psi): 7,000
Minimum Modulus of Elasticity (psi): 400,000
Calculated Inner Diameter (in) = (Outer Diameter - 2t) 7.754
Outer Diameter (inch): 8.400
Wall Thickness (inch): 0.323
Mean Pipe Diameter (in) = (Outer Diameter - Thickness) 8.077
Approximate Trenching Width (feet): 2.70

Minimum Pipe Depth (Cover) used (feet): 1.35
Maximum Pipe Depth (Cover) used (feet): 11.09

FLOW/CAPACITY ANALYSIS

Proposed Waste Water Usage: GPD

Q max  (As determined in Attachment A) = 0.149 CFS

A = Cross-Sectional Area, (ft2) = 0.328
S = Slope, decimal, minimum used = 0.005
Rh = hydraulic radius = 0.162

For the Specified Pipe at the Minimum Design Slope, the full flow is

Q full  = 0.786 CFS

0.149 < 0.786
Design meets TCEQ Guidelines

Type I, Grade I, Polyvinyl Chloride (PVC) Specifications:

96,310.00

SRA
n

Q full  3

2486.1
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MINIMUM AND MAXIMUM VELOCITY FOR THE PROPOSED SYSTEM:

So, using 8.00 inch PVC Pipe: V = velocity (ft/sec) = (solve)
n = Manning's coefficient = 0.013
Calc. Inner Diameter (in) = 7.754

A = Cross-Sectional Area, ft2 = 0.328
Wp = Wetted Perimeter, ft = 2.030
Rh = hydraulic radius, A/Wp = 0.162

S = slope (ft/ft) = 0.005

Minimum Slope Used (%): 0.50 Maximum Slope Used (%): 8.59

Vmin = 2.40 ft/sec Vmax = 9.96 ft/sec

2.40 > 2.00 ft/sec 9.96 < 10.00 ft/sec

Design meets TCEQ Guidelines Design meets TCEQ Guidelines

MINIMUM AND MAXIMUM GRADES FOR PIPES (30 TAC §217.53(l)(2)(A))

Minimum Slope (%)Size of Pipe Maximum Slope (%)

0.06 1.65

0.2 4.88

18

0.09 2.3

1.93

2.83

21

0.0824

27

1.43

36 0.045

39 0.04

33 0.05

30

>39

1.12

0.055

1.26

0.5

0.15 3.62

0.11

0.25 6.23

0.33

10

8.48

12

* *

* For pipes larger than 39 inches in diameter, the slope is determined by 
Manning's formula to maintain a velocity greater than 2.0 feet per second 

and less than 10.0 feet per second when flowing full.

1.01

6

15

Minimum and Maximum Pipe Slopes

12.35

SR
n

V h  67.049.1
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AVERAGE VALUES OF MODULUS OF SOIL REACTION, E’

Modulus of Soil Reaction for the in-situ soil is determined to be = 1000 psi

Taken from:  Howard, Amster K. “Soil Reaction for Buried Flexible Pipe”
U.S. Bureau of Reclamation, Denver, CO and the American Society of Civil Engineers.
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PIPE BEDDING CLASS

NOTE:

For Bedding Class III, 85%-95% Compaction, Eb  = 1000 psi

Taken from the American Society for Testing and Material (ASTM) D 2321 and American 
Association of State Highway and Transportation Officials (AASHTO) M43, and as published 
on Table 7, in Deflection: The Pipe/Soil Mechanism UNI-TR-1-97, Uni-Bell PVC Pipe 
Association, Pg 24.

Per TCEQ guidelines, a contractor is allowed to use ASTM D 2321 Bedding Class 1A, 1B, II, 
or III at no less than 85% percent compaction.  To grant the contractor its ability to make the 
proper judgment of which bedding class to use, the calculations provided in this Engineering 
Design Report reflect the use of Bedding Class III, at 85%-95% compaction, with an E’ 
value of 1000 psi.  This provides the “worst case” scenario for the SCS line.  All other Bedding 
Class options will provide an improved value for the zeta factor as well as pipe deflection.  
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PIPE BEDDING ANGLE

LIVE LOAD DETERMINATION

As Published on Figure 8 and Table 5, in Deflection: The Pipe/Soil Mechanism UNI-TR-1-97, 
Uni-Bell PVC Pipe Association, Pgs 18-19.

Source: AASHTO H20 and E80 Loads and as Published on Table 4, in Deflection: The 
Pipe/Soil Mechanism UNI-TR-1-97, Uni-Bell PVC Pipe Association, Pg 14.
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PRISM LOAD DETERMINATION

At maximum burial depth of 11.09
feet, prism load = 9.55 psi

Also referred to as the ‘dead’ load, the prism load is the pressure acting on the pipe by the 
weight of the soil column above a given section of the pipe.  The following prism load columns 
are industry standards as referenced from Table 3, Deflection: The Pipe/Soil Mechanism UNI-
TR-1-97, Uni-Bell PVC Pipe Association, Pg 13.

Note that the Prism Loads are calculated 
based upon the Marston Theory of Loads, 
developed by Professor Anson Marston, 
circa 1913, and is calculated using the 
formula:  

This formula determines the earth load on 
a flexible pipe and is regarded as a 
conservative approach to determining the 
dead load placed upon a buried flexible 
pipe.  

144

* H
P s


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BUCKLING PRESSURE (ALLOWABLE)

Where: qa = Allowable buckling pressure (psi)

h = Height of soil above top of pipe (in)  = 133.08 in
H = Depth of burial, feet, from ground surface to top of pipe
B' = Empirical coefficient of elastic support
Eb = Modulus of soil reaction for the bedding material (psi)

E = Modulus of elasticity of the pipe material (psi)

I = Moment of inertia of the pipe, per linear inch of pipe (in3)
t = Pipe wall thickness (in)
D = Mean Pipe Diameter (in) D = 8.077 in

75140.7 0.0337
112809 12

Where,

1 0.0028
2.5 526.93

q a  = 85.26 psi

0.0028=B' = I   =

q a  = 32 1 0.666 1000 400000

= 0.666

Using the Allowable Buckling Pressure Equation as shown in Moser, A.P., Buried Pipe Design. 
2nd Ed., McGraw-Hill, Pg 112, and an initial factor of safety (SF) of 2.5, the Allowable 
Buckling Pressure is then: 

Solving for the Empirical coefficient of elastic support, given by Luscher in 1966, as referenced 
on Pg 113 of Moser, A.P., Buried Pipe Design. 2nd Ed., McGraw-Hill:









3
*****32*

1

D

I
EEBR

FS
q bwa

2

2

)2(5.1

)(4

Dh

Dhh
B






)/(33.01 hhR wW 




















linearin

inchest
I

33

12
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BUCKLING PRESSURE (INSTALLED CONDITION)

Where: qP = Pressure applied to pipe under installed conditions (psi)

γW = Specific Weight of Water = 0.0361 (pci)

γS = Specific Weight of Soil (pcf)

Wc = Vertical Soil Load on the pipe per unit length (lb/in)

LL = Live load as determined from chart

hw = Height of Groundwater above pipe, typically = 0
D = Mean Pipe Diameter (in) D = 8.077 in
t = Pipe Wall Thickness (in) t = 0.323 in

Where: γS  = 125 Value taken from: Data Provided by Geotechnical Engineer

1 ft3

1728 in3

W C  = 80.86 lb/in

At Max Pipe Depth (H) of 11.09 ft

and LL = 0

80.86
8.077

q P  = 10.01 psi

Using the Equation on Pg 114 of Moser, A.P., Buried Pipe Design. 2nd Ed., McGraw-Hill, 
Pressure Applied to Pipe under installed conditions at its deepest installed depth (Note, since 
hw = 0, the Water Buoyancy Factor (Rw) = 1) is calculated to be:

The Vertical Soil Load can be calculated using Equation 6.6 of Uni-Bell's Handbook of PVC 
Pipe , Ch VI Superimposed Loads on Buried Pipe, Pg 183

8.4011.09 125.00W C  = 

q P  = 0.0361 × 0 + 1 ×

12 in/ft

Note: The pressure applied to the pipe under installed conditions is less than the 
Allowable Buckling Pressure of the specified pipe, (i.e.. qa > qp) therefore the design is 

acceptable for installation.  








 


D

LW
Rhq Lc

wwwp  )/(33.01 hhR wW 

)( tDHW sc  
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WALL CRUSHING CALCULATION

Where: Do = outside pipe diameter, in.    = 8.4 in

Pc =

A = surface area of the pipe wall, in.2/ft    = 0.323  in.2/ft
γS = specific weight of soil, pcf,  = 125 pcf

H = Depth of burial (ft) from ground surface to crown of pipe

 where T, Thrust, is calculated as 

Substituting the Thrust equation into the Wall Crushing equation:

 Rearranging this equation, it becomes: 

And simplifies to: 

Solving for H, the equation becomes:

(Continued on next page)

Compressive stress or hydrostatic design basis (HDB).  For 
typical PVC pipe assume 4,000 psi.  For any other pipe material 
the HDB must be supplied by the pipe manufacturer.

Using the Wall Crushing and Wall Thrust equations, as referenced in Plastic Pipe Design 
Manual published by Vylon Pipe, Pg 14 the Wall Crushing due to compressive stress can be 
found using the following: 

From the Marston Equation determining the Prism Load Calculation (See previous section on 
Prism Load), substitute the equation for Py:

Note that the Surface Area of the Pipe Wall, A, is per unit length in inches2 per foot, a 
conversion factor (from feet to inches) of 12 must be applied, therefore, 

A

T
Pc 

2

DP
T y

A

DP

A

DP

P y

y

c 2
2 

A

D
H

P

s

c 2
144

*

 D
H

AP s
c 144

*
2




HDAP sc 288

HDAP sc 24

os

c

D

AP
H

*

**24



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24 4000 0.323 ×  12
125 8.4

H = 354.38 feet

H   = = 354.38

Note: The resulting Wall Crushing will occur at a greater depth than the deepest burial 
depth of the proposed SCS lines, therefore pipe design is acceptable.

Using this equation, and converting all units, solve for “height” of the soil column, or in other 
words, the depth of burial of the PVC pipe:
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DEFLECTION ANALYSIS: LEONHARDT’S ZETA FACTOR

Where: Do = Pipe Outer Diameter, in     = 8.400
B = Trench Width, in, = 32.40 in
Eb = Modulus of soil reaction, bedding material (psi) = 1000

E'n = Modulus of soil reaction for the in-situ soil (psi) = 1000

where,

2.857143
2.420571

1.44
1.180 0.260 1.000

The Leonhardt Zeta factor is then determined as:

=

1.000

The Leonhardt’s Zeta Factor Equation can be calculated using Equation 7.32 of Uni-Bell's 
Handbook of PVC Pipe , Ch VII Design of Buried PVC Pipe, Pg 268

1.18036

Substituting f into the zeta equation:

  












n

b

E

E
ff

zeta

44.1

44.1





 




1444.0154.1

1

Do

B
Do

B

f

f

zeta

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PIPE STIFFNESS (Figure: 30 TAC §217.53(k)(3))

Using Equation B.1, as directed in 30 TAC §217.53(k)(3), to Calculate the Pipe Stiffness:

Where: PS = Pipe Stiffness, for SDR-26 PVC (psi) = 115 psi115 psi
C = Conversion factor = 0.8
RSC = Ring Stiffness Constant
D = Mean Pipe Diameter (in), D = 8.077 in

115
0.825752

RSC = 139.267

RSC =

The RSC can be supplied by the manufacturer or calculated by rearranging Equation B.1











D
C

PS
RSC

337.8
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PREDICTED PIPE DEFLECTION

Where: %ΔY/D = Predicted % vertical deflection under load
P = Prism Load, psi
K = Bedding angle constant, Assumed to = 0.096
W' = Live Load, psi, = 0 At max depth (ft) : 11.09
DR = Dimension Ratio= 26
E = Modulus of tensile elasticity of the pipe material, psi
E' = Modulus of Soil Reaction (zeta x Eb) = 1000.00
DL = Deflection Lag Factor  = 1.5

And using the Modified Iowa Equation:

Where, Prism Load, 

and/or from previous chart, prism load  = 9.55 psi

The Predicted Deflection is determined as:

1.5 0.917 0 100

NOTE: 1.76 <  5%,  therefore pipe design is acceptable

0.061 1000.00
=

800000
%

46875

Using the Modified Iowa Equation, referenced and published by the Uni-Bell PVC Pipe 
association and found at http://www.uni-bell.org/faq.html, and Equation 14 of Deflection: The 
Pipe/Soil Mechanism UNI-TR-1-97, Uni-Bell PVC Pipe Association Pgs 17, the predicted pipe 
deflection can be calculated.

1.76

A deflection lag factor of 1.0 is typical for new pipes.  Over the life of the 
pipe, the pipe will tend to deflect.  Therefore, 1.5 is a conservative factor 

for the 50 year life.

'061.0)])1(3/(2[

100)'(
(%)

3 EDRE

KWKPD

D

Y L







144

*H
P s



D

Y
(%)
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PIPE STRAIN

Where: h = Maximum Pipe Strain due to Hoop Stress, in/in
P = Pressure on the pipe (Live + Prism Loads), psi
E = Modulus of Elasticity of the Pipe, psi
t = Pipe Wall thickness (in)   = 0.323
D = Pipe Diameter, Outer (in) = 8.400

0.00 9.55 8.400 in
2 0.323 400,000 in

(Continued on following page)

However, total Pipe strain is calculated as the combination of the before mentioned hoop stress 
and the maximum strain due to deflection.  Both items are calculated below using Equations 15 
and 16 found in Deflection: the Pipe/Soil Mechanism, UNI-TR-1-97, Published by the Uni-Bell 
PVC Pipe Association (Pgs 28-30):

Using the maximum cover for both live loads and prism loads as well as 
the previous unit weight of the soil:

= 3.104E-04

Pipe strain is also known as the elongation of the pipe over the original length of the pipe.  
Under normal loading conditions of the PVC pipe, the variable that affects the elongation or 
straining of the pipe stems from the either the flexure or deflection (i.e.. bending) of the pipe 
within the bedding material (i.e. increased or excessive pipe deflection causing the pipe to 
elongate) or hoop stress within the pipe wall.  Please note that pipe strain is not generally 
known to be the limiting performance factor during pipe failure.  For this system, pipe 
deflection is limited to 5% for a SDR 26 pipe.  This 5% deflection value is the industry 
accepted value placing the pipe within its straining limits.  Therefore, as the calculated 
deflection above is shown to be less than 5%, the pipe and bedding class used in this system is 
within the acceptable straining limits for this pipe.  

tE

PD
h 2


h
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Where: f = Maximum Pipe Strain due to Ring Deflection, in/in
ΔY =

t = Pipe Wall thickness (in)   = 0.323
D = Pipe Diameter, Outer (in) = 8.400
DR = Dimension Ratio, PVC Pipe= 26

0.323 in
8.400 8.400 275.040 in

in
in

-0.0592

412.560
= -0.0595

Change in vertical pipe diameter under load, in, (numerator in 
the deflection equation, but in decimal form)




















YD

Y

DRDY

DY

D

t
f 2

31

/21

/3

 total
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TCEQ PIPE BEDDING AND TRENCHING REQUIREMENTS  (30 TAC 217.54)

**These notes are provided in the Construction Documents on nts on Sheet C9.12

a. Pipe Embedment
1.

2.

3.

4.
5.

b. Compaction. 
1.

2.

3.

c. Envelope Size. 
1.

2.

The placement of the backfill above a pipe must not affect the structural 
integrity of a pipe. 

A minimum clearance of 6.0 inches below and on each side of the bell of 
all pipes to the trench walls and floor is required. 

A rigid pipe must be laid with the adequate bedding, haunching, and initial
backfill to support the anticipated load. The bedding classes that are
allowed are A, B, or C, as described in American Society for Testing and
Materials (ASTM) C 12, American National Standards Institute (ANSI) A
106.2,Water Environment Federation Manual of Practice No. 9 or
American Society of Civil Engineers (ASCE) MOP 37. 
A flexible pipe must be laid with the adequate bedding, haunching, and
initial backfill to support the anticipated load. The bedding classes that are
allowed are IA, IB, II, or III, as described in ASTM D-2321 or ANSI
K65.171. 
Debris, large clods, or stones that are greater than six inches in diameter, 
organic matter, or other unstable materials are prohibited as bedding, 
haunching, or initial backfill.
Backfill must not disturb the alignment of a collection system pipe. 
If trenching encounters significant fracture, fault zones, caves, or
solutional modification to the rock strata, an owner must halt construction
until an engineer prepares a written report detailing how construction will
accommodate these site conditions. 

Compaction of an embedment envelope must meet the manufacturer's 
recommendations for the collection system pipe used in a project. 

The embedment material used for haunching and initial backfill must be 
installed to a minimum depth of 12 inches above the crown of a pipe. 

Compaction of an embedment envelope must provide the modulus of soil 
reaction for the bedding material necessary to ensure a wastewater 
collection system pipe's structural integrity as required by §217.53 of this 
title (relating to Pipe Design). 
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d. Trench Width. 
1.

2.

3.

4.

TRENCH CROSS-SECTION (30 TAC 217.54)

NOTE:
Trenching Details along with 30 TAC 217.54 are annotated in the Construction 
Documents/Plan Sheets on Sheet C9.12

The width of a trench must be sufficient to properly and safely place and 
compact haunching materials.
The space between a pipe and a trench wall must be wider than the 
compaction equipment used in the pipe zone.

The maximum and minimum trench width needed for safety and a pipe's 
structural integrity must be included in the report. 

The width of a trench must allow a pipe to be laid and jointed properly 
and must allow the backfill to be placed and compacted as needed. 
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MANHOLE SPECIFICATIONS

30 TAC 217.55 Requirements with design comments:

a. An owner must include manholes in a wastewater collection system at: 
1. All points of change in alignment, grade, or size; 
2. At the intersection of all pipes; and 
3.

b.

c.

d.

e.

f.

g.

500

800

A manhole must be made of monolithic, cast-in-place concrete, fiberglass, pre-cast 
concrete, high-density polyethylene, or equivalent material that provides adequate 
structural integrity. See the Pre-Cast Manhole Details following these 
construction notes along with San Antonio Water System (SAWS) MH Details 
in Construction Documents

Cleanout installations must pass all applicable testing requirements outlined for 
gravity collection pipes in §217.57 of this title (relating to Testing Requirements for 
Installation of Gravity Collection System Pipes). (Self explanatory, see Item c 
above)

6-15

18-30

Table C.2. - Maximum Manhole Spacing

Pipe Diameter Maximum Manhole 
Spacing

36-48

54 or larger 2000

1000

The use of bricks to adjust a manhole cover to grade or construct a manhole is 
prohibited. (Self explanatory, See Details following these notes)

Manholes may be spaced no further apart than the distances specified in the 
following table for a wastewater collection system with straight alignment and 
uniform grades, unless a variance based on the availability of cleaning equipment 
that is capable of servicing greater distances is granted by the executive director. 
(Manholes are spaced no greater than 400 L.F. per SAWS specifications)

At the end of all pipes that may be extended at a future date. All WW SCS 
Lines end with a Manhole

Manholes placed at the end of a wastewater collection system pipe that may be 
extended in the future must include pipe stub outs with plugs. (Self explanatory, see 
item a above)
A clean-out with watertight plugs may be installed in lieu of a manhole at the end of 
a wastewater collection system pipe if no extensions are anticipated. (Self 
explanatory, clean outs not used in-lieu of manholes)
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h.

i.

j.

k.

l. Manholes must meet the following requirements for covers, inlets, and bases. 
1. Manhole Covers

A.

B.

C.

D.

2. Manhole Inverts
A.

B. 

C.

A manhole must not be located in the flow path of a watercourse, or in an area where 
ponding of surface water is probable. (Self explanatory and maintained 
throughout the design of the SCS)
The inside diameter of a manhole must be no less than 48 inches. A manhole 
diameter must be sufficient to allow personnel and equipment to enter, exit, and 
work in the manhole and to allow proper joining of the collection system pipes in the 
manhole wall. (See Manhole Details following these notes)

A manhole where personnel entry is anticipated requires at least 
a 30 inch diameter clear opening. (Covers to have 32” 
Openings per SAWS Specifications and Manhole Details on 
Sheet 6)

A manhole cover construction must be constructed of 
impervious material. (Self explanatory, See Manhole Details)
A manhole cover that is located in a roadway must meet or 
exceed the American Association of State Highways and 
Transportation Officials standard M-306 for load bearing. (Self 
explanatory, See Manhole Details)

A manhole connected to a pipe less than 15 inches in diameter 
must have a channel depth equal to at least half the largest 
pipe's diameter (Self explanatory, see SAWS Manhole 
Details)
A manhole connected to a pipe at least 15 inches in diameter 
but not more than 24 inches in diameter must have a channel 
depth equal to at least three-fourths of the largest pipe's 
diameter (Self explanatory, but not applicable for this 
project)

The bottom of a manhole must contain a U-shaped channel that 
is a smooth continuation of the inlet and outlet pipes. (Self 
explanatory, see SAWS Manhole Details)

A manhole located within a 100-year flood plain must have a 
means of preventing inflow. (Self explanatory but not 
applicable for this project)

Tunnels are exempt from manhole spacing requirements because of construction 
constraints. (Self explanatory and not applicable)
An intersection of three or more collection pipes must have a manhole. (Self 
explanatory and maintained throughout the design of the SCS)
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D.

E.

F.

G.

H.

m.

n.

o.

1. Vent design must minimize inflow; 
2. Vents must be located above a 100-year flood event elevation; and 
3. Tunnels must be vented in compliance with this subsection. 

p.

Precast Manhole Information:

Hanson Pipe and Precast
Hanson Building Products West
300 E John Carpenter Freeway
11th floor San Antonio Metro Area Contact:
Irving, TX 75062 210.661.2351
972.653.5500 866.426.7661

A manhole connected to a pipe greater than 24 inches in 
diameter must have a channel depth equal to at least the largest 
pipe's diameter (Self explanatory, but not applicable for this 
project). 

A bench provided above a channel must slope at a minimum of 
0.5 inch per foot.  (Self Explanatory)

A manhole with pipes of different sizes must have the tops of 
the pipes at the same elevation and flow channels in the invert 
sloped on an even slope from pipe to pipe. (Self explanatory 
and maintained throughout the design of the SCS)

The inclusion of steps in a manhole is prohibited. (Self Explanatory, steps are not 
included in SAWS manhole Details)
Connections. A manhole-pipe connection must use watertight, size-on-size resilient 
connectors that allow for differential settlement and must conform to American 
Society for Testing and Materials C-923. (Self Explanatory, see SAWS Details 
Sheet 6)
Venting. An owner must use an alternate means of venting if manholes are at more 
than 1,500 foot intervals and gasketed manhole covers are required for more than 
three manholes in sequence. Vents must meet the following requirements: (Self 
Explanatory, vented manhole provided at MH A-1, A-3,A-6.)

Cleanouts. The size of a cleanout must be equal to the size of the wastewater 
collection system main. (Self Explanatory)

An invert must be filleted to prevent solids from being 
deposited if a wastewater collection system pipe enters a 
manhole higher than 24 inches above a manhole invert. (Self 
Explanatory, but not applicable to this project)

A wastewater collection system pipe entering a manhole more 
than 24 inches above an invert must have a drop pipe. (Self 
Explanatory,  applicable to this project)
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ATTACHMENT A
PROJECT DESCRIPTION / SEWAGE CALCULATIONS
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ATTACHMENT B
 CONNECTION OF DIS-LIKE PIPE TYPES - NOT APPLICABLE

29 of 30                     (PEPP-SA EDR v4.0) D3034



ATTACHMENT C
GENERAL WASTEWATER NOTES
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STONES CROSSING APARTMENTS
OFFSITE SEWER PLANS

Developer's Name
Developer's Address
City
Phone #

SAWS Block Map #

Total Linear Footage of Pipe
Number of Lots

State Zip
Fax #

SAWS Job No.
Plat No.

Total EDU's Total Acreage

PEDCOR INVESTMENTS, A LIMITED LIABILITY COMPANY
770 3RD AVE. SW

CARMEL IN 46032
(317) 695-3018

1

18.847

1,192 L.F. ~ 15" PVC

174652, 174654, 176650

24-11800347
24-1647

172

SAWS PRESSURE ZONE: 1400 HGL

59 L.F. ~ 8" PVC
1,278 L.F. ~ 18" PVC (PB)
2,423 L.F. ~ 15" PVC (PB)

TRENCH EXCAVATION SAFETY PROTECTION

NOTE

CAUTION:

NOTES:

1. ADDITIONAL BRUSH & SMALL TREES NOT SHOWN MAY REQUIRE REMOVAL
ALONG THE WORK ROUTE. ASSOCIATED WORK SHALL BE CONSIDERED
SUBSIDIARY TO PREPARATION OF ROW.

2. TREE REMOVAL (SUBSIDIARY TO PREP. OF ROW).

3. PRIOR TO THE START OF WORK, CALL 207-1111 TO SCHEDULE A
PRE-CONSTRUCTION AND FENCING INSPECTION.

4. THE CITY ARBORIST RESERVES THE RIGHT TO IMPOSE ADDITIONAL
CONDITIONS BASED ON CHANGING FIELD CONDITIONS OR WORK PRACTICES
NOT INCLUDED IN THE APPLICATION.

5. THE CONTRACTOR SHALL COORDINATE WITH THE CITY OF SAN ANTONIO -
CITY ARBORIST, PRIOR TO CONSTRUCTION INITIATION, TO ENSURE
COMPLIANCE WITH THE CITY'S TREE PRESERVATION REQUIREMENTS AND
DIRECTIVES PRESENTED HEREIN.

6. CONTRACTOR IS RESPONSIBLE FOR PROVIDING A LICENSED TREE
MAINTENANCE PROFESSIONAL THROUGHOUT THE PROJECT PER CITY
ORDINANCE ARTICLE VIII 21-171, TREE MAINTENANCE LICENSE (a).

7. 35-477 (j) IT SHALL BE THE RESPONSIBILITY OF THE PERMIT HOLDER TO
MAINTAIN A COPY OF THE TREE PERMIT, THE DATA AND DRAWINGS
REQUIRED BY THIS SECTION, AND THE CONDITIONS OF APPROVAL IMPOSED
BY THE CITY ARBORIST READILY AVAILABLE AT THE SITE AT ALL TIMES
DURING WHICH THE AUTHORIZED WORK IS IN PROGRESS.

OFFSITE 8-INCH SEWER WW-5

Item No. Description Unit Quantity
103 REVEGETATION SY 65.56

103.4 REMOVE MISCELLANEOUS CONCRETE SF 67.00

505
CONCRETE RIPRAP - DRAIN FLUME (6" THICK)
(COSA SPEC) SY 8.00

515.1 TOPSOIL (COSA SPEC) CY 13.00

550 TRENCH EXCAVATION SAFETY PROTECTION LF 59.00

848 8" PVC SANITARY SEWER LINE (6'-10') LF 59.00

852.1 SANITARY SEWER MANHOLE (0'-6') EA 1.00

852.2 EXTRA DEPTH MANHOLE (>6') VF 0.95

855 RECONSTRUCTION OF EXISTING MANHOLE EA 1.00

866
POST SEWER MAIN TELEVISION INSPECTION
(8"-15") LF 59.00

910 MANHOLE REHABILITATION VF 0.90
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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: WEST ELM 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. 
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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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TEMPORARY STORMWATER SECTION 

ATTACHMENT A 

SPILL RESPONSE ACTIONS 

Responsible Party 
During construction, the responsible party for cleaning up spill can be any combination of the following 
individuals:   

1. The owner or operator, including contractor (while during construction) of a facility from which a 
spill occurs. 

2. The owner, operator, including contractor, operating a vehicle from which the spill occurs. 

3. Other individual who caused or allowed the spill or discharge to occur. 

Spill Classification 

There are two main categories of spills that can be identified: Major Spills and Minor Spills.  Spill 

response actions and notifications to municipal entities may differ depending on the type and degree of 

spill.  Major Spills can be classified as any spills where:  

1. Material is considered a health or physical hazard based on its chemical or physical make up, or 
if the quantity of the spill exceeds the Reportable Quantity (RQ) as defined under Title 30 of the 
Texas Administrative Code (TAC) Chapter 327.4. 

2. The spilled material has entered into the storm water drainage system, catchment basin, or 
adjoining creek or if it appears that discharge into the storm system will occur in the immediate 
future. 

3. The spilled material has the ability to travel offsite.   
4. The spilled material adversely affects the environment. 
5. The spilled material cannot be controlled or contained by the responsible party. 
6. The chemical or physical properties of the spilled material cannot be identified or is unknown. 

Minor Spills are those that do not meet the criteria above.  

 

Notification and Reporting Agencies 

The following entities shall be contact during discovery of a spill: 

1. State of Texas 24-Hour Spill-Reporting Hotline and the State Emergency Response Commission 
at 1-800-832-8224 

2. Texas Commission on Environmental Quality (San Antonio Regional Office), Monday-Friday, 8:00 
a.m.–5:00 p.m. at 14250 Judson Rd, San Antonio TX 78233-4480, Main Line: 210-490-3096. 

3. The City of San Antonio Transportation and Capital Improvements – Storm Water Division – 210-
207-8052. 

Reporting Items for Major Spills 
A spill log must be maintained on site by the contractor who will log all spills, major or minor, in the log. 
When reporting a spill, the following information may be required to help identify, log, and track the spill: 
 

1. The date/time of the spill. 
2. The identity/name of material released or spilled, and if the substance is considered hazardous. 
3. The source of the release or spill. 
4. The quantity of material released or spilled. 
5. The time or duration of which the spill occurred.  
6. The location/address of the spill. 
7. The name of creek or waters involved or threatened and the extent of potential water pollution. 
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8. The contact information of the responsible party. 
9. The steps being taken or proposed to contain and clean up the released or spilled material and 

any additional precautions. 
10. Any injuries resulting from the spill, any known or anticipated health risks associated with the spill, 

or if additional medical precautions are required.  
11. The identities of any municipal or private-sector representatives responding at the scene of the 

spill. 
 

12. Possible hazards to the environment (air, soil, water, wildlife, etc.). This assessment may include 
references to accepted chemical databases, material safety data sheets, and health advisories. 
The TCEQ may request estimated or measured concentrations of the contaminant for the state's 
hazard assessment. 
 

Reporting Items for Minor Spills  

For minor spills that occur, the notification sequence described above is not required and can be treated 

directly onsite by the responsible parties involved by: 

1. The first observer of the spill shall notify his/her supervisor and the onsite safety officer. 

2. The supervisor must notify the owner, tenant, or their primary contact.   

3. The immediate spill response plan/clean up actions shall be conveyed, documented and the 
owner/tenant shall be notified once cleanup is completed.   

Equipment Needed for Minor Spills 

Equipment and materials used to contain and/or restrict spreading of a spill can consist of spill pans and 

various forms of absorbent materials; which include granular material, socks, rock and gravel berms, 

pillows or pads, and sheets. Spill pans or pads can be placed under a continuing drip-type leak. 

Surrounding a minor spill with berms or socks can contain a small spill area until proper removal 

procedures can occur.   
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TEMPORARY STORMWATER SECTION 

ATTACHMENT B 

POTENTIAL SOURCES OF CONTAMINATION 

 

Potential sources of contamination for this project include: 

 Drippings from vehicles, both construction and non-construction related. 
 

 Grading and excavation activities: Stormwater runoff has the potential to be contaminated during 
the construction process with related excavation and site grading.   

 

 Building materials: Materials include, but not limited to, concrete, wood, mortar, and paint among 
other materials. 
 

 Trash and debris: These may include household trash items such as paper bags, cups, plastic 
ware, and food items.   
 

No hazardous substances will be stored on site. 
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TEMPORARY STORMWATER SECTION 

ATTACHMENT C 

SEQUENCE OF MAJOR ACTIVITIES 

 

The following is the general sequence of major activities for this project: 

 

1. Install temporary erosion control measures. 
2. Site clearing and rough grading. 
3. Excavate and shape the water quality/stormwater detention pond. 
4. Install building foundations. 
5. Trenching and utility work for on-site dry utilities, irrigation, storm water, water and sewer mains. 
6. Prepare subgrade for roadways and sidewalks will be placed. Install curbs. 
7. Pave roadways and sidewalks. 
8. Construct a right turn lane on the US 281 access road. 
9. Install landscaping and revegetate disturbed soil areas. 
10. Remove temporary pollution prevention measures. 
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TEMPORARY STORMWATER SECTION 

ATTACHMENT D 

TEMPORARY BEST MANAGEMENT PRACTICES AND MEASURES 

 

The temporary best management practices associated with this project will involve the implementation 
and maintenance of the storm water pollution prevention (SWPPP) measures. 

1. Upgradient Offsite Flows 
Stones Crossing apartments is located on a topographic high point within the Salado Creek 
watershed.  No offsite areas flow onto the Stones Crossing Apartment site.  

2. On-Site Flows or Flows Off-Site 
On-site drainage flow from the project will be collected and routed to a proposed storm water 
quality/detention pond near the southwest corner of the project site. Rock Filter Dams are proposed 
for temporary BMPs at the outlets of all storm drains into the ponds and at the pond outlet. Gravel 
filter bags will be provided around all inlets to minimize buildup of sediment in the storm drain system. 
The ponds are designed to capture 16.38-acres of the on-site drainage flows, with the remaining 
2.74-acres of the project site discharging flows offsite. Silt fences and construction exits are provided 
as temporary BMP measures to treat these flows off-site. 

3. Preventing Pollutants from entering surface streams, sensitive features, or the aquifer. 
Pollutants will be prevented from entering surface streams by employing the temporary BMPs 
described in item 2 above. Only one sensitive feature has been identified on site and is located in an 
area that will not be impacted by drainage from impervious upstream construction. This solution 
cavity is plugged with fine soil infilling and the probability for rapid infiltration is low according to the 
Geologic Assessment. A slit fence will be placed on the upgradient side of the feature during 
construction to minimize the potential to contaminate the feature. The feature is located in a project 
tree save area that will be protected during the construction process. 

4. Maintaining flow to natural sensitive features. 
As mentioned in item 3 the solution cavity identified in the Geologic Assessment will be protected 
during construction by a silt fence placed on the upgradient side of the feature. This will enable the 
existing natural sheet flow to be maintained during construction while protecting the feature from 
pollution. Post construction there will be no runoff from impervious surfaces flowing to the feature. 
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TEMPORARY STORMWATER SECTION 

ATTACHMENT E 

REQUEST TO TEMPORARILY SEAL A FEATURE 

 

This section does not apply for this project. There will not be temporary sealing of naturally 

occurring sensitive features on the site.   
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TEMPORARY STORMWATER SECTION 

ATTACHMENT F 

STRUCTURAL PRACTICES 

 

Temporary structural practices include: 

 Silt Fencing: To be placed along the down gradient boundary of the limits of construction 
activities. 
 

 Gravel Filter Bags: Shall be used at the entrance to curb openings, around inlets, etc. to minimize 
siltation of the storm drain system and/or water quality basin. 

 

 Rock Filter Dam: To be placed in areas of concentrated flows, where indicated on construction 
plans, such as proposed channels and drainage swales and proposed pond outlets. 

 

 Construction Entrance/Exit: Will be placed to limit migration of sediment from the jobsite as 
construction traffic enters and exits the construction site. 
 

 Concrete Washout-Pits: To contain and control affected runoff from cement delivery trucks. 
 

Please note that this site is not located within a studied floodplain and not exposed to potential flooding 

that may occur during heavy rainfall periods and therefore, would not adversely impact TBMP structures 

that are proposed to be used on-site during construction.   
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TEMPORARY STORMWATER SECTION 

ATTACHMENT G 

DRAINAGE AREA MAP 

 

See following page.   
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TEMPORARY STORMWATER SECTION 

ATTACHMENT H 

TEMPORARY SEDIMENT POND(S) PLANS AND CALCULATIONS 

 

There are no areas of 10-acres or greater discharging to a singular discharge point on this site so a 

temporary sediment pond is not required.   
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TEMPORARY STORMWATER SECTION 

ATTACHMENT I 

INSPECTION AND MAINTENANCE FOR BMPS 

 
All erosion and sediment controls shall be maintained in good working order. The contractor will inspect 
the condition of the temporary BMPs on a weekly basis and following every 0.25” or greater rain event. If 
a repair is necessary it shall be performed by the close of the next business day following discovery. If 
any sediment escapes the site during construction activities, off-site accumulations must be removed to 
minimize offsite impacts to water quality.  

 

Silt Fence 
1. Remove sediment when buildup reaches 6 inches. 
2. Replace any torn fabric or install a second line of fencing parallel to the torn section. 
3. Replace or repair any sections crushed or collapsed in the course of construction activity. If a 

section of fence is obstructing vehicular access, consider relocating it to a spot where it will 
provide equal protection, but will not obstruct vehicles. A triangular filter dike may be preferable to 
a silt fence at a common vehicle access points. 

4. When construction is complete, the sediment should be disposed of in a manner that will not 
cause additional siltation and the prior location of the silt fence should be re-vegetated. The fence 
itself should be disposed of in an approved landfill. 
 

Gravel Filter Bags 
1. Remove sediment when buildup reaches 4 inches. 
2. Replace any torn bags or install a second line of bags parallel to the torn section. 
3. When construction is complete, the sediment should be disposed of in a manner that will not 

cause additional siltation.  
 

Rock Filter Dam 

1. Remove sediment and other debris when buildup reaches 6 inches and dispose of the 
accumulated silt in an approved manner that will not cause any additional siltation. 

2. Repair any loose wire sheathing. 
3. The berm should be reshaped as needed during inspection. 
4. The berm should be replaced when the structure ceases to function as intended due to silt 

accumulation among the rocks, washout, construction traffic damage, etc. 
5. The rock berm should be left in place until all upstream areas are stabilized and accumulated silt 

removed. 
 

Temporary Construction Entrance/Exit 

1. The entrance should be maintained in a condition, which will prevent transfer of sediment onto 
public rights-of-way. This may require periodic top dressing with additional stone as conditions 
demand and repair and/or cleanout of any measures used to trap sediment. 

2. When necessary, wheels should be cleaned and remove sediment prior to entrance onto public 
right-of-way. 

3. When washing is required, it should be done on an area stabilized with crushed stone that drains 
into an approved sediment trap or sediment basin. 

4. All sediment should be prevented from entering any storm, drain, ditch or water course by using 
approved methods.  
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TEMPORARY STORMWATER SECTION 

ATTACHMENT J 

SCHEDULE OF INTERIM AND PERMANENT SOIL STABILIZATION 

PRACTICES. 

 

Interim on-site stabilization measures will be on-going and consist with minimizing soil disturbances for the shortest 

duration of time “practical”.  As soon as practical, all disturbed soil will be stabilized as per project specifications in 

accordance TCEQ’s Technical Guidance Manual (TGM) RG-348. Project stabilization practices will include, but not 

limited to, the use of sod, erosion control blankets and seeding.  

Stabilization measures are to be completed as soon as practicable at locations where construction activities have 

temporarily or permanently ceased.  Bare soils are to be seeded or otherwise stabilized within 14 calendar days after 

final grading or where construction activity has temporarily ceased for more than 21 days.  
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Extension of Time Requests 

Project Fee 

Extension of Time Request $150 

 





TCEQ-10400 (11/22) Page 1 of 3 

          TCEQ Core Data Form  

 

For detailed instruc�ons on comple�ng this form, please read the Core Data Form Instruc�ons or call 512-239-5175. 

SECTION I: General Information 
 

1. Reason for Submission (If other is checked please describe in space provided.) 

 New Permit, Registra�on or Authoriza�on (Core Data Form should be submi�ed with the program applica�on.) 

 Renewal (Core Data Form should be submi�ed 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 En�ty Reference Number (if issued) 

  CN         RN       

SECTION II: Customer Information 
 

4. General Customer Informa�on                                      5. Effec�ve Date for Customer Informa�on Updates (mm/dd/yyyy)        

 New Customer                                             Update to Customer Informa�on                      Change in Regulated En�ty Ownership 

Change in Legal Name (Verifiable with the Texas Secretary of State or Texas Comptroller of Public Accounts)                            

The Customer Name submi�ed here may be updated automa�cally based on what is current and ac�ve 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:   

Pedcor Investments, A Limited Liability Company       

7. TX SOS/CPA Filing Number 

      

8. TX State Tax ID (11 digits) 

      

9. Federal Tax ID  

(9 digits) 

      

10. DUNS Number (if 

applicable) 

      

11. Type of Customer:    Corpora�on   Individual     Partnership:  General  Limited 

Government:  City  County  Federal  Local   State  Other          Sole Proprietorship  Other: Limited Liability Company 

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 En�ty listed on this form. Please check one of the following 

Owner                                 Operator                              Owner & Operator 

Occupa�onal Licensee        Responsible Party                VCP/BSA Applicant                       
 Other:                                                                                                       

15. Mailing  

Address:  

770 3rd Avenue, S.W. 

      

City  Carmel State  IN ZIP  46032 ZIP + 4  2036 

16. Country Mailing Informa�on (if outside USA) 17. E-Mail Address (if applicable) 

            

 TCEQ Use Only 



TCEQ-10400 (11/22) Page 2 of 3 

18. Telephone Number 19. Extension or Code 20. Fax Number (if applicable) 

(  318  ) 695-3018            (  318  )  587-0340   

SECTION III: Regulated Entity Information 

21. General Regulated En�ty Informa�on (If ‘New Regulated En�ty” is selected, a new permit applica�on is also required.)                              

 New Regulated En�ty       Update to Regulated En�ty Name       Update to Regulated En�ty Informa�on         

The Regulated En�ty Name submi�ed may be updated, in order to meet TCEQ Core Data Standards (removal of organiza�onal endings such 

as Inc, LP, or LLC). 

22. Regulated En�ty Name (Enter name of the site where the regulated ac�on is taking place.)  

Stones Crossing Apartments 

23. Street Address of 

the Regulated En�ty:            

(No PO Boxes) 

23219 U.S. HWY 281 N 

      

City  San Antonio State  TX ZIP  78258 ZIP + 4       

24. County Bexar 

If no Street Address is provided, fields 25-28 are required. 

25. Descrip�on to  

Physical Loca�on: 

      

26. Nearest City    State Nearest ZIP Code 

               

La�tude/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. La�tude (N) In Decimal:        28. Longitude (W) In Decimal:        

Degrees Minutes Seconds Degrees Minutes Seconds 

                                    

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) 

1623 1522 237110 236116 

33. What is the Primary Business of this en�ty?    (Do not repeat the SIC or NAICS descrip�on.) 

Apartment Development 

34. Mailing  

Address:  

770 3rd Avenue, S.W. 

      

City  Carmel State  IN ZIP  46032 ZIP + 4       

35. E-Mail Address:  clintner@pedcor.net 

36. Telephone Number 37. Extension or Code 38. Fax Number (if applicable) 

( 317 ) 695-3018          ( 317 ) 587-0340   
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