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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 

http://texreg.sos.state.tx.us/public/readtac$ext.ViewTAC?tac_view=4&ti=30&pt=1&ch=213
http://www.tceq.texas.gov/field/eapp/apps.html
http://www.tceq.texas.gov/goto/eapp-plan


 

TCEQ-20705 (Rev. 02-17-17)                                                                                                                                              2 of 4 
 

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: Capitol Aggregates 
Solms Operation 2. Regulated Entity No.: RN105203939 

3. Customer Name: Capitol Aggregates Inc. 4. Customer No.: CN 604033142 

5. Project Type: 
(Please circle/check one) New Modification Extension Exception  

6. Plan Type: 
(Please circle/check one) WPAP CZP SCS UST AST EXP EXT Technical 

Clarification 
Optional Enhanced 
Measures 

7. Land Use: 
(Please circle/check one) Residential Non-residential 8. Site (acres):  WPAP Mod for ~123 

Acres 

9. Application Fee: $10,000 10. Permanent 
BMP(s): 

Vegetated filter strips for this WPAP modification 
(previously approved BMPs outside the area 
associated with this WPAP modification will not be 
modified and include: natural vegetated buffer areas 
and the quarry pit) 
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11. SCS (Linear Ft.): N/A 12. AST/UST (No. Tanks): 1 (approved 30 November 2017) 

13. County: Comal 14. Watershed: Dry Comal Creek 

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.) __ _X_ __ __ __ 

Region (1 req.) __ _X_ __ __ __ 
County(ies) __ _X_ __ __ __ 

Groundwater 
Conservation 

District(s) 
 

__ Edwards Aquifer 
Authority 

__Trinity-Glen Rose 

_X_Edwards Aquifer Authority 
_X_ Comal Trinity __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  
_X_New Braunfels 
_X_Schertz 

NA 

__San 
Antonio 
ETJ 
(SAWS) 

NA 

http://www.tceq.texas.gov/assets/public/compliance/field_ops/eapp/EAPP%20GWCD%20map.pdf
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7. Customer (Applicant): 

Contact Person: Paul Detterline 
Entity: Capitol Aggregates, Inc. 
Mailing Address: 11551 Nacogdoches Road
City, State: San Antonio, Texas Zip: 78217
Telephone: 210-871-7214 FAX: N/A
Email Address: Paul.Detterline@CapitolAggregates.com 

8. Agent/Representative (If any): 

Contact Person: Brandon Klenzendorf 
Entity: Geosyntec Consultants 
Mailing Address: 8217 Shoal Creek Boulevard, Suite 200
City, State: Austin, Texas Zip:  78757
Telephone: 512-354-3281 FAX: N/A
Email Address: bklenzendorf@geosyntec.com 

9. Project Location: 

 The project site is located inside the city limits of      . 
 The project site is located outside the city limits but inside the ETJ (extra-territorial 
jurisdiction) of City of New Branufels ETJ (generally north of the Union-Pacific railroad) 
and the City of Schertz ETJ (generally south of the Union-Pacific railroad). 

 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.  

The project site is located at 1026 Solms Quarry Road in Comal County, Texas 
(Attachment A). The project site entrance is on the north side of FM 482 
approximately 1,200 feet to the west of the intersection of Marigold Way and FM 
482. The southern boundary of the site is located adjacent to FM 482.  The northern 
boundary of the site is an existing ranch road approximately 850 feet to the south of 
Word Ranch Road. The eastern boundary of the site is an existing pipeline easement. 
The western boundary of the site is the existing Dean Word quarry site. 

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

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

 Survey staking will be completed by this date: N/A. The site is an active quarry and 
limited survey staking is existing due to ongoing operations. Site personnel will be 
available to allow TCEQ regional staff to locate the boundaries and alignment of the 
regulated activities; the geologic or manmade features noted in the Geologic 
Assessment were previously inspected by TCEQ during the original WPAP application 
and previous WPAP modification. 

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

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

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

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

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

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

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

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

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

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

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

 A request for an extension to a previously approved plan. 

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

 TCEQ cashier 
 Austin Regional Office (for projects in Hays, Travis, and Williamson Counties) 
 San Antonio Regional Office (for projects in Bexar, Comal, Kinney, Medina, and 
Uvalde Counties) 

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

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

See attached Road Map with directions to the Solms Operation Site which includes the limits of 
the area associated with the proposed WPAP modification request and site boundaries clearly 
shown. 

 

Attachment B – USGS/Edwards Recharge Zone Map 

See attached USGS/Edwards Recharge Zone Map with the official 7 ½ minute USGS 
Quadrangle Map (scale: 1” = 2000’) of the Edwards Recharge Zone.  The map clearly shows the 
Solms Operation Site and the area associated with the proposed WPAP modification boundaries, 
USGS Quadrangle names, boundaries of the Edwards Aquifer Recharge Zone and Transition 
Zone, and drainage path from the project site to the boundary of the Recharge Zone. 
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Attachment C – Project Description 

Capitol Aggregates, Inc. (Capitol Aggregates) proposes to modify approved activities and 
features proposed within the project limits of the Capitol Aggregates Solms Operation at 1026 
Solms Quarry Road, New Braunfels, Texas.  The overall Solms Operation Site includes areas in 
both the Edwards Aquifer Recharge Zone and Transition Zone and has an approved Water 
Pollution Abatement Plan (WPAP) submitted by Westward Environmental, Inc. on behalf of 
Holcim (US) Inc. on 6 April 2007.  The WPAP was approved on 12 July 2007 (Edwards Aquifer 
Protection Program ID No. 2643.00).  According to the original WPAP application, the entire 
Capitol Aggregates Solms Operation Site consists of 1,015 acres with 853 acres on the Edwards 
Aquifer Recharge Zone and 162 acres on the Transition Zone.  Permanent pollution abatement 
measures consisted of earthen berms, rock berms, and natural vegetated buffer areas during the 
site preparation and excavation/processing phase. 

A WPAP modification was approved on 6 May 2015 and included a wet basin (referred to as a 
“stormwater detention pond” in the WPAP modification application) as a permanent Best 
Management Practice (BMP) to provide treatment for the previously proposed hot mix plant, 
stockpile and equipment storage area, and concrete batch plant area as well as “overtreatment for 
the (stream) crossings and paved areas of the entrance road”.  An Aboveground Storage Tank 
(AST) Plan was approved on 30 November 2017 and includes one 10,000-gallon diesel fuel tank 
located next to the scale house. 

This WPAP modification request consists of removing the previously approved 62-acre hot mix 
plant, stockpile and equipment storage area, 4-acre concrete batch plant area, and associated 5-
acre wet basin in the northern portion of the site over the Edwards Aquifer Recharge Zone as 
well as the haul road from the south portion to the north portion of the site and Stream Crossing 
2 along the haul road.  Construction of these features has not commenced.  A designated area for 
hot mix asphalt plant activities is reserved for leasing by others in a 12.1-acre tract in the 
southern portion of the site immediately to the east of the scale house and over the Edwards 
Aquifer Transition Zone.  The approved northern stockpile and equipment storage area will no 
longer be required since the existing quarry pit was previously approved as a plant and stockpile 
area which includes equipment storage.  The approved concrete batch plant area will also no 
longer be required.  The wet basin was approved to provide “overtreatment for the (stream) 
crossings and paved areas of the entrance road”.  Because of the removal of the proposed hot mix 
plant, stockpile and equipment storage area, and concrete batch plant areas, the wet basin will no 
longer be required.  The stream crossings and paved areas of the entrance road on the southern 
portion of the site will instead be treated with proposed vegetated filter strip permanent BMPs as 
part of this WPAP modification.  Construction has not commenced on the previously approved 
stream crossings.  The WPAP modification request also includes construction of a proposed lab 
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building and septic tank near the scale house on the southern portion of the site over the Edwards 
Aquifer Transition Zone. 

Survey staking will not be completed because the site is an active quarry and limited survey 
staking is currently existing due to ongoing quarry operations.  Site personnel will be available 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 near the boundaries of the 
area associated with the WPAP modification request. 

In summary, Capitol Aggregates proposes to modify the existing WPAP at the Capitol 
Aggregates Solms Operation in order to: 

1) Remove the Hot Mix Plant Area: Remove the approved 62-acre hot mix plant area in 
the northern portion of the Site over the Edwards Aquifer Recharge Zone; a designated 
area for hot mix asphalt plant activities is reserved for leasing by others in a 12.1-acre 
tract in the southern portion of the site over the Edwards Aquifer Transition Zone. 

2) Remove the Stockpile and Equipment Storage Area: The approved northern stockpile 
and equipment storage area will no longer be required since the existing quarry pit was 
previously approved as a plant and stockpile area which includes equipment storage. 

3) Remove the Concrete Batch Plant Area: Remove the approved 4-acre concrete batch 
plant area from the Site; a concrete batch plant is no longer proposed. 

4) Remove the Wet Basin: Due to the removal of impervious cover associated with the hot 
mix plant, stockpile area, equipment storage area, and concrete batch plant area from the 
Edwards Aquifer Recharge Zone, the 5-acre wet basin is no longer required or proposed; 
runoff from other on-site impervious cover will be treated with proposed vegetated filter 
strips or be retained in the quarry pit as permanent BMPs. 

5) Remove the Haul Road, Adjacent Vegetated Buffers, and Stream Crossing 2: Due to 
the removal of the proposed hot mix plant, stockpile and equipment storage area, and 
concrete batch plant areas in the northern portion of the property, the 20.9 acres of 
approved haul road and associated vegetated buffers along the western site perimeter will 
no longer be required.  The removal of the haul road will also eliminate the need for 
Stream Crossing 2 (concrete crossing with four 18-inch culverts) in the approved WPAP. 

6) Addition of Permanent Engineered Vegetated Filter Strips: Due to the removal of the 
wet basin, proposed gravel impervious cover associated with Stream Crossings 1 and 3 
will require water quality treatment.  The addition of permanent engineered vegetated 
filter strips adjacent to Stream Crossings 1 and 3 will serve as treatment for this limited 
amount of impervious cover located outside the quarry pit.  Furthermore, permanent 
engineered vegetated filter strips are proposed west of the construction entrance and 
south of the infrastructure at the entrance to the quarry. 
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7) Addition of Lab Building: The proposed lab building will be constructed near the scale 
house and over the Edwards Aquifer Transition Zone.  This building will be less than 
1,000 square feet in impervious cover. 

8) Addition of Septic Tank: The proposed septic tank will be constructed near the scale 
house and over the Edwards Aquifer Transition Zone.  The Transition Zone drains away 
from the Recharge Zone.  A Suitability Letter from the Office of Comal County Engineer 
is provided in this WPAP modification request. 

Area of the Site 

According to the approved WPAP, the total area of the Capitol Aggregates Solms Operation Site 
is 1,015 acres.  This WPAP modification only applies to the area associated with regulated 
activities proposed to be modified.  The total area of the WPAP modification is 123 acres as 
shown on the Site Plans. 

Off-Site Areas 

Off-site areas adjacent to the Site consist primarily of ranchland or quarry sites operated by 
others.  Off-site areas are not required for any quarry operations associated with this project. 

Impervious Cover 

The approved WPAP lists the total impervious cover as 169 acres of which approximately 96 
acres is located over the Edwards Aquifer Recharge Zone and the remaining 73 acres is located 
over the Edwards Aquifer Transition Zone.  The total site impervious cover was approved at 
16.7%, which consists of 11.3% impervious cover over the Recharge Zone and 45.1% 
impervious cover over the Transition Zone. 

A reduction in impervious cover over the Edwards Aquifer Recharge Zone of 86.9 acres is 
proposed as a result of this WPAP modification (i.e., removal of the 62-acre hot mix plant, 
stockpile and equipment storage area, removal of the 4-acre concrete batch plant area, and 
removal of the haul road which is approximately 20.9 acres).  The proposed impervious cover 
over the Edwards Aquifer Recharge Zone is 9.1 acres (1.1%).  The proposed impervious cover 
over the Edwards Aquifer Transition Zone will increase slightly due to the addition of the lab 
building to 73.1 acres (45.1%).  Therefore, the total impervious cover for the site is proposed to 
be reduced to 82.2 acres (8.1%). 

Permanent BMPs 

Permanent Best Management Practices (BMPs) approved for this facility under EAPP ID No. 
2643.00 included earthen berms, rock berms, vegetated buffers, engineered vegetated filter 
strips, and the quarry pit.  Quarrying was approved to within 25 feet of the groundwater table 
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(685 feet mean sea level (MSL) in the southern portion of the Site and 705 feet MSL in the 
northern portion of the Site).  These BMPs, as well as temporary BMPs, will continue to be used 
by Capitol Aggregates, along with base material and paved pads for fueling and maintenance, 
and a wheel wash.  The previously approved wet basin will no longer be required as a permanent 
BMP due to the removal of impervious cover and the addition of permanent vegetated filter 
strips to treat runoff from the Stream Crossings 1 and 3 and the entrance road into the quarry pit. 

Proposed Site Use 

The proposed project associated with this WPAP modification request will not modify the site 
use as a limestone and gravel quarry. 

Site History and Previous Development 

The Solms Operation Site was approved for operation as a quarry following approval of the 
original WPAP on 12 July 2007.  Multiple Requests for the Extension of Time to Commence 
Regulated Activities Authorized by a WPAP were submitted, including requests approved on the 
following dates: 10 August 2009, 12 January 2010, 23 August 2010, 7 March 2011, 24 August 
2011, 30 January 2012, 30 July 2012, 15 February 2013, 25 July 2013, 7 February 2014, and 30 
July 2014.  A WPAP modification was submitted and subsequently approved on 6 May 2015.  
An AST Plan was submitted and subsequently approved on 30 November 2017. 

A Geologic Assessment was conducted in 2007 as part of the approved WPAP and updated in 
2015 as part of the approved WPAP modification.  Nineteen (19) of the 113 mapped features 
were classified as sensitive.  Sensitive features will be protected by the use of silt fences, rock 
berms, and earthen berms, and flow to naturally occurring sensitive features will be maintained 
to the maximum extent possible.  Because the approved land use calls for the removal, by 
excavation, of the sensitive features within the quarry limits, no permanent sealing of features 
was requested.  However, in order to protect water quality during operation of the quarry, 
sensitive features that lie within the approved quarry area will be temporarily sealed prior to their 
excavation. 

The site was primarily undeveloped until 2009 when Comal County started construction of the 
Dry Comal Creek Flood Retarding Structure.  The flood retarding structure was completed in 
2013 and is located in an easement within the limits of the approved WPAP.  The remainder of 
the site remained undeveloped until late 2014 when construction commenced in preparation for 
quarry activities including construction of the scale house.  Quarry operations began in 2015. 

Activities authorized in the previously approved WPAP such as clearing of the initial 
(temporary) plant area, initial quarry area and roads, as well as construction of BMPs (i.e., 
temporary earthen berms, silt fences, mulching, and construction entrance/exits) are either 
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completed or ongoing at this time.  A number of ranch roads are existing and will continue to be 
used for access within the site for quarry and ongoing ranching operations.  Aside from the 
modifications proposed above, Capitol Aggregates intends to continue quarry operations and 
BMPs on-site as described in the currently approved WPAP.  Material stockpiles will be stored 
both on the Edwards Aquifer Recharge Zone and on the Edwards Aquifer Transition Zone. 

Areas to be Demolished 

No areas are proposed to be demolished for this project. 
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Geologic Assessment Form (TCEQ-0585) Supplemental Information 

Based on discussions with TCEQ staff, form TCEQ-0585, Geologic Assessment, is not required 
for this WPAP modification request because the original Geologic Assessment approved with the 
original WPAP provides the necessary information.  The original submittal for the Geologic 
Assessment form TCEQ-0585 (signed by Thomas O. Mathews II, P.G., for Westward 
Environmental, Inc. on 3 April 2007) is provided for reference.  In addition, the Geologic 
Assessment was modified with the 2015 WPAP modification approved on 6 May 2015.  The 
updated Geologic Assessment Table was signed by Thomas O. Mathews II, P.G., on 4 February 
2015 and is provided for reference.  Modifications to the Geologic Assessment form beyond the 
original Geologic Assessment and updated Geologic Assessment are not proposed as part of this 
WPAP modification request. 

Multiple geologic features were identified near the areas associated with this WPAP 
modification request.  However, this WPAP modification request does not propose to modify the 
approved protection methods and/or removal of geologic features.  In accordance with the 
previously approved WPAP modification, sensitive features will be protected by the use of silt 
fences, rock berms, and earthen berms and flow to naturally occurring sensitive features will be 
maintained to the maximum extent possible.  Because the approved land use calls for the 
removal, by excavation, of the sensitive features within the quarry limits, no permanent sealing 
of features is requested herein.  However, in order to protect water quality during quarrying 
activities, sensitive features that lie within the approved quarry area will be temporarily sealed 
prior to their excavation as described in the previously approved WPAP modification. 

 

Attachment A – Geologic Assessment Table 

The Geologic Assessment Table from the original approved WPAP and the approved 2015 
WPAP modification will not be modified as a result of this WPAP modification request.  The 
original Geologic Assessment Table and updated Geologic Assessment Table from the 2015 
WPAP modification are provided for reference.   

 

Attachment B – Stratigraphic Column 

The original Geologic Assessment approved with the WPAP provides information on the 
stratigraphic column.  Modified information is not required for this WPAP modification request. 
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Attachment C – Site Geology 

The original Geologic Assessment approved with the WPAP provides information on the site 
geology.  Modified information is not required for this WPAP modification request. 

 

Attachment D – Site Geologic Map(s) 

The original Geologic Assessment approved with the WPAP provides the Site Geologic Maps.  
Modified information is not required for this WPAP modification request. 
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3. A modification of a previously approved plan is requested for (check all that apply): 
 Physical or operational modification of any water pollution abatement structure(s) 
including but not limited to ponds, dams, berms, sewage treatment plants, and 
diversionary structures; 

 Change in the nature or character of the regulated activity from that which was 
originally approved or a change which would significantly impact the ability of the 
plan to prevent pollution of the Edwards Aquifer; 

 Development of land previously identified as undeveloped in the original water 
pollution abatement plan; 

 Physical modification of the approved organized sewage collection system; 
 Physical modification of the approved underground storage tank system; 
 Physical modification of the approved aboveground storage tank system. 

4.  Summary of Proposed Modifications (select plan type being modified).  If the approved 
plan has been modified more than once, copy the appropriate table below, as 
necessary, and complete the information for each additional modification. 

 
WPAP Modification 
Summary 

Approved Project 
 

Proposed Modification 

Acres 
Type of Development 
Number of Residential 
Lots 
Impervious Cover (acres) 
Impervious Cover (% 
Permanent BMPs 
Other 

1,015 
Industrial (Quarry) 
N/A 
 
169 
16.7% 
Quarry pit, wet basin 
N/A 

1,015 
Industrial (Quarry) 
N/A 
 
82.2 
8.1% 
Quarry pit, VFS 
N/A 

 
SCS Modification  
Summary 

Approved Project 
 

Proposed Modification 

Linear Feet 
Pipe Diameter 
Other 

N/A 
N/A 
N/A 

N/A 
N/A 
N/A 

 
 
 
 
 



3 of 3 
TCEQ-0590 (Rev. 02-11-15) 
 

AST Modification  
Summary 

Approved Project 
 

Proposed Modification 

Number of ASTs 
Volume of ASTs 
Other 

1 
10,000 gallons 
N/A 

N/A 
N/A 
N/A 

 
UST Modification  
Summary 

Approved Project 
 

Proposed Modification 

Number of USTs 
Volume of USTs 
Other 

N/A 
N/A 
N/A 

N/A 
N/A 
N/A 

5.  Attachment B:  Narrative of Proposed Modification.  A detailed narrative description of 
the nature of the proposed modification is attached.  It discusses what was approved, 
including any previous modifications, and how this proposed modification will change 
the approved plan. 

6.  Attachment C:  Current Site Plan of the Approved Project.  A current site plan showing 
the existing site development (i.e., current site layout) at the time this application for 
modification is attached.  A site plan detailing the changes proposed in the submitted 
modification is required elsewhere. 

 The approved construction has not commenced.  The original approval letter and 
any subsequent modification approval letters are included as Attachment A to 
document that the approval has not expired. 

 The approved construction has commenced and has been completed.  Attachment C 
illustrates that the site was constructed as approved. 

 The approved construction has commenced and has been completed.  Attachment C 
illustrates that the site was not constructed as approved. 

 The approved construction has commenced and has not been completed.  
Attachment C illustrates that, thus far, the site was constructed as approved. 

 The approved construction has commenced and has not been completed.   
Attachment C illustrates that, thus far, the site was not constructed as approved. 

7.  The acreage of the approved plan has increased.  A Geologic Assessment has been 
provided for the new acreage. 

 Acreage has not been added to or removed from the approved plan. 

8.  Submit one (1) original and one (1) copy of the application, plus additional copies as 
needed for each affected incorporated city, groundwater conservation district, and 
county in which the project will be located.  The TCEQ will distribute the additional 
copies to these jurisdictions.  The copies must be submitted to the appropriate regional 
office. 
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Attachment A – Original Approval Letter and Approved Modification Letters 

A copy of the original WPAP approval letter dated 12 July 2007 is attached.  In addition, a copy 
of the previous WPAP modification approval letter dated 6 May 2015 is attached.  Furthermore, 
an AST Plan was approved on 30 November 2017; the AST Plan approval letter is not required 
as part of this WPAP modification request. 

 

Attachment B – Narrative of Proposed Modification 

Capitol Aggregates, Inc. proposes to modify approved activities and features proposed within the 
project limits of the Capitol Aggregates Solms Operation at 1026 Solms Quarry Road, New 
Braunfels, Texas.  The overall Solms Operation Site includes areas in both the Edwards Aquifer 
Recharge Zone and Transition Zone and has an approved WPAP submitted by Westward 
Environmental, Inc. on behalf of Holcim (US) Inc. on 6 April 2007.  The WPAP was approved 
on 12 July 2007 (Edwards Aquifer Protection Program ID No. 2643.00).  According to the 
original WPAP application, the entire Capitol Aggregates Solms Operation Site consists of 1,015 
acres with 853 acres on the Edwards Aquifer Recharge Zone and 162 acres on the Transition 
Zone.  Permanent pollution abatement measures consisted of earthen berms, rock berms, and 
natural vegetated buffer areas during the site preparation and excavation/processing phase. 

A WPAP modification was approved on 6 May 2015 and included a wet basin (referred to as a 
“stormwater detention pond” in the WPAP modification application) as a permanent BMP to 
provide treatment for the previously proposed hot mix plant, stockpile and equipment storage 
area, and concrete batch plant area as well as “overtreatment for the (stream) crossings and paved 
areas of the entrance road”.  An AST Plan was approved on 30 November 2017 and includes one 
10,000-gallon diesel fuel tank located next to the scale house. 

This WPAP modification request consists of removing the previously approved 62-acre hot mix 
plant, stockpile and equipment storage area, 4-acre concrete batch plant area, and associated 5-
acre wet basin in the northern portion of the site over the Edwards Aquifer Recharge Zone as 
well as the haul road from the south portion to the north portion of the site and Stream Crossing 
2 along the haul road.  Construction of these features has not commenced.  A designated area for 
hot mix asphalt plant activities is reserved for leasing by others in a 12.1-acre tract in the 
southern portion of the site immediately to the east of the scale house and over the Edwards 
Aquifer Transition Zone.  The approved northern stockpile and equipment storage area will no 
longer be required since the existing quarry pit was previously approved as a plant and stockpile 
area which includes equipment storage.  The approved concrete batch plant area will also no 
longer be required.  The wet basin was approved to provide “overtreatment for the (stream) 
crossings and paved areas of the entrance road”.  Because of the removal of the proposed hot mix 
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plant, stockpile and equipment storage area, and concrete batch plant areas, the wet basin will no 
longer be required.  The stream crossings and paved areas of the entrance road on the southern 
portion of the site will instead be treated with proposed vegetated filter strip permanent BMPs as 
part of this WPAP modification.  Construction has not commenced on the previously proposed 
stream crossings.  The WPAP modification request also includes construction of a proposed lab 
building and septic tank near the scale house on the southern portion of the site over the Edwards 
Aquifer Transition Zone. 

Survey staking will not be completed because the site is an active quarry and limited survey 
staking is currently existing due to ongoing quarry operations.  Site personnel will be available 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 near the boundaries of the 
area associated with the WPAP modification request. 

In summary, Capitol Aggregates proposes to modify the existing WPAP at the Capitol 
Aggregates Solms Operation in order to: 

1) Remove the Hot Mix Plant Area: Remove the approved 62-acre hot mix plant area in 
the northern portion of the Site over the Edwards Aquifer Recharge Zone; a designated 
area for hot mix asphalt plant activities is reserved for leasing by others in a 12.1-acre 
tract in the southern portion of the site over the Edwards Aquifer Transition Zone. 

2) Remove the Stockpile and Equipment Storage Area: The approved northern stockpile 
and equipment storage area will no longer be required since the existing quarry pit was 
previously approved as a plant and stockpile area which includes equipment storage. 

3) Remove the Concrete Batch Plant Area: Remove the approved 4-acre concrete batch 
plant area from the Site; a concrete batch plant is no longer proposed. 

4) Remove the Wet Basin: Due to the removal of impervious cover associated with the hot 
mix plant, stockpile area, equipment storage area, and concrete batch plant area from the 
Edwards Aquifer Recharge Zone, the 5-acre wet basin is no longer required or proposed; 
runoff from other on-site impervious cover will be treated with proposed vegetated filter 
strips or be retained in the quarry pit as permanent BMPs. 

5) Remove the Haul Road, Adjacent Vegetated Buffers, and Stream Crossing 2: Due to 
the removal of the proposed hot mix plant, stockpile and equipment storage area, and 
concrete batch plant areas in the northern portion of the property, the 20.9 acres of 
approved haul road and associated vegetated buffers along the western site perimeter will 
no longer be required.  The removal of the haul road will also eliminate the need for 
Stream Crossing 2 (concrete crossing with four 18-inch culverts) in the approved WPAP. 

6) Addition of Permanent Engineered Vegetated Filter Strips: Due to the removal of the 
wet basin, proposed gravel impervious cover associated with Stream Crossings 1 and 3 
will require water quality treatment.  The addition of permanent engineered vegetated 
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filter strips adjacent to Stream Crossings 1 and 3 will serve as treatment for this limited 
amount of impervious cover located outside the quarry pit.  Furthermore, permanent 
engineered vegetated filter strips are proposed west of the construction entrance and 
south of the infrastructure at the entrance road to the quarry. 

7) Addition of Lab Building: The proposed lab building will be constructed near the scale 
house and over the Edwards Aquifer Transition Zone.  This building will be less than 
1,000 square feet in impervious cover. 

8) Addition of Septic Tank: The proposed septic tank will be constructed near the scale 
house and over the Edwards Aquifer Transition Zone.  The Transition Zone drains away 
from the Recharge Zone.  A Suitability Letter from the Office of Comal County Engineer 
is provided in this WPAP modification request. 

 

Attachment C – Current Site Plan of the Approved Project 

The previously approved “Proposed Conditions Plan” prepared by Westward Environmental and 
submitted with the approved previous WPAP modification is attached.  Quarrying activities have 
commenced in accordance with the previous WPAP modification Site Plan and are currently 
ongoing. 

Clearing has been completed in the initial plant area, and earthen berms have been constructed 
around the initial plant and stockpile areas.  Quarrying operations have begun in the initial quarry 
pit area.  The initial rock crushing plant has been installed, and crushing and screening 
operations are producing material for use on-site and shipment off-site.  The recycle water ponds 
adjacent to the scale house have been constructed to wash aggregate produced at the wet plant.  
The approved AST has been installed and is being operated to fuel on-site equipment. 
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Table 1 - Impervious Cover Table 

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

Structures/Rooftops 13,939 ÷ 43,560 = 0.32 

Parking       ÷ 43,560 =       

Other paved 
surfaces 3,566,693 ÷ 43,560 = 81.88 

Total Impervious 
Cover 3,580,632 ÷ 43,560 = 82.2 

Total Impervious Cover 82.2 ÷ Total Acreage 1,015 X 100 = 8.1% Impervious Cover 

5.  Attachment A - Factors Affecting Surface Water Quality.  A detailed description of all 
factors that could affect surface water and groundwater quality that addresses ultimate 
land use is attached. 

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

For Road Projects Only 
Complete questions 7 - 12 if this application is exclusively for a road project. 

7. Type of project: 

TXDOT road project. 
County road or roads built to county specifications. 
City thoroughfare or roads to be dedicated to a municipality. 
Street or road providing access to private driveways. 

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

Concrete 
Asphaltic concrete pavement 
Other:       

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

Width of R.O.W.:       feet. 
L x W =        Ft² ÷ 43,560 Ft²/Acre =       acres. 

10. Length of pavement area:       feet. 

Width of pavement area:       feet. 
L x W =       Ft² ÷ 43,560 Ft²/Acre =       acres. 
Pavement area       acres ÷ R.O.W. area       acres x 100 =      % impervious cover. 

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

 A rest stop will not be included in this project. 
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12.  Maintenance and repair of existing roadways that do not require approval from the 
TCEQ Executive Director. Modifications to existing roadways such as widening 
roads/adding shoulders totaling more than one-half (1/2) the width of one (1) existing 
lane require prior approval from the TCEQ. 

Stormwater to be generated by the Proposed Project 
13.  Attachment B - Volume and Character of Stormwater.  A detailed description of the 

volume (quantity) and character (quality) of the stormwater runoff which is expected to 
occur from the proposed project is attached.  The estimates of stormwater runoff 
quality and quantity are based on the area and type of impervious cover.  Include the 
runoff coefficient of the site for both pre-construction and post-construction conditions. 

Wastewater to be generated by the Proposed Project 
14. The character and volume of wastewater is shown below: 

100% Domestic  
0% Industrial  
0% Commingled  

50Gallons/day 
0Gallons/day 
0Gallons/day 

TOTAL gallons/day 50 (to be disposed off-site or via proposed septic tank) 

15. Wastewater will be disposed of by:  

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

 Attachment C - Suitability Letter from Authorized Agent. An on-site sewage facility 
will be used to treat and dispose of the wastewater from this site.  The appropriate 
licensing authority's (authorized agent) written approval is attached.  It states that 
the land is suitable for the use of private sewage facilities and will meet or exceed 
the requirements for on-site sewage facilities as specified under 30 TAC Chapter 285 
relating to On-site Sewage Facilities. 

 Each lot in this project/development is at least one (1) acre (43,560 square feet) in 
size.  The system will be designed by a licensed professional engineer or registered 
sanitarian and installed by a licensed installer in compliance with 30 TAC Chapter 
285. 

 Sewage Collection System (Sewer Lines): 

 Private service laterals from the wastewater generating facilities will be connected 
to an existing SCS. 

 Private service laterals from the wastewater generating facilities will be connected 
to a proposed SCS. 

 The SCS was previously submitted on     . 
 The SCS was submitted with this application. 
 The SCS will be submitted at a later date. The owner is aware that the SCS may not 
be installed prior to Executive Director approval. 
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 The sewage collection system will convey the wastewater to the       (name) 
Treatment Plant.  The treatment facility is:  

 Existing. 
 Proposed. 

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

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

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

Site Plan Scale: 1" = 400' at half size, 11"x17''. 

18. 100-year floodplain boundaries: 

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

 No part of the project site is located within the 100-year floodplain. 
The 100-year floodplain boundaries are based on the following specific (including date of 
material) sources(s): Federal Emergency Management Agency (FEMA) Flood Insurance Rate 
Map (FIRM) for Comal County, Texas and Incorporated Areas, map number 48091C0440F 
effective 2 September 2009 and Letter of Map Revision (LOMR) 13-06-2849P effective 5 
May 2014. 

19.  The layout of the development is shown with existing and finished contours at 
appropriate, but not greater than ten-foot contour intervals.  Lots, recreation centers, 
buildings, roads, open space, etc. are shown on the plan. 

 The layout of the development is shown with existing contours at appropriate, but not 
greater than ten-foot intervals.  Finished topographic contours will not differ from the 
existing topographic configuration and are not shown. Lots, recreation centers, 
buildings, roads, open space, etc. are shown on the site plan.   

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

 There are 10 (three of which have been plugged as indicated on the Geologic 
Assessment Table) (#) wells present on the project site and the locations are shown and 
labeled. (Check all of the following that apply) 

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

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

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

 All sensitive geologic or manmade features identified in the Geologic Assessment are 
shown and labeled. 
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 No sensitive geologic or manmade features were identified in the Geologic 
Assessment. 

 Attachment D - Exception to the Required Geologic Assessment.  A request and 
justification for an exception to a portion of the Geologic Assessment is attached. 

22.  The drainage patterns and approximate slopes anticipated after major grading activities.  

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

24.  Locations of major structural and nonstructural controls.   These are the temporary and 
permanent best management practices. 

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

26.  Surface waters (including wetlands). 

 N/A 

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

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

28.  Legal boundaries of the site are shown. 

Administrative Information 
29.  Submit one (1) original and one (1) copy of the application, plus additional copies as 

needed for each affected incorporated city, groundwater conservation district, and 
county in which the project will be located.  The TCEQ will distribute the additional 
copies to these jurisdictions.  The copies must be submitted to the appropriate regional 
office. 

30.  Any modification of this WPAP will require Executive Director approval, prior to 
construction, and may require submission of a revised application, with appropriate 
fees. 
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Water Pollution Abatement Plan Form (TCEQ-0584) Supplemental Information 

Based on discussions with TCEQ staff, only information associated with the proposed 
modifications to the original WPAP and previously approved WPAP modification are required on 
form TCEQ-0584.  For clarity, information from the original approved WPAP and/or previously 
approved WPAP modification is also included where no changes/modifications are proposed. 

The Impervious Cover Table in item 4 of form TCEQ-0584 refers to the entire property as opposed 
to only the area associated with this WPAP modification.  86.8 acres of impervious cover are 
proposed to be removed from the site as a result of this WPAP modification.  Item 19 of form 
TCEQ-0584 indicates that finished contours will not differ from the existing topographic 
configuration; this response was selected based on the previously approved WPAP modification 
which indicated the “final contours are unknown at this time; the final floor elevation will depend 
on several variables such as rock quality and operational considerations unforeseeable at this time.  
However, it is anticipated that the final elevation will be 25 feet above the groundwater level 
(approx. 685 ft in the southern pit and 705 ft in the northern pit).”  Modifications to this information 
are not proposed as part of this WPAP modification request. 

 

Attachment A – Factors Affecting Surface Water Quality 

The major factor that could potentially affect surface water and groundwater quality is sediment 
in stormwater runoff due to the clearing of vegetation, stockpiles, and initial rock crushing and 
screening processes.  Another factor that could potentially affect water quality is leaking oils, fuels, 
and lubricants from aboveground storage tanks, the equipment fueling and maintenance area, or 
construction vehicles on the site.  In addition, trash and construction debris are minor factors 
affecting surface water quality. 

In accordance with the previously approved WPAP modification, temporary and permanent BMPs 
(earthen berms, rock berms, natural vegetated buffers, engineered vegetated filter strips, temporary 
silt fencing, and mulch) located downgradient of the disturbed area(s) are approved to treat 
sediment and control the flow of stormwater runoff.  Vehicle maintenance and fueling will be 
performed in the shop/fueling area near the main entrance, located as shown on the previously 
approved “Proposed Conditions Plan”.  Large, slow moving equipment may be fueled or have 
emergency maintenance performed within the pit.  Spill kits will be kept readily available and may 
include drip pans, absorbent pads, base material, etc.  Excavation equipment on-site may be used 
to construct temporary berms in response to spills.  If quarrying requires the maintenance/fueling 
area to be relocated, a similar base pad and berm will be constructed at a location to be determined 
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at that time.  Any spills or leaks will be cleaned up in a timely manner and will be disposed of 
properly.  A trash receptacle will be placed on-site for use by employees and visitors. 

 

Attachment B – Volume and Character of Stormwater 

As described in the previously approved WPAP modification, stormwater from disturbed areas 
may carry an increased level of total suspended solids (TSS); however, temporary and permanent 
BMPs including downgradient earthen berms, rock berms, and silt fencing will intercept and 
retain/treat this stormwater flow.  The rock berms will filter stormwater runoff before it flows from 
the active project areas.  The proposed temporary and permanent 25-foot vegetated buffer on both 
sides of Dry Comal Creek and tributaries will also serve to treat stormwater runoff.  Temporary 
BMPs such as mulch and natural vegetated areas will be used where feasible to control and filter 
runoff from paved areas of the site. 

Due to the use of these temporary BMPs during construction, the character of stormwater runoff 
from the proposed project is expected to be essentially the same as prior to the proposed project.  
As quarrying activities continue, the volume of stormwater runoff will be reduced because the 
quarry pit will ultimately retain the anticipated on-site and upgradient stormwater runoff. 

This WPAP modification request proposes to remove the previously approved wet basin due to 
the removal of upgradient impervious surfaces.  The wet basin was designed to provide 
“overtreatment for the (stream) crossings and paved areas of the entrance road”.  As a result of this 
WPAP modification, Stream Crossing 2 will be removed and Stream Crossings 1 and 3 are 
proposed to be treated with engineered vegetated filter strips.  Furthermore, permanent engineered 
vegetated filter strips are proposed for the entrance road to the quarry. 

The average annual runoff coefficient for all impervious areas is assumed to be 0.9, and the average 
annual runoff coefficient for landscaped or natural areas is assumed to be 0.03 according to TCEQ 
RG-348 Complying with the Edwards Aquifer Rules (TCEQ, 2005).  The average annual runoff 
coefficient for the disturbed quarry is 0.75 according to the previously approved WPAP 
modification.  The composite average annual runoff coefficient for the entire 1,015-acre site prior 
to any development is approximately 0.03.  The post-development average annual runoff 
coefficient is expected to increase slightly due to the additional impervious area of 82.2 acres.  The 
composite post-development average annual runoff coefficient for the entire 1,015-acre site is 
approximately 0.59.  However, since the quarry pit will retain all stormwater runoff, the overall 
volume of stormwater runoff is expected to decrease for post-development conditions.  



 Capitol Aggregates WPAP Modification 
Capitol Aggregates Solms Operation 

TCEQ-0584, Water Pollution Abatement Plan Application 
 
 

 
TXW0834/4.1_f-0584_Attachments_180914.docx  Geosyntec Consultants 
  WPAP Modification Submitted September 2018 
   
  Page 3 of 4 
 

The volume of stormwater runoff from the Site was calculated for a 100-year, 24-hour duration 
rainfall event.  Based on Atlas of Depth-Duration Frequency of Precipitation Annual Maxima for 
Texas (USGS 2004), the rainfall depth for a 100-year, 24-hour event at the site is approximately 
10.1 in.  A design event runoff coefficient was selected using Hydraulic Design Manual (TxDOT, 
2014) for rural watersheds.  A pre-development design event runoff coefficient of 0.54 was 
selected to represent relatively flat land with average slopes less than 10%, low infiltration capacity 
soils having fair vegetative cover, and few or shallow surface depressions.  The calculated volume 
of stormwater runoff for pre-development conditions is 0.54 × 10.1 in. × 1,015 acres = 461.3 ac-
ft.  As previously mentioned, the additional impervious cover provided by the approved buildings 
and support activity areas is expected to increase the runoff coefficient for post-development 
conditions, but the quarry pit will retain all stormwater runoff from the pit area which will 
ultimately include support areas.  Since the ultimate quarry area is 689.4 acres, the remaining area 
subject to stormwater runoff is 325.6 acres.  This area is expected to have a runoff coefficient 
slightly higher than pre-development conditions due to the stream crossings; a runoff coefficient 
of 0.59 was assumed for this analysis.  The calculated volume of stormwater runoff would be 0.59 
× 10.1 in. × 325.6 acres = 161.7 ac-ft, which is less than the volume calculated above for pre-
development conditions.  Therefore, volume of stormwater runoff is expected to decrease for post-
development conditions. 

Due to the use of temporary and permanent BMPs identified in the previously approved WPAP 
modification as well as this WPAP modification request, the character (i.e., quality) of stormwater 
runoff from the project is expected to be essentially the same as prior to the quarrying operations.  
The character of stormwater is assumed to have an average total suspended solids (TSS) 
concentration of 80 mg/L for undeveloped or landscaped areas and 170 mg/L for paved or 
impervious areas.  Permanent BMPs such as natural vegetated buffers, vegetated filter strips, and 
vegetated earthen berms will be utilized to reduce the discharge of pollutants. 

 

Attachment C – Suitability Letter from Authorized Agent 

Temporary restroom facilities are provided for employees and guests and properly maintained, as 
needed, by a licensed waste collector.  In addition, an on-site sewage facility (OSSF) will be used 
at the site for the scale house over the Edwards Aquifer Transition Zone.  An On-Site Sewage 
Facility Suitability Letter from the Office of Comal County Engineer dated 22 March 2018 is 
included as an attachment.  The Suitability Letter states that the land is suitable for the use of 
private sewage facilities as specified under 30 TAC Chapter 285 in the proposed location of the 
OSSF near the scale house. 
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Attachment D – Exception to the Required Geologic Assessment 

All geologic or manmade features identified in the Geologic Assessment are shown and labeled.  
An Exception to the Required Geologic Assessment is not required. 
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EXISTING GROUND ELEVATION (FEET)

PROPERTY BOUNDARY

100-YEAR FLOODPLAIN (NOTE 2)

WELLS (NOTE 3)

GEOLOGIC FEATURE (NOTE 3)

VEGETATED FILTER/STRIP BUFFER

NATURAL BUFFER

GEOLOGIC FEATURE ZONE

EARTHEN BERM

QUARRY LIMITS

FAULT

PIPELINE

SURFACE WATER FLOW DIRECTION

EDWARDS AQUIFER RECHARGE ZONE BOUNDARY

AREA ASSOCIATED WITH WPAP MODIFICATION

LEGEND
730

D
U

P P

NOTES:

1. TOPOGRAPHIC INFORMATION IS BASED ON AERIAL PHOTOGRAPHY COLLECTED BY CAPITOL AGGREGATES
IN 2014 FOR AREAS WITHIN THE PROPERTY BOUNDARY. OFF-SITE TOPOGRAPHIC INFORMATION IS BASED
ON FEMA 2011 5 FT CONTOURS OBTAINED FROM TNRIS.

2. FLOODPLAIN FROM FEDERAL EMERGENCY MANAGEMENT AGENCY (FEMA) FLOOD INSURANCE RATE MAP
(FIRM) FOR COMAL COUNTY, TEXAS AND INCORPORATED AREAS, MAP NO. 48091C0440F, 2 SEPTEMBER 2009
AND LETTER OF MAP REVISION (LOMR) 13-06-2849P EFFECTIVE 5 MAY 2014.

3. ADDITIONAL DETAILS ON GEOLOGIC OR MANMADE FEATURES ARE AVAILABLE IN THE ORIGINAL GEOLOGIC
ASSESSMENT TABLE (DATED 3 APRIL 2007) AND UPDATED GEOLOGIC ASSESSMENT TABLE (DATED 4
FEBRUARY 2015) WHICH ARE INCLUDED IN THE WPAP MODIFICATION APPLICATION.

N

0 400' 800'

SCALE IN FEET
FLOODPLAIN (NOTE 2)

STREAM CROSSING 1 STREAM CROSSING 3 ENTRANCE ROAD

TOTAL AREA INCLUDING BMP, AC (AC) 7.75 5.00 1.52

IMPERVIOUS AREA DRAINING TO BMP, AI  (AC) 2.62 1.63 0.75

REQUIRED TSS LOAD REMOVAL, LM (LB) 2,352 1,463 673

TSS LOAD REMOVED BY BMP, LR (LB) 2,620 1,633 740
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DETAIL
EARTHEN BERM
SCALE: N.T.S.
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DETAIL
ROCK BERM
SCALE: N.T.S.

GRADE TO PREVENT RUNOFF
FROM LEAVING SITE (NOTE 1)

8" MIN

 PUBLIC  ROAD

50'

12' (MIN)

8 OZ/SY WOVEN GEOTEXTILE
FABRIC TO STABILIZE FOUNDATION
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DETAIL
CONSTRUCTION EXIT
SCALE: N.T.S.

AGGREGATE (NOTE 2)

STAPLE OR WIRE
FABRIC TO POST

FILTER FABRIC WITH WIRE
MESH BACKING SUPPORT

STEEL POSTS
SPACED 8' MAX (MIN. EMBEDMENT = 1')
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DETAIL
SILT FENCE
SCALE: N.T.S.

24" MIN

FLOW

SILT FENCE (MIN. HEIGHT
24" ABOVE EXIST. GROUND)

TRENCH

COMPACTED EARTH BACKFILL

FABRIC TOE-IN

STEEL FENCE POST MAX. 8' SPACING,
MIN. EMBEDMENT = 1'

WIRE MESH BACKING SUPPORT 4 X 4 -
W1.4 X W1.4 MINIMUM ALLOWABLE, TYP.

6" MIN

GENERAL CONSTRUCTION NOTES:

1. WRITTEN CONSTRUCTION NOTIFICATION MUST BE GIVEN TO THE APPROPRIATE TCEQ REGIONAL OFFICE NO LATER THAN 48 HOURS PRIOR TO
COMMENCEMENT OF THE REGULATED ACTIVITY.  INFORMATION MUST INCLUDE THE DATE ON WHICH THE REGULATED ACTIVITY WILL COMMENCE, THE
NAME OF THE APPROVED PLAN FOR THE REGULATED ACTIVITY, AND THE NAME OF THE PRIME CONTRACTOR AND THE NAME AND TELEPHONE NUMBER
OF THE CONTACT PERSON.

2. ALL CONTRACTORS CONDUCTING REGULATED ACTIVITIES ASSOCIATED WITH THIS PROJECT MUST BE PROVIDED WITH COMPLETE COPIES OF THE
APPROVED WATER POLLUTION ABATEMENT PLAN AND THE TCEQ LETTER INDICATING THE SPECIFIC CONDITIONS OF ITS APPROVAL.  DURING THE
COURSE OF THESE REGULATED ACTIVITIES, THE CONTRACTORS ARE REQUIRED TO KEEP ON-SITE COPIES OF THE APPROVED PLAN AND APPROVAL
LETTER.

3. IF ANY SENSITIVE FEATURE IS DISCOVERED DURING CONSTRUCTION, ALL REGULATED ACTIVITIES NEAR THE SENSITIVE FEATURE MUST BE SUSPENDED
IMMEDIATELY.  THE APPROPRIATE TCEQ REGIONAL OFFICE MUST BE IMMEDIATELY NOTIFIED OF ANY SENSITIVE FEATURES ENCOUNTERED DURING
CONSTRUCTION.  THE REGULATED ACTIVITIES NEAR THE SENSITIVE FEATURE MAY NOT PROCEED UNTIL THE TCEQ HAS REVIEWED AND APPROVED THE
METHODS PROPOSED TO PROTECT THE SENSITIVE FEATURE AND THE EDWARDS AQUIFER FROM ANY POTENTIALLY ADVERSE IMPACTS TO WATER
QUALITY.

4. NO TEMPORARY ABOVEGROUND HYDROCARBON AND HAZARDOUS SUBSTANCE STORAGE TANK SYSTEM SHALL BE INSTALLED WITHIN 150 FEET OF A
DOMESTIC, INDUSTRIAL, IRRIGATION, OR PUBLIC WATER SUPPLY WELL, OR OTHER SENSITIVE FEATURE.

5. PRIOR TO COMMENCEMENT OF CONSTRUCTION, ALL TEMPORARY EROSION AND SEDIMENTATION (E&S) CONTROL MEASURES MUST BE PROPERLY
SELECTED, INSTALLED, AND MAINTAINED IN ACCORDANCE WITH THE MANUFACTURERS SPECIFICATIONS AND GOOD ENGINEERING PRACTICES.
CONTROLS SPECIFIED IN THE TEMPORARY STORM WATER SECTION OF THE APPROVED EDWARDS AQUIFER PROTECTION PLAN ARE REQUIRED DURING
CONSTRUCTION.  IF INSPECTIONS INDICATE A CONTROL HAS BEEN USED INAPPROPRIATELY, OR INCORRECTLY, THE APPLICANT MUST REPLACE OR
MODIFY THE CONTROL FOR SITE SITUATIONS. THE CONTROLS MUST REMAIN IN PLACE UNTIL DISTURBED AREAS ARE REVEGETATED AND THE AREAS
HAVE BECOME PERMANENTLY STABILIZED.

6. 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).

7. SEDIMENT MUST BE REMOVED FROM SEDIMENT TRAPS OR SEDIMENTATION PONDS NOT LATER THAN WHEN DESIGN CAPACITY HAS BEEN REDUCED BY
50%.  A PERMANENT STAKE MUST BE PROVIDED THAT CAN INDICATE WHEN THE SEDIMENT OCCUPIES 50% OF THE BASIN VOLUME.

8. 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).

9. ALL SPOILS (EXCAVATED MATERIAL) GENERATED FROM THE PROJECT SITE MUST BE STORED ON-SITE WITH PROPER E&S CONTROLS.  FOR STORAGE OR
DISPOSAL OF SPOILS AT ANOTHER SITE ON THE EDWARDS AQUIFER RECHARGE ZONE, THE OWNER OF THE SITE MUST RECEIVE APPROVAL OF A WATER
POLLUTION ABATEMENT PLAN FOR THE PLACEMENT OF FILL MATERIAL OR MASS GRADING PRIOR TO THE PLACEMENT OF SPOILS AT THE OTHER SITE.

10. STABILIZATION MEASURES SHALL BE INITIATED AS SOON AS PRACTICABLE IN PORTIONS OF THE SITE WHERE CONSTRUCTION ACTIVITIES HAVE
TEMPORARILY OR PERMANENTLY CEASED, BUT IN NO CASE MORE THAN 14 DAYS AFTER THE CONSTRUCTION ACTIVITY IN THAT PORTION OF THE SITE
HAS TEMPORARILY OR PERMANENTLY CEASED.  WHERE THE INITIATION OF STABILIZATION MEASURES BY THE 14TH DAY AFTER CONSTRUCTION
ACTIVITY TEMPORARY OR PERMANENTLY CEASE IS PRECLUDED BY WEATHER CONDITIONS, STABILIZATION MEASURES SHALL BE INITIATED AS SOON AS
PRACTICABLE.  WHERE CONSTRUCTION ACTIVITY ON A PORTION OF THE SITE IS TEMPORARILY CEASED, AND EARTH DISTURBING ACTIVITIES WILL BE
RESUMED WITHIN 21 DAYS, TEMPORARY STABILIZATION MEASURES DO NOT HAVE TO BE INITIATED ON THAT PORTION OF SITE.  IN AREAS EXPERIENCING
DROUGHTS WHERE THE INITIATION OF STABILIZATION MEASURES BY THE 14TH DAY AFTER CONSTRUCTION ACTIVITY HAS TEMPORARILY OR
PERMANENTLY CEASED IS PRECLUDED BY SEASONAL ARID CONDITIONS, STABILIZATION MEASURES SHALL BE INITIATED AS SOON AS PRACTICABLE.

11. THE FOLLOWING RECORDS SHALL BE MAINTAINED AND MADE AVAILABLE TO THE TCEQ UPON REQUEST:  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.

12. THE HOLDER OF ANY APPROVED EDWARD AQUIFER PROTECTION PLAN MUST NOTIFY THE APPROPRIATE REGIONAL OFFICE IN WRITING AND OBTAIN
APPROVAL FROM THE EXECUTIVE DIRECTOR PRIOR TO INITIATING ANY OF THE FOLLOWING:

12.A. ANY PHYSICAL OR OPERATIONAL MODIFICATION OF ANY WATER POLLUTION ABATEMENT STRUCTURE(S), INCLUDING BUT NOT LIMITED TO PONDS,
DAMS, BERMS, SEWAGE TREATMENT PLANTS, AND DIVERSIONARY STRUCTURES;

12.B. ANY CHANGE IN THE NATURE OR CHARACTER OF THE REGULATED ACTIVITY FROM THAT WHICH WAS ORIGINALLY APPROVED OR A CHANGE WHICH
WOULD SIGNIFICANTLY IMPACT THE ABILITY OF THE PLAN TO PREVENT POLLUTION OF THE EDWARDS AQUIFER;

12.C. ANY DEVELOPMENT OF LAND PREVIOUSLY IDENTIFIED AS UNDEVELOPED IN THE ORIGINAL WATER POLLUTION ABATEMENT PLAN.

SAN ANTONIO REGIONAL OFFICE
14250 JUDSON ROAD
SAN ANTONIO, TEXAS 78233-4480
PHONE: (210) 490-3096
FAX: (210) 545-4329

ROCK BERM AND HIGH SERVICE ROCK BERM NOTES:

1. WOVEN WIRE SHEATHING SHALL HAVE A MAXIMUM OPENING OF ONE INCH AND A MINIMUM
WIRE DIAMETER OF 20 GAUGE GALVANIZED WIRE, AND BE SECURED WITH SHOAT RINGS.

2. CLEAN OPEN GRADED ROCK WITH DIAMETERS RANGING FROM 3 TO 5 INCHES SHALL BE
USED.

3. THE BERM SHALL BE BURIED IN A TRENCH APPROXIMATELY 3 TO 4 INCHES DEEP TO PREVENT
FAILURE OF THE CONTROL.

4. MAINTENANCE REQUIREMENTS INCLUDE REMOVING SEDIMENT AND OTHER DEBRIS WHEN
BUILDUP REACHES SIX INCHES AND DISPOSE OF THE ACCUMULATED SEDIMENT IN AN
APPROVED MANNER THAT WILL NOT CAUSE ANY ADDITIONAL SEDIMENTATION. REPAIR ANY
LOOSE WIRE SHEATHING. RESHAPE THE BERM AS NEEDED DURING INSPECTION. THE BERM
SHALL BE REPLACED WHEN THE STRUCTURE CEASES TO FUNCTION AS INTENDED DUE TO
SEDIMENT ACCUMULATION AMONG THE ROCKS, WASHOUT, CONSTRUCTION TRAFFIC
DAMAGE, ETC.

EARTHEN BERM NOTES:

1. REMOVE ANY EXISTING VEGETATION AND SCARIFY OR BENCH IN ADJACENT SOILS PRIOR TO PLACING BERM.

2. EARTHEN BERM SHALL BE ADEQUATELY COMPACTED AND STABILIZED WITH NATIVE VEGETATION OR OTHER APPROVED STABILIZATION
METHOD.

3. MAINTENANCE REQUIREMENTS INCLUDE INSPECTION FOR EROSION WHICH SHALL BE BACKFILLED AND COMPACTED AS SOON AS
POSSIBLE WHEN EROSION IS OBSERVED. IF THE VEGETATED COVER IS LESS THAN 80%, THE BERM SHALL BE STABILIZED OR RESEEDED.

4. INSTALL SILT FENCE ON DOWN GRADIENT SIDE OF EARTHEN BERM UNTIL THE EARTHEN BERM IS STABILIZED, AS NEEDED.

CONSTRUCTION ENTRANCE NOTES:

1. REMOVE VEGETATION AND OTHER OBJECTIONABLE MATERIAL FROM THE FOUNDATION AREA. GRADE CROWN FOUNDATION FOR
POSITIVE DRAINAGE.

2. AGGREGATE SHOULD CONSIST OF 4 TO 8 INCH WASHED STONE PLACED WITH A MINIMUM THICKNESS OF 8 INCHES.

3. THE CONSTRUCTION ENTRANCE SHOULD BE AT LEAST 50 FEET LONG. INSTALL PIPE UNDER PAD AS NEEDED TO MAINTAIN PROPER
PUBLIC ROAD DRAINAGE.

4. THE ENTRANCE SHOULD BE MAINTAINED IN A CONDITION, THAT WILL PREVENT TRACKING OR FLOWING OF SEDIMENT ONTO PUBLIC
RIGHTS-OF-WAY. THIS MAY REQUIRE PERIODIC TOP DRESSING WITH ADDITIONAL STONE AS CONDITIONS DEMAND.

5. ALL SEDIMENT SPILLED, DROPPED, WASHED OR TRACKED ONTO PUBLIC RIGHTS-OF-WAY SHOULD BE REMOVED IMMEDIATELY BY
QUARRY OPERATOR.

CONSTRUCTION NOTES AND DETAILS I
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STOCKPILE NOTES:

1. ALL ON-SITE TOPSOIL MUST BE PRESERVED FOR REUSE ON THE SITE DURING REVEGETATION, UNLESS IT IS INFEASIBLE OR
UNREASONABLE TO DO SO.

2. ALL SOIL STOCKPILES MUST BE STABILIZED TO PREVENT EROSION AND FUGITIVE DUST. THE SURFACE OF THE STOCKPILE MUST
BE PROPERLY PROTECTED TO ELIMINATE THE RISK OF EROSION. SUITABLE ALTERNATIVE MEANS OF STABILIZATION CAN BE USED,
SUCH AS PROPERLY ANCHORED PLASTIC TARPS.

3. PERIMETER SEDIMENT CONTROLS SUCH AS SILT FENCING ALSO MUST BE INSTALLED AT STOCKPILE LOCATIONS TO PREVENT
CONTACT WITH STORM WATER, INCLUDING RUN-ON.

4. STOCKPILES MUST BE LOCATED OUTSIDE OF ANY VEGETATED BUFFER AREAS AND SHOULD BE LOCATED AS FAR AS PRACTICABLE
FROM STORM WATER CONVEYANCES AND IMPOUNDMENTS AND WATER BODIES.

SILT FENCE NOTES:

1. THE MAXIMUM DRAINAGE AREA TO THE SILT FENCE SHALL NOT
EXCEED THE MANUFACTURER'S RECOMMENDATION, BUT IN NO
CASE SHALL THE DRAINAGE AREA BE GREATER THAN 0.5 ACRE
PER 100 FT. SILT FENCE MAY NOT BE USED IN AREAS OF
CONCENTRATED FLOW (FOR EXAMPLE, DITCHES AND CHANNELS).

2. SILT FENCE MATERIAL SHOULD BE POLYPROPYLENE,
POLYETHYLENE OR POLYAMIDE WOVEN OR NONWOVEN FABRIC.
THE FABRIC WIDTH SHOULD BE 36 INCHES, WITH A MINIMUM UNIT
WEIGHT OF 4.5 OZ/YD, MULLEN BURST STRENGTH EXCEEDING 190
LB/IN2, ULTRAVIOLET STABILITY EXCEEDING 70%, AND MINIMUM
APPARENT OPENING SIZE OF U.S. SIEVE NO. 30.

3. FENCE POSTS SHOULD BE MADE OF HOT ROLLED STEEL, AT LEAST
4 FEET LONG WITH TEE OR Y-BAR CROSS SECTION, SURFACE
PAINTED OR GALVANIZED, MINIMUM NOMINAL WEIGHT 1.25 LB/FT2,
AND BRINDELL HARDNESS EXCEEDING 140.

4. WOVEN WIRE BACKING TO SUPPORT THE FABRIC SHOULD BE
GALVANIZED 2" X 4" WELDED WIRE, 12 GAUGE MINIMUM.

5. THE TOE OF THE SILT FENCE SHOULD BE TRENCHED IN WITH A
SPADE OR MECHANICAL TRENCHER, SO THAT THE DOWN-SLOPE
FACE OF THE TRENCH IS FLAT AND PERPENDICULAR TO THE LINE
OF FLOW. THE TRENCH MUST BE A MINIMUM OF 6 INCHES DEEP
AND 6 INCHES WIDE TO ALLOW FOR THE SILT FENCE FABRIC TO BE
LAID IN THE GROUND AND BACKFILLED WITH COMPACTED
MATERIAL.

6. SILT FENCE SHOULD BE SECURELY FASTENED TO EACH STEEL
SUPPORT POST OR TO WOVEN WIRE, WHICH IS IN TURN ATTACHED
TO THE STEEL FENCE POST. THERE SHOULD BE A 3-FOOT
OVERLAP, SECURELY FASTED WHERE ENDS OF FABRIC MEET.

7. REMOVE SEDIMENT WHEN BUILDUP REACHES 6 INCHES. REPLACE
ANY TORN FABRIC OR INSTALL A SECOND LINE OF FENCING
PARALLEL TO THE TORN SECTION. REPLACE OR REPAIR ANY
SECTIONS CRUSHED OR COLLAPSED IN THE COURSE OF
CONSTRUCTION ACTIVITY.
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SECTION
VEGETATED FILTER STRIP
FOR STREAM CROSSINGS
SCALE: N.T.S.

GRAVEL STREAM CROSSING

MINIMUM 15-FT  VEGETATED
FILTER STRIP (NOTE 1)

100' (MAX)15' (MIN) 15' (MIN)

MINIMUM 15-FT  VEGETATED
FILTER STRIP (NOTE 1)

2% 2%

ENGINEERED SWALE (TYP)

CONSTRUCTION NOTES AND DETAILS II
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VEGETATED FILTER STRIP NOTES:

1. THE FILTER STRIP SHOULD EXTEND ALONG THE ENTIRE LENGTH OF THE CONTRIBUTING AREA.  THE
CONTRIBUTING AREA DRAINING TO THE VEGETATED FILTER STRIP WILL BE LIMITED TO NO MORE
THAN 72 FEET.

2. THE FILTER STRIP SLOPE SHOULD NOT EXCEED 10%.
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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: Dry Comal 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 Form (TCEQ-0602) Supplemental Information 

The information presented in the attachments to form TCEQ-0602 apply specifically to the area 
associated with this WPAP modification.  Temporary stormwater control measures identified in 
the currently approved WPAP which are located outside the area associated with this WPAP 
modification request are still applicable and will not be modified.  For the area associated with 
this WPAP modification request, plans, procedures, measures, and controls described in the 
currently approved WPAP will remain the same, unless otherwise indicated.  An AST with a 
storage capacity of 10,000-gallons is stored on the site outside of the area associated with this 
WPAP modification request.  An AST Facility Plan application was previously submitted and 
approved on 30 November 2017. 

 

Attachment A – Spill Response Actions 

The previously approved Spill Response Actions are not proposed to be modified as a result of 
this WPAP modification request. 

 

Attachment B – Potential Sources of Contamination 

Potential sources of contamination at the project site include soil, fueling and lubricants from 
vehicles and equipment, material loading areas, trash and debris, spills or leaks, and other waste 
materials generated on-site. 

 

Attachment C – Sequence of Major Activities 

Clearing has begun in the initial plant area as shown on the attached Previously Approved Site 
Plan.  Topsoil has been cleared to create an earthen berm that surrounds the initial plant and 
stockpile areas.  Excavation of the initial quarry pit has begun.  A rock crushing plant has been 
installed and crushing and screening operations started in order to make product for use on-site 
and shipment off-site.  Quarrying of the main pit is being conducted in stages of areas less than 
10 acres cleared at a time; the quarry activities will progress until ultimately encompassing the 
areas labeled “Quarry Limits” on the attached Site Plans.  The cleared topsoil will be used to 
construct ever-expanding berms surrounding the cleared area. 

In accordance with the previously approved WPAP, a shop area will be constructed north of the 
entrance road and will be controlled by a downgradient earthen/rock berm.  A temporary silt 
fence will be used downgradient of the earthen/rock berm until the earthen berm has been 
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stabilized with vegetation.  Undisturbed natural vegetated buffers downgradient of the 
earthen/rock berm will serve as final treatment for this area.  A wheel wash will be located near 
the entrance.  A pre-check truck scale will then be installed along the road in the pit.  Earthen 
berms, rock berms, and silt fencing will temporarily control stormwater in this area during 
construction.  Ultimately, the quarry pit will control runoff from this area. 

As clearing continues, an access road will be constructed at Stream Crossing 1 to continue quarry 
operations north of the tributary to Dry Comal Creek.  According to the previously approved 
WPAP, Stream Crossing 1 will be constructed on-grade through the Dry Comal Creek 
inundation area.  Stream Crossing 1 is proposed to be constructed of gravel.  Stream Crossing 2 
is proposed to be removed as part of this WPAP modification request.  Stream Crossing 3 will 
connect the quarry pit on the west side of Dry Comal Creek to the quarry pit on the east side of 
Dry Comal Creek.  Stream Crossing 3 is an existing on-grade crossing established during the 
installation of the pipeline that runs under the site.  Stream Crossing 3 will be widened and is 
proposed to be constructed of gravel.  Outside of the quarry pit, TSS from Stream Crossings 1 
and 3 will be treated with proposed engineered vegetated filter strips as part of this WPAP 
modification request. 

In accordance with the previously approved WPAP modification, aggregate production has 
increased, and Capitol Aggregates currently washes material and uses unlined recycled water 
ponds constructed on the Edwards Aquifer Transition Zone. 

 

Attachment D – Temporary Best Management Practices and Measures 

BMPs to Prevent Pollution that Originates Upgradient from the Site 

The previously approved BMPs to prevent pollution that originates upgradient from the Site are 
not proposed to be modified as a result of this WPAP modification request.  These include 
earthen berms surrounding the plant and pit areas as shown on the Site Plans.  As the size of the 
quarry expands, the earthen berms will expand throughout the life of the project to the “Quarry 
Limits” shown on the Site Plans. 

BMPs to Prevent Pollution that Originates On-Site or Flows Off-Site 

According to the previously approved WPAP, pollution of surface water, groundwater, or 
stormwater that originates on-site or flows off-site will be retained in the quarry or treated with 
proposed vegetated filter strips.  As the size of the quarry expands, the earthen berms will expand 
throughout the life of the project to the “Quarry Limits”, as shown on the Site Plans.  It is not 
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expected that groundwater will be encountered in the quarry excavation anywhere on-site.  The 
approved wet basin is proposed to be removed as a result of this WPAP modification request. 

Additional temporary BMPs, such as natural vegetated buffers and stabilization, will be used to 
treat runoff that originates on-site and flows off-site. 

BMPs to Prevent Pollution from Entering Surface Streams, Sensitive Features, or the Aquifer 

According to the previously approved WPAP, the prevention of pollutants from entering surface 
streams, sensitive features or the aquifer will be mitigated by silt fences, earthen berms and rock 
berms, vegetated buffers, vegetative filter strips, and the construction entrance which will be 
constructed as shown on the attached Site Plans.  The previously approved BMPs to prevent 
pollution from entering surface streams, sensitive features, or the aquifer are not proposed to be 
modified as a result of this WPAP modification request.  These include setbacks a minimum of 
25 feet from the 100-year floodplain and from any stream present without a mapped floodplain.  
Floodplain and stream setbacks within the quarry limits will be temporary until approval can be 
obtained to mine within the floodplain.  These naturally vegetated setbacks will serve as a final 
treatment for stormwater runoff leaving the active portion of the site.  Earthen berms surrounding 
the pit will expand with the pit up to these setback points until approval can be obtained to mine 
within the floodplain.  Temporary vegetated buffers will also be established, as shown on the 
Site Plans, around sensitive features located within the proposed mining limits, until the features 
are sealed and removed through mining. 

Stream Crossings 1 and 3 were previously approved to be constructed of steel-reinforced 
concrete and built on-grade but are proposed to be constructed with gravel as a result of this 
WPAP modification request.  According to the previously approved WPAP, a raised crossing is 
not warranted in these areas due to local topography.  Installing a raised crossing would pose a 
greater risk of flooding and TSS contamination during larger storm events.  These new crossings 
will be stabilized with gravel to control dust and will be treated with proposed vegetated filter 
strips for water quality treatment.  The access road approaching Stream Crossing 1 from the 
south will be approximately 600 feet long, with a 10% slope, and will be excavated into the 
limestone hillside.  This WPAP modification proposes that runoff from Stream Crossing 1 be 
treated with an engineered vegetated filter strip prior to draining to the previously approved 
engineered swale.  Stream Crossing 1 has been designed with a 2% cross-slope to drain runoff 
towards the proposed vegetated filter strip and previously approved swale to convey stormwater 
to the creek while reducing erosion.  Stream Crossing 2 in the previously approved WPAP will 
no longer be required and is proposed to be removed.  Due to the removal of the hot mix asphalt 
and concrete batch plant areas in the northern portion of the site, the previously approved haul 
road along the western site perimeter is no longer required, resulting in the proposed removal of 
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Stream Crossing 2.  This WPAP modification also proposes Stream Crossing 3 to be treated with 
a proposed engineered vegetated filter strip.  

BMPs to Maintain Flow to Sensitive Features 

The previously approved BMPs to maintain flow to sensitive features are not proposed to be 
modified as a result of this WPAP modification request.  According to the previously approved 
WPAP, 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. 

Flow will be maintained to naturally occurring sensitive features, to the maximum extent 
possible, by using rock berms, silt fences, and natural vegetated areas upgradient of the sensitive 
features.  According to the previously approved WPAP, a Professional Geoscientist will inspect 
the quarry quarterly for sensitive features. 

 

Attachment E – Request to Temporarily Seal a Feature 

The original WPAP approved the following sensitive features to be temporarily sealed and 
removed through mining: 

1) S-21 
2) S-23 
3) S-36 
4) S-70 
5) S-71 
6) S-78 
7) S-100 

The previously approved WPAP modification also approved the following sensitive features to 
be temporarily sealed and removed through mining: 

1) S-57 
2) S-60 
3) S-83 

This proposed WPAP modification request does not propose to modify the previously approved 
sensitive features to be temporarily sealed and removed through mining. 
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Attachment F – Structural Practices 

According to the previously approved WPAP, temporary BMPs proposed for the limestone 
quarry include rock berms, natural vegetated buffers, engineered vegetated filter strips, mulch, 
silt fencing, earthen berms, construction entrances, and use of a vacuum truck.  The use of a 
vacuum truck is no longer required because Stream Crossings 1 and 3 are will be treated with 
proposed vegetated filter strips.  The rock berms are used to limit runoff discharge of sediment.  
The earthen berms are used to retain runoff and limit runoff discharge of pollutants from exposed 
areas of the site as well as to divert runoff away from exposed (disturbed) soils.  Natural 
vegetated buffers will be left in place in areas not disturbed and will treat runoff from upgradient 
disturbed areas.  The quarry pit will also be utilized to retain runoff and reduce runoff discharge 
of pollutants from exposed areas of the site.  The temporary and permanent 25 ft vegetated 
buffers surrounding the floodplain and creek tributaries will treat runoff approaching the creek 
from upgradient disturbed areas.  Placement of structural practices in the floodplain has been 
avoided. 

 

Attachment G – Drainage Area Map 

According to the previously approved WPAP, for areas that will have more than 10 acres within 
a common drainage area disturbed at one time, a temporary sediment pond is not required 
because runoff will be retained in the quarry pit.  A Drainage Area Map has been prepared to 
show the drainage areas contributing to each proposed vegetated filter strip.  This WPAP 
modification request will not alter the drainage patterns from the previously approved WPAP. 

 

Attachment H – Temporary Sediment Pond(s) Plans and Calculations 

Not applicable.  According to the previously approved WPAP, a temporary sediment pond is not 
required during construction. 

 

Attachment I – Inspection and Maintenance for BMPs 

The previously approved inspection and maintenance requirements for BMPs are not proposed to 
be modified as a result of this WPAP modification request with the exception of the removal of a 
vacuum truck for cleaning of the proposed paved Stream Crossings 1 and 3, which will now be 
treated with vegetated filter strips. 
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All BMPs must be maintained in effective operating condition.  If sediment escapes the Site, off-
site accumulations of sediment must be removed at a frequency sufficient to minimize off-site 
impacts to water quality and prior to the next rain event, if feasible.  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 routinely).  Erosion from 
storms or other damage should be repaired as soon as practical by regrading the area and applying 
new seed.  Any sediment deposited on the roadway shall be swept as necessary and within the 
same day as discovery. 

 

Attachment J – Schedule of Interim and Permanent Soil Stabilization Practices 

The previously approved schedule of interim and permanent soil stabilization practices are not 
proposed to be modified as a result of this WPAP modification request. 

 



79
0

810

830

810

770

75
0

73
0

670

660

67
0

69
0

67
0

71
074
0

68
0

70
0

710

750

780

810

79
0

780

77
0

79
0

81
0

R
E

C
H

A
R

G
E

 Z
O

N
E

TR
A

N
S

IT
IO

N
 Z

O
N

E

QUARRY LIMITS
VEGETATED BUFFER (TYP)

STREAM
CROSSING 3

STREAM
CROSSING 1

1

2

3

QUARRY LIMITS

ENTRANCE ROAD

600'0

SCALE IN FEET

SITE IS IN THE EDWARDS AQUIFER
RECHARGE ZONE AND TRANSITION ZONE

TCEQ - 0602, ATTACHMENT G -
DRAINAGE AREA MAP

CAPITOL AGGREGATES SOLMS OPERATION
COMAL COUNTY, TX

SEPTEMBER 2018AUSTIN, TX

TX ENG. FIRM REGISTRATION NO. 1182

N

LEGEND
730 EXISTING GROUND ELEVATION (FEET)

PROPERTY BOUNDARY

VEGETATED BUFFER

EARTHEN BERM

QUARRY LIMITS

DRAINAGE AREA

DRAINAGE AREA DESIGNATION

EDWARDS AQUIFER RECHARGE ZONE BOUNDARY

LEGEND

3

NOTES:

1. TOPOGRAPHIC INFORMATION IS BASED ON AERIAL PHOTOGRAPHY COLLECTED BY
CAPITOL AGGREGATES IN 2014 FOR AREAS WITHIN THE PROPERTY BOUNDARY.
OFF-SITE TOPOGRAPHIC INFORMATION IS BASED ON FEMA 2011 5 FT CONTOURS
OBTAINED FROM TNRIS.







 2 of 4 
TCEQ-0600 (Rev. 02-11-15) 
 

 A technical guidance other than the TCEQ TGM was used to design permanent BMPs 
and measures for this site.  The complete citation for the technical guidance that 
was used is:       

 N/A 

3.  Owners must insure that permanent BMPs and measures are constructed and function 
as designed.  A Texas Licensed Professional Engineer must certify in writing that the 
permanent BMPs or measures were constructed as designed.  The certification letter 
must be submitted to the appropriate regional office within 30 days of site completion. 

 N/A 

4. Where a site is used for low density single-family residential development and has 20 % or 
less impervious cover, other permanent BMPs are not required.  This exemption from 
permanent BMPs must be recorded in the county deed records, with a notice that if the 
percent impervious cover increases above 20% or land use changes, the exemption for the 
whole site as described in the property boundaries required by 30 TAC §213.4(g) (relating to 
Application Processing and Approval), may no longer apply and the property owner must 
notify the appropriate regional office of these changes. 

 The site will be used for low density single-family residential development and has 
20% or less impervious cover. 

 The site will be used for low density single-family residential development but has 
more than 20% impervious cover. 

 The site will not be used for low density single-family residential development. 

5. The executive director may waive the requirement for other permanent BMPs for multi-
family residential developments, schools, or small business sites where 20% or less 
impervious cover is used at the site.  This exemption from permanent BMPs must be 
recorded in the county deed records, with a notice that if the percent impervious cover 
increases above 20% or land use changes, the exemption for the whole site as described in 
the property boundaries required by 30 TAC §213.4(g) (relating to Application Processing 
and Approval), may no longer apply and the property owner must notify the appropriate 
regional office of these changes. 

 Attachment A - 20% or Less Impervious Cover Waiver. The site will be used for 
multi-family residential developments, schools, or small business sites and has 20% 
or less impervious cover.  A request to waive the requirements for other permanent 
BMPs and measures is attached. 

 The site will be used for multi-family residential developments, schools, or small 
business sites but has more than 20% impervious cover. 

 The site will not be used for multi-family residential developments, schools, or small 
business sites. 

6.  Attachment B - BMPs for Upgradient Stormwater.   
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 A description of the BMPs and measures that will be used to prevent pollution of 
surface water, groundwater, or stormwater that originates upgradient from the site 
and flows across the site is attached.  

 No surface water, groundwater or stormwater originates upgradient from the site 
and flows across the site, and an explanation is attached. 

 Permanent BMPs or measures are not required to prevent pollution of surface 
water, groundwater, or stormwater that originates upgradient from the site and 
flows across the site, and an explanation is attached. 

7.  Attachment C - BMPs for On-site Stormwater. 

 A description of the BMPs and measures that will be used to prevent pollution of 
surface water or groundwater that originates on-site or flows off the site, including 
pollution caused by contaminated stormwater runoff from the site is attached. 

 Permanent BMPs or measures are not required to prevent pollution of surface water 
or groundwater that originates on-site or flows off the site, including pollution 
caused by contaminated stormwater runoff, and an explanation is attached. 

8.  Attachment D - BMPs for Surface Streams. A description of the BMPs and measures 
that prevent pollutants from entering surface streams, sensitive features, or the aquifer 
is attached.  Each feature identified in the Geologic Assessment as sensitive has been 
addressed.   

 N/A 

9.  The applicant understands that to the extent practicable, BMPs and measures must 
maintain flow to naturally occurring sensitive features identified in either the geologic 
assessment, executive director review, or during excavation, blasting, or construction. 

 The permanent sealing of or diversion of flow from a naturally-occurring sensitive 
feature that accepts recharge to the Edwards Aquifer as a permanent pollution 
abatement measure has not been proposed. 

 Attachment E - Request to Seal Features.  A request to seal a naturally-occurring 
sensitive feature, that includes, for each feature, a justification as to why no 
reasonable and practicable alternative exists, is attached.   

10.  Attachment F - Construction Plans.  All construction plans and design calculations for 
the proposed permanent BMP(s) and measures have been prepared by or under the 
direct supervision of a Texas Licensed Professional Engineer, and are signed, sealed, and 
dated.  The plans are attached and, if applicable include: 

 Design calculations (TSS removal calculations) 
 TCEQ construction notes 
 All geologic features 
 All proposed structural BMP(s) plans and specifications 

 N/A 
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11.  Attachment G - Inspection, Maintenance, Repair and Retrofit Plan. A plan for the 
inspection, maintenance, repairs, and, if necessary, retrofit of the permanent BMPs and 
measures is attached.  The plan includes all of the following: 

 Prepared and certified by the engineer designing the permanent BMPs and 
measures 

 Signed by the owner or responsible party 
 Procedures for documenting inspections, maintenance, repairs, and, if necessary 
retrofit 

 A discussion of record keeping procedures 

 N/A 

12.  Attachment H - Pilot-Scale Field Testing Plan.  Pilot studies for BMPs that are not 
recognized by the Executive Director require prior approval from the TCEQ.  A plan for 
pilot-scale field testing is attached. 

 N/A 

13.  Attachment I -Measures for Minimizing Surface Stream Contamination.  A description 
of the measures that will be used to avoid or minimize surface stream contamination 
and changes in the way in which water enters a stream as a result of the construction 
and development is attached.  The measures address increased stream flashing, the 
creation of stronger flows and in-stream velocities, and other in-stream effects caused 
by the regulated activity, which increase erosion that results in water quality 
degradation. 

 N/A 

Responsibility for Maintenance of Permanent BMP(s)  
Responsibility for maintenance of best management practices and measures after 
construction is complete. 

14.  The applicant is responsible for maintaining the permanent BMPs after construction 
until such time as the maintenance obligation is either assumed in writing by another 
entity having ownership or control of the property (such as without limitation, an 
owner’s association, a new property owner or lessee, a district, or municipality) or the 
ownership of the property is transferred to the entity.  Such entity shall then be 
responsible for maintenance until another entity assumes such obligations in writing or 
ownership is transferred. 

  N/A 

15.   A copy of the transfer of responsibility must be filed with the executive director at the 
appropriate regional office within 30 days of the transfer if the site is for use as a 
multiple single-family residential development, a multi-family residential development, 
or a non-residential development such as commercial, industrial, institutional, schools, 
and other sites where regulated activities occur. 

 N/A 
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Permanent Stormwater Section Form (TCEQ-0600) Supplemental Information 

The information presented in the attachments to form TCEQ-0600 applies specifically to the area 
associated with this WPAP modification request.  Permanent stormwater control measures 
identified in the previously approved WPAP which are located outside the area associated with 
this WPAP modification request are still applicable and will not be modified.  For the area 
associated with this WPAP modification request, plans, procedures, measures, and controls 
described in the previously approved WPAP will remain generally the same and are repeated 
here with slight organizational and clarification modifications for convenience. 

 

Attachment A – 20% or Less Impervious Cover Waiver 

Not applicable.  The site will have an impervious cover of less than 20%.  A waiver is only 
available to multi-family residential developments, schools, or small business sites.  Therefore, 
this site is not exempt from the requirement to have permanent BMPs.  Several permanent BMPs 
will be implemented and maintained in order to control and treat stormwater runoff. 

 

Attachment B – BMPs for Upgradient Stormwater 

According to the previously approved WPAP, the final earthen berm surrounding the quarry and 
plant area will prevent upgradient runoff from contacting the disturbed soils in the plant area.  As 
the size of the quarry expands during its operational lifetime, the earthen berms will be extended 
to the “Quarry Limits” shown on the attached Site Plans. 

Permanent stormwater controls are those that are to remain in place after construction has been 
completed.  At the time construction is completed at the subject site, on-site stormwater will be 
retained inside the quarry pits.  Upgradient stormwater will be directed around the site by the 
approved earthen berm located at the “Quarry Limits”. 

 

Attachment C – BMPs for On-Site Stormwater 

According to the previously approved WPAP, it is not expected that any significant amount of 
groundwater will be encountered in the quarry excavation in disturbed areas of the site. 

The earthen berm surrounding the quarry and plant area will prevent on-site stormwater from 
discharging from disturbed areas and will retain any runoff from the plant area in the quarry pit.  
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As the size of the quarry expands during its operational lifetime, the earthen berms will be 
extended to the “Quarry Limits”, as shown on the Site Plans. 

Permanent stormwater controls are those that are to remain in place after construction has been 
completed.  At the time construction is completed at the subject site, on-site stormwater will be 
retained inside the quarry pits.  The previously approved wet basin is proposed to be removed as 
part of this WPAP modification request due to the removal of impervious cover and additional 
engineered vegetated filter strips which are proposed to treat on-site stormwater flows. 

 

Attachment D – BMPs for Surface Streams 

According to the previously approved WPAP, a description of the BMPs and measures that 
prevent pollutants from entering surface streams, sensitive features, or the aquifer consist of the 
following: 

The earthen berm surrounding the quarry and plant area will prevent upgradient runoff from 
contacting the disturbed soils in the plant area and will retain any runoff from the plant area in 
the quarry pit. 

The quarry pits will capture the vast majority of stormwater that originates on-site.  Any 
disturbed areas on-site at the end of quarrying that have not been quarried will be re-vegetated to 
stabilize soils and reduce sediment in runoff. 

Vegetation will be used to permanently stabilize sediment and reduce erosion from disturbed 
areas that do not drain into the quarry pit.  Permanent vegetative cover is an effective method for 
stabilizing soils by protecting bare soils from raindrop impact and by reducing the velocity and 
volume of overland flow. 

In addition, setbacks will be established a minimum of 25 feet from the 100-year floodplain and 
from any stream present without a mapped floodplain.  Floodplain and stream setbacks located 
outside of the proposed mining limits will be maintained during the entire operational lifetime of 
the quarry.  Natural vegetation will remain undisturbed as shown on the attached Site Plans.  
These natural vegetated buffers will serve as a final treatment for stormwater runoff leaving the 
active portion of the site. 

The previously approved wet basin is proposed to be removed as part of this WPAP modification 
request due to the removal of impervious cover on the northern portion of the site and addition of 
engineered vegetated filter strips which are proposed to treat on-site stormwater flows that would 
have been treated by the wet basin.  The proposed vegetated filter strips will be used to prevent 
pollutants from entering surface streams at Stream Crossings 1 and 3 and treat paved areas of the 
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entrance road as shown on the Site Plans and described in the WPAP Permanent Stormwater 
Section Attachment F below. 

 

Attachment E – Request to Seal a Features 

Not applicable.  The permanent sealing of or diversion of flow from a naturally-occurring 
sensitive feature that accepts recharge to the Edwards Aquifer as a permanent pollution 
abatement measure has not been proposed.  Therefore, a Request to Seal Features is not required. 

 

Attachment F – Construction Plans 

The Construction Plans (Plans) for the project area associated with the WPAP modification are 
the Site Plans submitted with the WPAP Application (form TCEQ-0584) as part of this WPAP 
modification request.  All geologic features, structural BMPs, and TCEQ construction notes are 
shown on the Site Plans.  Design calculations for the permanent BMPs associated with this 
WPAP modification are provided below.  In addition, the TCEQ TSS Removal Calculations 
spreadsheet is provided at the end of these attachments for the vegetated filter strips. 

Stream Crossings and Vegetated Filter Strip Designs 

To facilitate access to the quarry pits farther to the north and eastern portions of the property, 
Stream Crossings 1 and 3 will be required in the approximate locations shown on the Site Plans.  
Prior to constructing the stream crossings, any required floodplain permits will be obtained, and 
the stream crossing designs will be in accordance with those permits.  Natural vegetated filter 
strips will be maintained adjacent to the floodplain. 

According to the previously approved WPAP, Stream Crossing 1 will be constructed on-grade.  
The contributing drainage area for the vegetated filter strip at Stream Crossing 1 is shown on the 
Drainage Area Map in Attachment C of form TCEQ-0602 as Drainage Area 1 with an area of 
7.75 acres.  Stream Crossing 1 will be stabilized with gravel which has a crown and cross-slope 
towards the adjacent vegetated filter strips for water quality treatment.  The access road 
approaching Stream Crossing 1 from the south will be approximately 600 feet long, with a 10% 
slope, and will be excavated into the limestone hillside.  This WPAP modification request 
proposes to treat runoff from Stream Crossing 1 with an engineered vegetated filter strip.  Stream 
Crossing 1 has been designed with a 2% cross-slope to drain runoff towards the proposed 
vegetated filter strip. 

According to the previously approved WPAP, Stream Crossing 2 was designed as a paved bridge 
with four 18-inch culverts to convey flow from the 2-year storm without overtopping the road.  
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Due to the removal of the hot mix plant and concrete batch plant areas in the northern portion of 
the property as part of this WPAP modification request, the previously proposed haul road and 
associated vegetated buffers along the western site perimeter will no longer be required.  
Eliminating the planned haul road will also eliminate the need for Stream Crossing 2 in the 
approved WPAP. 

According to the previously approved WPAP, Stream Crossing 3 is an existing on-grade crossing 
established during the installation of the pipeline that runs under the site.  Stream Crossing 3 will 
be widened and is proposed to be constructed of gravel.  This WPAP modification request 
proposes to treat runoff from Stream Crossing 3 with an engineered vegetated filter strip. 

Engineered vegetated filter strips will be used to treat stormwater runoff from the roads leading 
up to and away from Stream Crossings 1 and 3 outside of the quarry pit.  Vegetated filter strips 
will be maintained downgradient from the impervious cover in order to achieve the required 80% 
TSS removal.  The contributing area draining to the vegetated filter strips will be limited to no 
more than 72 ft using the 2% cross-slope of the roads.  The vegetated filter strips have a slope 
that will not exceed 20%, a minimum dimension (in the direction of flow) no less than 15 feet, a 
minimum vegetated cover of 80%, and will be free of gullies or rills.  Sheet 4 of the Site Plans 
summarizes the total drainage area (including the vegetated filter strip area), the impervious area 
draining to the vegetated filter strip, and the required and achieved TSS removal.  The TCEQ 
TSS Removal Calculations spreadsheet is provided at the end of these attachments for the 
vegetated filter strips. 

 

Attachment G – Inspection, Maintenance, Repair and Retrofit Plan 

Permanent Earthen Berms 

According to the previously approved WPAP, final earthen berms should be inspected monthly 
until stabilized with vegetation.  Written documentation of these inspections should be kept 
during the course of construction at the project site.  Any erosion of berms should be backfilled 
and compacted as soon as possible. 

Engineered and Natural Vegetated Filter Strips 

According to the previously approved WPAP, engineered and natural vegetated filter strips 
should be inspected at least twice annually for erosion or damage to vegetation, until the 
quarrying activities are complete.  Written documentation of these inspections should be kept at 
the Site during the course of construction.  Bare spots and areas of erosion identified during 
inspections must be replanted and restored to meet specifications.   
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Engineered vegetated filter strips should be mowed at least twice annually.  Regular mowing 
should also include weed control practices; however, herbicide use should be kept to a minimum.  
Trash and debris items should be removed. 

In addition, the following inspection, maintenance, repair and retrofit requirements are proposed 
for the vegetated filter strips as part of this WPAP modification request: 

• Pest Management: An Integrated Pest Management (IPM) Plan should be developed for 
vegetated areas.  This Plan should specify how problem insects and weeds will be 
controlled with minimal or no use of insecticides and herbicides. 

• Seasonal Mowing and Lawn Care: Vegetated filter strips shall be mowed a minimum of 
twice annually.  Grass clippings and brush debris should not be deposited on vegetated 
filter strip areas.  Regular mowing should also include weed control practices; however, 
herbicide use should be kept to a minimum.  Healthy grass can be maintained without 
using fertilizers because runoff usually contains sufficient nutrients.  Irrigation of the site 
can help assure a dense and healthy vegetative cover. 

• Inspection: Inspect filter strips for erosion or damage to vegetation.  Additional 
inspections after periods of heavy runoff is most desirable.  The filter strip should be 
checked for uniformity of grass cover, debris and litter, and areas of sediment 
accumulation.  More frequent inspections of the grass cover during the first few years 
after establishment will help to determine if any problems are developing, and to plan for 
long-term restorative maintenance needs.  Bare spots and areas of erosion identified 
during inspections must be replanted and restored to meet specifications.  Construction of 
a level spreader device may be necessary to reestablish shallow overland flow. 

• Debris and Litter Removal: Trash tends to accumulate in vegetated areas, particularly 
along roads.  Any filter strip structures (i.e., level spreaders) should be kept free of 
obstructions to reduce floatables being flushed downstream and for aesthetic reasons.  
The need for this practice is determined through periodic inspection but should be 
performed no less than 4 times per year. 

• Sediment Removal: Sediment removal is not normally required in filter strips since the 
vegetation normally grows through it and binds it to the soil.  However, sediment may 
accumulate along the upstream boundary of the strip preventing uniform overland flow.  
Excess sediment should be removed by hand or with flat-bottomed shovels. 

• Grass Reseeding and Mulching: A healthy dense grass should be maintained on the filter 
strip.  If areas are eroded, they should be filled, compacted, and reseeded so that the final 
grade is level.  Grass damaged during the sediment removal process should be promptly 
replaced using the same seed mix used during filter strip establishment.  If possible, flow 
should be diverted from the damaged areas until the grass is firmly established.  Bare 
spots and areas of erosion identified during inspections must be replanted and restored to 
meet specifications.  Corrective maintenance, such as weeding or replanting should be 
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done more frequently in the first two to three years after installation to ensure 
stabilization.  Dense vegetation may require irrigation immediately after planting and 
during particularly dry periods, particularly as vegetation is initially established.  
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Attachment H – Pilot-Scale Field Testing Plan 

Not applicable.  BMPs that are not recognized by the TCEQ Executive Director are not proposed 
for the project.  Therefore, a Pilot-Scale Field Testing Plan is not required. 

 

Attachment I – Measures for Minimizing Surface Stream Contamination 

According to the previously approved WPAP, to avoid surface stream contamination, flows from 
areas outside of the quarry pits will be minimized by preserving vegetated/undisturbed areas and 
by retaining runoff with earthen berms.  These BMPs will mitigate increases in stream flows due 
to the regulated activity (impervious cover associated with the site).  The quarry pits will retain 
stormwater and any associated contaminants without discharge to surface water or stream 
channels.  Because little runoff is expected from the site due to the proposed quarry pits and 
permanent BMPs, stream flashing, stronger flows, and in-stream velocities are not expected to 
occur as a result of this project. 

The previously approved wet basin is proposed to be removed as part of this WPAP modification 
request due to the removal of impervious cover.  
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Appendix to TCEQ-0600 

TSS Removal Calculations 

 

This Appendix provides the TSS removal calculations for the proposed permanent vegetated 
filter strips associated with impervious cover for Stream Crossing 1, Stream Crossing 3, and the 
Entrance Road over the Edwards Aquifer Recharge Zone.  All other impervious cover will be 
retained in the quarry pit or is located over the Edwards Aquifer Transition Zone and does not 

drain onto the Recharge Zone. 

 



Texas Commission on Environmental Quality

TSS Removal Calculations 04-20-2009 Project Name: Capitol Aggregates Solms Operation - WPAP Mod
Date Prepared: 3/5/2018

Additional information is provided for cells with a red triangle in the upper right corner.  Place the cursor over the cell.
Text shown in blue indicate location of instructions in the Technical Guidance Manual - RG-348.
Characters shown in red are data entry fields.
Characters shown in black (Bold) are calculated fields.  Changes to these fields will remove the equations used in the spreadsheet.

1. The Required Load Reduction for the total project: Calculations from RG-348 Pages 3-27 to 3-30

Page 3-29 Equation 3.3:  LM = 27.2(AN x P)

where: LM TOTAL PROJECT = Required TSS removal resulting from the proposed development = 80% of increased load
AN = Net increase in impervious area for the project
P = Average annual precipitation, inches 

Site Data: Determine Required Load Removal Based on the Entire Project
County = Comal

Total project area included in plan  * = 1015.00 acres
Predevelopment impervious area within the limits of the plan * = 0.00 acres

Total post-development impervious area within the limits of the plan* = 82.20 acres
Total post-development impervious cover fraction * = 0.08

P = 33 inches

LM TOTAL PROJECT = 73783 lbs.
*  The values entered in these fields should be for the total project area.

Number of drainage basins / outfalls areas leaving the plan area = 3

2. Drainage Basin Parameters (This information should be provided for each basin):

Drainage Basin/Outfall Area No. = Crossing 1

Total drainage basin/outfall area = 7.75 acres
Predevelopment impervious area within drainage basin/outfall area = 0.00 acres

Post-development impervious area within drainage basin/outfall area = 2.62 acres
Post-development impervious fraction within drainage basin/outfall area = 0.34

LM THIS BASIN = 2352 lbs.



3. Indicate the proposed BMP Code for this basin.

Proposed BMP = Vegetated Filter Strips
Removal efficiency = 85 percent

Aqualogic Cartridge Filter
Bioretention
Contech StormFilter
Constructed Wetland
Extended Detention
Grassy Swale
Retention / Irrigation
Sand Filter
Stormceptor
Vegetated Filter Strips
Vortechs
Wet Basin
Wet Vault

4. Calculate Maximum TSS Load Removed (LR) for this Drainage Basin by the selected BMP Type.

RG-348 Page 3-33 Equation 3.7:  LR = (BMP efficiency) x P x (AI x 34.6 + AP x 0.54)

where: AC = Total On-Site drainage area in the BMP catchment area
AI = Impervious area proposed in the BMP catchment area
AP = Pervious area remaining in the BMP catchment area
LR = TSS Load removed from this catchment area by the proposed BMP

AC = 7.75 acres
AI = 2.62 acres
AP = 5.13 acres
LR = 2620 lbs

5. Calculate Fraction of Annual Runoff to Treat the drainage basin / outfall area

Desired LM THIS BASIN = 2352 lbs.

F = 0.90

6. Calculate Capture Volume required by the BMP Type for this drainage basin / outfall area. Calculations from RG-348 Pages 3-34 to 3-36

Rainfall Depth = 1.70 inches
Post Development Runoff Coefficient = 0.28

On-site Water Quality Volume = 13254 cubic feet



Calculations from RG-348 Pages 3-36 to 3-37

Off-site area draining to BMP = 0.00 acres
Off-site Impervious cover draining to BMP = 0.00 acres

Impervious fraction of off-site area = 0
Off-site Runoff Coefficient = 0.00

Off-site Water Quality Volume = 0 cubic feet

Storage for Sediment = 2651
Total Capture Volume (required water quality volume(s) x 1.20) = 15904 cubic feet

The following sections are used to calculate the required water quality volume(s) for the selected BMP.
The values for BMP Types not selected in cell C45 will show NA.
7. Retention/Irrigation System Designed as Required in RG-348 Pages 3-42 to 3-46

Required Water Quality Volume for retention basin = NA cubic feet

Irrigation Area Calculations:

Soil infiltration/permeability rate = 0.1 in/hr Enter determined permeability rate or assumed value of 0.1
Irrigation area = NA square feet

NA acres

8. Extended Detention Basin System Designed as Required in RG-348 Pages 3-46 to 3-51

Required Water Quality Volume for extended detention basin = NA cubic feet

9. Filter area for Sand Filters Designed as Required in RG-348 Pages 3-58 to 3-63

9A. Full Sedimentation and Filtration System

Water Quality Volume for sedimentation basin = NA cubic feet

Minimum filter basin area = NA square feet

Maximum sedimentation basin area = NA square feet For minimum water depth of 2 feet
Minimum sedimentation basin area = NA square feet For maximum water depth of 8 feet

9B. Partial Sedimentation and Filtration System

Water Quality Volume for combined basins = NA cubic feet

Minimum filter basin area = NA square feet

Maximum sedimentation basin area = NA square feet For minimum water depth of 2 feet



Minimum sedimentation basin area = NA square feet For maximum water depth of 8 feet

10. Bioretention System Designed as Required in RG-348 Pages 3-63 to 3-65

Required Water Quality Volume for Bioretention Basin = NA cubic feet

11. Wet Basins Designed as Required in RG-348 Pages 3-66 to 3-71

Required capacity of Permanent Pool = NA cubic feet Permanent Pool Capacity is 1.20 times the WQV
Required capacity at WQV Elevation = NA cubic feet Total Capacity should be the Permanent Pool Capacity

plus a second WQV.

12. Constructed Wetlands Designed as Required in RG-348 Pages 3-71 to 3-73

Required Water Quality Volume for Constructed Wetlands = NA cubic feet

13. AquaLogicTM Cartridge System Designed as Required in RG-348 Pages 3-74 to 3-78

** 2005 Technical Guidance Manual (RG-348) does not exempt the required 20% increase with maintenance contract with AquaLogicTM.

Required Sedimentation chamber capacity = NA cubic feet
Filter canisters (FCs) to treat WQV = NA cartridges

Filter basin area (RIAF) = NA square feet

14. Stormwater Management StormFilter® by CONTECH

Required Water Quality Volume for Contech StormFilter System = NA cubic feet

THE SIZING REQUIREMENTS FOR THE FOLLOWING BMPs / LOAD REMOVALS ARE BASED UPON FLOW RATES - NOT CALCULATED WATER QUALITY VOLUMES

15. Grassy Swales Designed as Required in RG-348 Pages 3-51 to 3-54

Design parameters for the swale:

Drainage Area to be Treated by the Swale = A = 0.00 acres
Impervious Cover in Drainage Area = 0.00 acres

Rainfall intensity = i = 1.1 in/hr
Swale Slope = 0 ft/ft

Side Slope (z) = 0
Design Water Depth = y = 0.00 ft

Weighted Runoff Coefficient = C = #DIV/0!



ACS = cross-sectional area of flow in Swale = #DIV/0! sf
PW = Wetted Perimeter = #DIV/0! feet

RH = hydraulic radius of flow cross-section = ACS/PW = #DIV/0! feet 
n = Manning's roughness coefficient = 0.2

15A. Using the Method Described in the RG-348

Manning's Equation:     Q = 1.49 ACS RH
2/3 S 0.5  

                                                               n

b =  0.134 x Q  - zy   = #DIV/0! feet
                                                              y1.67 S0.5            

Q = CiA = #DIV/0! cfs

To calculate the flow velocity in the swale:   

V (Velocity of Flow in the swale) = Q/ACS = #DIV/0! ft/sec

To calculate the resulting swale length:   

L = Minimum Swale Length = V (ft/sec) * 300 (sec) = #DIV/0! feet

If any of the resulting values do not meet the design requirement set forth in RG-348, the design parameters must be modified and the solver rerun. 

15B.  Alternative Method using Excel Solver To solve for bottom w
Excel can simultaneo
The required “Swale W

Design Q = CiA = #DIV/0! cfs
First, highlight Cell F2

Manning's Equation Q = 0.00 cfs Error 1 = #DIV/0! Then click on “Tools”
Swale Width= 6.00 ft The value in the “Set 

The value in the “By C
Click on solve.

Instructions are provided to the right (green comments).
The resulting “Swale 
If the resulting “Swal

Flow Velocity #DIV/0! ft/s
Minimum Length = #DIV/0! ft If there is not the opti

Click on “Tools” and 
Instructions are provided to the right (blue comments). Then proceed as inst



Design Width = 6 ft If you would like to in
Design Discharge = 0.00 cfs Error 2 = #DIV/0! Excel can simultaneo

Design Depth = 0.33 ft The required “Design
Flow Velocity = 0.00 cfs

Minimum Length = 0.00 ft First set the desired b
Highlight Cell F232.  T

If any of the resulting values do not meet the design requirement set forth in RG-348, the design parameters may be modified and the solver rerun. 
If any of the resulting values still do not meet the design requirement set forth in RG-348, widening the swale bottom value may not be possible. Click on “Tools” and 

The value in the “Set 
16. Vegetated Filter Strips Designed as Required in RG-348 Pages 3-55 to 3-57 The value in the “By C

Click on solve.
There are no calculations required for determining the load or size of vegetative filter strips.
The 80% removal is provided when the contributing drainage area does not exceed 72 feet (direction of flow) and The resulting “Design
the sheet flow leaving the impervious cover is directed across 15 feet of engineered filter strips with maximum slope of 20% or If the resulting “Desig
across 50 feet of natural vegetation with a maximum slope of 10%.  There can be a break in grade as long as no slope exceeds 20%. First set the desired b

Highlight Cell F232.  T
If vegetative filter strips are proposed for an interim permanent BMP, they may be sized as described on Page 3-56 of RG-348. Click on “Tools” and 

The value in the “Set 
The value in the “By C

17. Wet Vaults Designed as Required in RG-348 Pages 3-30 to 3-32 & 3-79 Click on solve.

Required Load Removal Based upon Equation 3.3 = NA lbs The resulting “Design
If the resulting “Desig

First calculate the load removal at 1.1 in/hour

RG-348 Page 3-30 Equation 3.4:  Q = CiA

C = runoff coefficient for the drainage area = 0.20 C = Runoff Coefficient = 0.546 (IC)2 + 0.328 (IC) + 0.03
i = design rainfall intensity = 1.1 in/hour
A = drainage area in acres = 1 acres

Q = flow rate in cubic feet per second = 0.22 cubic feet/sec

RG-348 Page 3-31 Equation 3.5:  VOR = Q/A

Q = Runoff rate calculated above = 0.22 cubic feet/sec
A = Water surface area in the wet vault = 150 square feet

VOR = Overflow Rate = 0.00 feet/sec

Percent TSS Removal from Figure 3-1 (RG-348 Page 3-31) = 53 percent

Load removed by Wet Vault = #VALUE! lbs

If a bypass occurs at a rainfall intensity of less than 1.1 in/hours 
Calculate the efficiency reduction for the actual rainfall intensity rate

Actual Rainfall Intensity at which Wet Vault bypass Occurs = 0.5 in/hour



Fraction of rainfall treated from Figure 3-2 RG-348 Page 3-32 = 0.75 percent
Efficiency Reduction for Actual Rainfall Intensity = 0.83 percent

Resultant TSS Load removed by Wet Vault = #VALUE! lbs

18. Permeable Concrete Designed as Required in RG-348 Pages 3-79 to 3-83

PERMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE

19. BMPs Installed in a Series Designed as Required in RG-348 Pages 3-32

Michael E. Barrett, Ph.D.. P.E. recommended that the coefficient for E2 be changed from 0.5 to 0.65 on May 3, 2006

ETOT = [1 - ((1 - E1) X (1 - 0.65E2) x (1 - 0.25E3))] X 100 = 86.38 percent NET EFFICIENCY OF THE BMPs IN THE SERIES

EFFICIENCY OF FIRST BMP IN THE SERIES = E1 = 75.00 percent

EFFICIENCY OF THE SECOND BMP IN THE SERIES = E2 = 70.00 percent

EFFICIENCY OF THE THIRD BMP IN THE SERIES = E3 = 0.00 percent

THEREFORE, THE NET LOAD REMOVAL WOULD BE:
(AI AND AP VALUES ARE FROM SECTION 3 ABOVE)

LR = ETOT X P X (AI X 34.6 X AP X0.54) = 2662.88 lbs

20. Stormceptor
Required TSS Removal in BMP Drainage Area= NA lbs

Impervious Cover Overtreatment= 0.0000 ac
TSS Removal for Uncaptured Area = 0.00 lbs

BMP Sizing
Effective Area = NA EA

Calculated Model Size(s) = #N/A

0 Model Size

Surface Area = #N/A ft2

Overflow Rate = #VALUE! Vor

Rounded Overflow Rate = #VALUE! Vor

BMP Efficiency % = #VALUE! %
LR Value = #VALUE! lbs

TSS Load Credit = #VALUE! lbs

Actual Model Size (if multiple values provided in Calculated 
Model Size or if you are choosing a larger model size) =



Is Sufficient Treatment Available? (TSS Credit > TSS Uncapt.) #VALUE!

TSS Treatment by BMP (LM + TSS Uncapt.) = #VALUE!

21. Vortech
Required TSS Removal in BMP Drainage Area= NA lbs

Impervious Cover Overtreatment= 0.0000 ac
TSS Removal for Uncaptured Area = 0.00 lbs

BMP Sizing
Effective Area = NA EA

Calculated Model Size(s) = #N/A

Actual Model Size (if choosing larger model size) = Vx1000 Pick Model Size

Surface Area = 7.10 ft2

Overflow Rate = #VALUE! Vor

Rounded Overflow Rate = #VALUE! Vor

BMP Efficiency % = #VALUE! %
LR Value = #VALUE! lbs

TSS Load Credit = #VALUE! lbs

Is Sufficient Treatment Available? (TSS Credit > TSS Uncapt.) #VALUE!

TSS Treatment by BMP (LM + TSS Uncapt.) = #VALUE!



Texas Commission on Environmental Quality
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Additional information is provided for cells with a red triangle in the upper right corner.  Place the cursor over the cell.
Text shown in blue indicate location of instructions in the Technical Guidance Manual - RG-348.
Characters shown in red are data entry fields.
Characters shown in black (Bold) are calculated fields.  Changes to these fields will remove the equations used in the spreadsheet.

1. The Required Load Reduction for the total project: Calculations from RG-348 Pages 3-27 to 3-30

Page 3-29 Equation 3.3:  LM = 27.2(AN x P)

where: LM TOTAL PROJECT = Required TSS removal resulting from the proposed development = 80% of increased load
AN = Net increase in impervious area for the project
P = Average annual precipitation, inches 

Site Data: Determine Required Load Removal Based on the Entire Project
County = Comal

Total project area included in plan  * = 1015.00 acres
Predevelopment impervious area within the limits of the plan * = 0.00 acres

Total post-development impervious area within the limits of the plan* = 82.20 acres
Total post-development impervious cover fraction * = 0.08

P = 33 inches

LM TOTAL PROJECT = 73783 lbs.
*  The values entered in these fields should be for the total project area.

Number of drainage basins / outfalls areas leaving the plan area = 3

2. Drainage Basin Parameters (This information should be provided for each basin):

Drainage Basin/Outfall Area No. = Crossing 3

Total drainage basin/outfall area = 5.00 acres
Predevelopment impervious area within drainage basin/outfall area = 0.00 acres

Post-development impervious area within drainage basin/outfall area = 1.63 acres
Post-development impervious fraction within drainage basin/outfall area = 0.33

LM THIS BASIN = 1463 lbs.



3. Indicate the proposed BMP Code for this basin.

Proposed BMP = Vegetated Filter Strips
Removal efficiency = 85 percent

Aqualogic Cartridge Filter
Bioretention
Contech StormFilter
Constructed Wetland
Extended Detention
Grassy Swale
Retention / Irrigation
Sand Filter
Stormceptor
Vegetated Filter Strips
Vortechs
Wet Basin
Wet Vault

4. Calculate Maximum TSS Load Removed (LR) for this Drainage Basin by the selected BMP Type.

RG-348 Page 3-33 Equation 3.7:  LR = (BMP efficiency) x P x (AI x 34.6 + AP x 0.54)

where: AC = Total On-Site drainage area in the BMP catchment area
AI = Impervious area proposed in the BMP catchment area
AP = Pervious area remaining in the BMP catchment area
LR = TSS Load removed from this catchment area by the proposed BMP

AC = 5.00 acres
AI = 1.63 acres
AP = 3.37 acres
LR = 1633 lbs

5. Calculate Fraction of Annual Runoff to Treat the drainage basin / outfall area

Desired LM THIS BASIN = 1463 lbs.

F = 0.90

6. Calculate Capture Volume required by the BMP Type for this drainage basin / outfall area. Calculations from RG-348 Pages 3-34 to 3-36

Rainfall Depth = 1.70 inches
Post Development Runoff Coefficient = 0.27

On-site Water Quality Volume = 8368 cubic feet



Calculations from RG-348 Pages 3-36 to 3-37

Off-site area draining to BMP = 0.00 acres
Off-site Impervious cover draining to BMP = 0.00 acres

Impervious fraction of off-site area = 0
Off-site Runoff Coefficient = 0.00

Off-site Water Quality Volume = 0 cubic feet

Storage for Sediment = 1674
Total Capture Volume (required water quality volume(s) x 1.20) = 10042 cubic feet

The following sections are used to calculate the required water quality volume(s) for the selected BMP.
The values for BMP Types not selected in cell C45 will show NA.
7. Retention/Irrigation System Designed as Required in RG-348 Pages 3-42 to 3-46

Required Water Quality Volume for retention basin = NA cubic feet

Irrigation Area Calculations:

Soil infiltration/permeability rate = 0.1 in/hr Enter determined permeability rate or assumed value of 0.1
Irrigation area = NA square feet

NA acres

8. Extended Detention Basin System Designed as Required in RG-348 Pages 3-46 to 3-51

Required Water Quality Volume for extended detention basin = NA cubic feet

9. Filter area for Sand Filters Designed as Required in RG-348 Pages 3-58 to 3-63

9A. Full Sedimentation and Filtration System

Water Quality Volume for sedimentation basin = NA cubic feet

Minimum filter basin area = NA square feet

Maximum sedimentation basin area = NA square feet For minimum water depth of 2 feet
Minimum sedimentation basin area = NA square feet For maximum water depth of 8 feet

9B. Partial Sedimentation and Filtration System

Water Quality Volume for combined basins = NA cubic feet

Minimum filter basin area = NA square feet

Maximum sedimentation basin area = NA square feet For minimum water depth of 2 feet



Minimum sedimentation basin area = NA square feet For maximum water depth of 8 feet

10. Bioretention System Designed as Required in RG-348 Pages 3-63 to 3-65

Required Water Quality Volume for Bioretention Basin = NA cubic feet

11. Wet Basins Designed as Required in RG-348 Pages 3-66 to 3-71

Required capacity of Permanent Pool = NA cubic feet Permanent Pool Capacity is 1.20 times the WQV
Required capacity at WQV Elevation = NA cubic feet Total Capacity should be the Permanent Pool Capacity

plus a second WQV.

12. Constructed Wetlands Designed as Required in RG-348 Pages 3-71 to 3-73

Required Water Quality Volume for Constructed Wetlands = NA cubic feet

13. AquaLogicTM Cartridge System Designed as Required in RG-348 Pages 3-74 to 3-78

** 2005 Technical Guidance Manual (RG-348) does not exempt the required 20% increase with maintenance contract with AquaLogicTM.

Required Sedimentation chamber capacity = NA cubic feet
Filter canisters (FCs) to treat WQV = NA cartridges

Filter basin area (RIAF) = NA square feet

14. Stormwater Management StormFilter® by CONTECH

Required Water Quality Volume for Contech StormFilter System = NA cubic feet

THE SIZING REQUIREMENTS FOR THE FOLLOWING BMPs / LOAD REMOVALS ARE BASED UPON FLOW RATES - NOT CALCULATED WATER QUALITY VOLUMES

15. Grassy Swales Designed as Required in RG-348 Pages 3-51 to 3-54

Design parameters for the swale:

Drainage Area to be Treated by the Swale = A = 0.00 acres
Impervious Cover in Drainage Area = 0.00 acres

Rainfall intensity = i = 1.1 in/hr
Swale Slope = 0 ft/ft

Side Slope (z) = 0
Design Water Depth = y = 0.00 ft

Weighted Runoff Coefficient = C = #DIV/0!



ACS = cross-sectional area of flow in Swale = #DIV/0! sf
PW = Wetted Perimeter = #DIV/0! feet

RH = hydraulic radius of flow cross-section = ACS/PW = #DIV/0! feet 
n = Manning's roughness coefficient = 0.2

15A. Using the Method Described in the RG-348

Manning's Equation:     Q = 1.49 ACS RH
2/3 S 0.5  

                                                               n

b =  0.134 x Q  - zy   = #DIV/0! feet
                                                              y1.67 S0.5            

Q = CiA = #DIV/0! cfs

To calculate the flow velocity in the swale:   

V (Velocity of Flow in the swale) = Q/ACS = #DIV/0! ft/sec

To calculate the resulting swale length:   

L = Minimum Swale Length = V (ft/sec) * 300 (sec) = #DIV/0! feet

If any of the resulting values do not meet the design requirement set forth in RG-348, the design parameters must be modified and the solver rerun. 

15B.  Alternative Method using Excel Solver To solve for bottom w
Excel can simultaneo
The required “Swale W

Design Q = CiA = #DIV/0! cfs
First, highlight Cell F2

Manning's Equation Q = 0.00 cfs Error 1 = #DIV/0! Then click on “Tools”
Swale Width= 6.00 ft The value in the “Set 

The value in the “By C
Click on solve.

Instructions are provided to the right (green comments).
The resulting “Swale 
If the resulting “Swal

Flow Velocity #DIV/0! ft/s
Minimum Length = #DIV/0! ft If there is not the opti

Click on “Tools” and 
Instructions are provided to the right (blue comments). Then proceed as inst



Design Width = 6 ft If you would like to in
Design Discharge = 0.00 cfs Error 2 = #DIV/0! Excel can simultaneo

Design Depth = 0.33 ft The required “Design
Flow Velocity = 0.00 cfs

Minimum Length = 0.00 ft First set the desired b
Highlight Cell F232.  T

If any of the resulting values do not meet the design requirement set forth in RG-348, the design parameters may be modified and the solver rerun. 
If any of the resulting values still do not meet the design requirement set forth in RG-348, widening the swale bottom value may not be possible. Click on “Tools” and 

The value in the “Set 
16. Vegetated Filter Strips Designed as Required in RG-348 Pages 3-55 to 3-57 The value in the “By C

Click on solve.
There are no calculations required for determining the load or size of vegetative filter strips.
The 80% removal is provided when the contributing drainage area does not exceed 72 feet (direction of flow) and The resulting “Design
the sheet flow leaving the impervious cover is directed across 15 feet of engineered filter strips with maximum slope of 20% or If the resulting “Desig
across 50 feet of natural vegetation with a maximum slope of 10%.  There can be a break in grade as long as no slope exceeds 20%. First set the desired b

Highlight Cell F232.  T
If vegetative filter strips are proposed for an interim permanent BMP, they may be sized as described on Page 3-56 of RG-348. Click on “Tools” and 

The value in the “Set 
The value in the “By C

17. Wet Vaults Designed as Required in RG-348 Pages 3-30 to 3-32 & 3-79 Click on solve.

Required Load Removal Based upon Equation 3.3 = NA lbs The resulting “Design
If the resulting “Desig

First calculate the load removal at 1.1 in/hour

RG-348 Page 3-30 Equation 3.4:  Q = CiA

C = runoff coefficient for the drainage area = 0.19 C = Runoff Coefficient = 0.546 (IC)2 + 0.328 (IC) + 0.03
i = design rainfall intensity = 1.1 in/hour
A = drainage area in acres = 1 acres

Q = flow rate in cubic feet per second = 0.21 cubic feet/sec

RG-348 Page 3-31 Equation 3.5:  VOR = Q/A

Q = Runoff rate calculated above = 0.21 cubic feet/sec
A = Water surface area in the wet vault = 150 square feet

VOR = Overflow Rate = 0.00 feet/sec

Percent TSS Removal from Figure 3-1 (RG-348 Page 3-31) = 53 percent

Load removed by Wet Vault = #VALUE! lbs

If a bypass occurs at a rainfall intensity of less than 1.1 in/hours 
Calculate the efficiency reduction for the actual rainfall intensity rate

Actual Rainfall Intensity at which Wet Vault bypass Occurs = 0.5 in/hour



Fraction of rainfall treated from Figure 3-2 RG-348 Page 3-32 = 0.75 percent
Efficiency Reduction for Actual Rainfall Intensity = 0.83 percent

Resultant TSS Load removed by Wet Vault = #VALUE! lbs

18. Permeable Concrete Designed as Required in RG-348 Pages 3-79 to 3-83

PERMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE

19. BMPs Installed in a Series Designed as Required in RG-348 Pages 3-32

Michael E. Barrett, Ph.D.. P.E. recommended that the coefficient for E2 be changed from 0.5 to 0.65 on May 3, 2006

ETOT = [1 - ((1 - E1) X (1 - 0.65E2) x (1 - 0.25E3))] X 100 = 86.38 percent NET EFFICIENCY OF THE BMPs IN THE SERIES

EFFICIENCY OF FIRST BMP IN THE SERIES = E1 = 75.00 percent

EFFICIENCY OF THE SECOND BMP IN THE SERIES = E2 = 70.00 percent

EFFICIENCY OF THE THIRD BMP IN THE SERIES = E3 = 0.00 percent

THEREFORE, THE NET LOAD REMOVAL WOULD BE:
(AI AND AP VALUES ARE FROM SECTION 3 ABOVE)

LR = ETOT X P X (AI X 34.6 X AP X0.54) = 1659.43 lbs

20. Stormceptor
Required TSS Removal in BMP Drainage Area= NA lbs

Impervious Cover Overtreatment= 0.0000 ac
TSS Removal for Uncaptured Area = 0.00 lbs

BMP Sizing
Effective Area = NA EA

Calculated Model Size(s) = #N/A

0 Model Size

Surface Area = #N/A ft2

Overflow Rate = #VALUE! Vor

Rounded Overflow Rate = #VALUE! Vor

BMP Efficiency % = #VALUE! %
LR Value = #VALUE! lbs

TSS Load Credit = #VALUE! lbs

Actual Model Size (if multiple values provided in Calculated 
Model Size or if you are choosing a larger model size) =



Is Sufficient Treatment Available? (TSS Credit > TSS Uncapt.) #VALUE!

TSS Treatment by BMP (LM + TSS Uncapt.) = #VALUE!

21. Vortech
Required TSS Removal in BMP Drainage Area= NA lbs

Impervious Cover Overtreatment= 0.0000 ac
TSS Removal for Uncaptured Area = 0.00 lbs

BMP Sizing
Effective Area = NA EA

Calculated Model Size(s) = #N/A

Actual Model Size (if choosing larger model size) = Vx1000 Pick Model Size

Surface Area = 7.10 ft2

Overflow Rate = #VALUE! Vor

Rounded Overflow Rate = #VALUE! Vor

BMP Efficiency % = #VALUE! %
LR Value = #VALUE! lbs

TSS Load Credit = #VALUE! lbs

Is Sufficient Treatment Available? (TSS Credit > TSS Uncapt.) #VALUE!

TSS Treatment by BMP (LM + TSS Uncapt.) = #VALUE!



Texas Commission on Environmental Quality

TSS Removal Calculations 04-20-2009 Project Name: Capitol Aggregates Solms Operation - WPAP Mod
Date Prepared: 3/27/2018

Additional information is provided for cells with a red triangle in the upper right corner.  Place the cursor over the cell.
Text shown in blue indicate location of instructions in the Technical Guidance Manual - RG-348.
Characters shown in red are data entry fields.
Characters shown in black (Bold) are calculated fields.  Changes to these fields will remove the equations used in the spreadsheet.

1. The Required Load Reduction for the total project: Calculations from RG-348 Pages 3-27 to 3-30

Page 3-29 Equation 3.3:  LM = 27.2(AN x P)

where: LM TOTAL PROJECT = Required TSS removal resulting from the proposed development = 80% of increased load
AN = Net increase in impervious area for the project
P = Average annual precipitation, inches 

Site Data: Determine Required Load Removal Based on the Entire Project
County = Comal

Total project area included in plan  * = 1015.00 acres
Predevelopment impervious area within the limits of the plan * = 0.00 acres

Total post-development impervious area within the limits of the plan* = 82.20 acres
Total post-development impervious cover fraction * = 0.08

P = 33 inches

LM TOTAL PROJECT = 73783 lbs.
*  The values entered in these fields should be for the total project area.

Number of drainage basins / outfalls areas leaving the plan area = 3

2. Drainage Basin Parameters (This information should be provided for each basin):

Drainage Basin/Outfall Area No. = Entrance Road

Total drainage basin/outfall area = 1.52 acres
Predevelopment impervious area within drainage basin/outfall area = 0.00 acres

Post-development impervious area within drainage basin/outfall area = 0.75 acres
Post-development impervious fraction within drainage basin/outfall area = 0.49

LM THIS BASIN = 673 lbs.



3. Indicate the proposed BMP Code for this basin.

Proposed BMP = Vegetated Filter Strips
Removal efficiency = 85 percent

Aqualogic Cartridge Filter
Bioretention
Contech StormFilter
Constructed Wetland
Extended Detention
Grassy Swale
Retention / Irrigation
Sand Filter
Stormceptor
Vegetated Filter Strips
Vortechs
Wet Basin
Wet Vault

4. Calculate Maximum TSS Load Removed (LR) for this Drainage Basin by the selected BMP Type.

RG-348 Page 3-33 Equation 3.7:  LR = (BMP efficiency) x P x (AI x 34.6 + AP x 0.54)

where: AC = Total On-Site drainage area in the BMP catchment area
AI = Impervious area proposed in the BMP catchment area
AP = Pervious area remaining in the BMP catchment area
LR = TSS Load removed from this catchment area by the proposed BMP

AC = 1.52 acres
AI = 0.75 acres
AP = 0.77 acres
LR = 740 lbs

5. Calculate Fraction of Annual Runoff to Treat the drainage basin / outfall area

Desired LM THIS BASIN = 673 lbs.

F = 0.91

6. Calculate Capture Volume required by the BMP Type for this drainage basin / outfall area. Calculations from RG-348 Pages 3-34 to 3-36

Rainfall Depth = 1.80 inches
Post Development Runoff Coefficient = 0.35

On-site Water Quality Volume = 3515 cubic feet



Calculations from RG-348 Pages 3-36 to 3-37

Off-site area draining to BMP = 0.00 acres
Off-site Impervious cover draining to BMP = 0.00 acres

Impervious fraction of off-site area = 0
Off-site Runoff Coefficient = 0.00

Off-site Water Quality Volume = 0 cubic feet

Storage for Sediment = 703
Total Capture Volume (required water quality volume(s) x 1.20) = 4218 cubic feet

The following sections are used to calculate the required water quality volume(s) for the selected BMP.
The values for BMP Types not selected in cell C45 will show NA.
7. Retention/Irrigation System Designed as Required in RG-348 Pages 3-42 to 3-46

Required Water Quality Volume for retention basin = NA cubic feet

Irrigation Area Calculations:

Soil infiltration/permeability rate = 0.1 in/hr Enter determined permeability rate or assumed value of 0.1
Irrigation area = NA square feet

NA acres

8. Extended Detention Basin System Designed as Required in RG-348 Pages 3-46 to 3-51

Required Water Quality Volume for extended detention basin = NA cubic feet

9. Filter area for Sand Filters Designed as Required in RG-348 Pages 3-58 to 3-63

9A. Full Sedimentation and Filtration System

Water Quality Volume for sedimentation basin = NA cubic feet

Minimum filter basin area = NA square feet

Maximum sedimentation basin area = NA square feet For minimum water depth of 2 feet
Minimum sedimentation basin area = NA square feet For maximum water depth of 8 feet

9B. Partial Sedimentation and Filtration System

Water Quality Volume for combined basins = NA cubic feet

Minimum filter basin area = NA square feet

Maximum sedimentation basin area = NA square feet For minimum water depth of 2 feet



Minimum sedimentation basin area = NA square feet For maximum water depth of 8 feet

10. Bioretention System Designed as Required in RG-348 Pages 3-63 to 3-65

Required Water Quality Volume for Bioretention Basin = NA cubic feet

11. Wet Basins Designed as Required in RG-348 Pages 3-66 to 3-71

Required capacity of Permanent Pool = NA cubic feet Permanent Pool Capacity is 1.20 times the WQV
Required capacity at WQV Elevation = NA cubic feet Total Capacity should be the Permanent Pool Capacity

plus a second WQV.

12. Constructed Wetlands Designed as Required in RG-348 Pages 3-71 to 3-73

Required Water Quality Volume for Constructed Wetlands = NA cubic feet

13. AquaLogicTM Cartridge System Designed as Required in RG-348 Pages 3-74 to 3-78

** 2005 Technical Guidance Manual (RG-348) does not exempt the required 20% increase with maintenance contract with AquaLogicTM.

Required Sedimentation chamber capacity = NA cubic feet
Filter canisters (FCs) to treat WQV = NA cartridges

Filter basin area (RIAF) = NA square feet

14. Stormwater Management StormFilter® by CONTECH

Required Water Quality Volume for Contech StormFilter System = NA cubic feet

THE SIZING REQUIREMENTS FOR THE FOLLOWING BMPs / LOAD REMOVALS ARE BASED UPON FLOW RATES - NOT CALCULATED WATER QUALITY VOLUMES

15. Grassy Swales Designed as Required in RG-348 Pages 3-51 to 3-54

Design parameters for the swale:

Drainage Area to be Treated by the Swale = A = 0.00 acres
Impervious Cover in Drainage Area = 0.00 acres

Rainfall intensity = i = 1.1 in/hr
Swale Slope = 0 ft/ft

Side Slope (z) = 0
Design Water Depth = y = 0.00 ft

Weighted Runoff Coefficient = C = #DIV/0!



ACS = cross-sectional area of flow in Swale = #DIV/0! sf
PW = Wetted Perimeter = #DIV/0! feet

RH = hydraulic radius of flow cross-section = ACS/PW = #DIV/0! feet 
n = Manning's roughness coefficient = 0.2

15A. Using the Method Described in the RG-348

Manning's Equation:     Q = 1.49 ACS RH
2/3 S 0.5  

                                                               n

b =  0.134 x Q  - zy   = #DIV/0! feet
                                                              y1.67 S0.5            

Q = CiA = #DIV/0! cfs

To calculate the flow velocity in the swale:   

V (Velocity of Flow in the swale) = Q/ACS = #DIV/0! ft/sec

To calculate the resulting swale length:   

L = Minimum Swale Length = V (ft/sec) * 300 (sec) = #DIV/0! feet

If any of the resulting values do not meet the design requirement set forth in RG-348, the design parameters must be modified and the solver rerun. 

15B.  Alternative Method using Excel Solver To solve for bottom w
Excel can simultaneo
The required “Swale W

Design Q = CiA = #DIV/0! cfs
First, highlight Cell F2

Manning's Equation Q = 0.00 cfs Error 1 = #DIV/0! Then click on “Tools”
Swale Width= 6.00 ft The value in the “Set 

The value in the “By C
Click on solve.

Instructions are provided to the right (green comments).
The resulting “Swale 
If the resulting “Swal

Flow Velocity #DIV/0! ft/s
Minimum Length = #DIV/0! ft If there is not the opti

Click on “Tools” and 
Instructions are provided to the right (blue comments). Then proceed as inst



Design Width = 6 ft If you would like to in
Design Discharge = 0.00 cfs Error 2 = #DIV/0! Excel can simultaneo

Design Depth = 0.33 ft The required “Design
Flow Velocity = 0.00 cfs

Minimum Length = 0.00 ft First set the desired b
Highlight Cell F232.  T

If any of the resulting values do not meet the design requirement set forth in RG-348, the design parameters may be modified and the solver rerun. 
If any of the resulting values still do not meet the design requirement set forth in RG-348, widening the swale bottom value may not be possible. Click on “Tools” and 

The value in the “Set 
16. Vegetated Filter Strips Designed as Required in RG-348 Pages 3-55 to 3-57 The value in the “By C

Click on solve.
There are no calculations required for determining the load or size of vegetative filter strips.
The 80% removal is provided when the contributing drainage area does not exceed 72 feet (direction of flow) and The resulting “Design
the sheet flow leaving the impervious cover is directed across 15 feet of engineered filter strips with maximum slope of 20% or If the resulting “Desig
across 50 feet of natural vegetation with a maximum slope of 10%.  There can be a break in grade as long as no slope exceeds 20%. First set the desired b

Highlight Cell F232.  T
If vegetative filter strips are proposed for an interim permanent BMP, they may be sized as described on Page 3-56 of RG-348. Click on “Tools” and 

The value in the “Set 
The value in the “By C

17. Wet Vaults Designed as Required in RG-348 Pages 3-30 to 3-32 & 3-79 Click on solve.

Required Load Removal Based upon Equation 3.3 = NA lbs The resulting “Design
If the resulting “Desig

First calculate the load removal at 1.1 in/hour

RG-348 Page 3-30 Equation 3.4:  Q = CiA

C = runoff coefficient for the drainage area = 0.32 C = Runoff Coefficient = 0.546 (IC)2 + 0.328 (IC) + 0.03
i = design rainfall intensity = 1.1 in/hour
A = drainage area in acres = 1 acres

Q = flow rate in cubic feet per second = 0.36 cubic feet/sec

RG-348 Page 3-31 Equation 3.5:  VOR = Q/A

Q = Runoff rate calculated above = 0.36 cubic feet/sec
A = Water surface area in the wet vault = 150 square feet

VOR = Overflow Rate = 0.00 feet/sec

Percent TSS Removal from Figure 3-1 (RG-348 Page 3-31) = 53 percent

Load removed by Wet Vault = #VALUE! lbs

If a bypass occurs at a rainfall intensity of less than 1.1 in/hours 
Calculate the efficiency reduction for the actual rainfall intensity rate

Actual Rainfall Intensity at which Wet Vault bypass Occurs = 0.5 in/hour



Fraction of rainfall treated from Figure 3-2 RG-348 Page 3-32 = 0.75 percent
Efficiency Reduction for Actual Rainfall Intensity = 0.83 percent

Resultant TSS Load removed by Wet Vault = #VALUE! lbs

18. Permeable Concrete Designed as Required in RG-348 Pages 3-79 to 3-83

PERMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE

19. BMPs Installed in a Series Designed as Required in RG-348 Pages 3-32

Michael E. Barrett, Ph.D.. P.E. recommended that the coefficient for E2 be changed from 0.5 to 0.65 on May 3, 2006

ETOT = [1 - ((1 - E1) X (1 - 0.65E2) x (1 - 0.25E3))] X 100 = 86.38 percent NET EFFICIENCY OF THE BMPs IN THE SERIES

EFFICIENCY OF FIRST BMP IN THE SERIES = E1 = 75.00 percent

EFFICIENCY OF THE SECOND BMP IN THE SERIES = E2 = 70.00 percent

EFFICIENCY OF THE THIRD BMP IN THE SERIES = E3 = 0.00 percent

THEREFORE, THE NET LOAD REMOVAL WOULD BE:
(AI AND AP VALUES ARE FROM SECTION 3 ABOVE)

LR = ETOT X P X (AI X 34.6 X AP X0.54) = 751.52 lbs

20. Stormceptor
Required TSS Removal in BMP Drainage Area= NA lbs

Impervious Cover Overtreatment= 0.0000 ac
TSS Removal for Uncaptured Area = 0.00 lbs

BMP Sizing
Effective Area = NA EA

Calculated Model Size(s) = #N/A

0 Model Size

Surface Area = #N/A ft2

Overflow Rate = #VALUE! Vor

Rounded Overflow Rate = #VALUE! Vor

BMP Efficiency % = #VALUE! %
LR Value = #VALUE! lbs

TSS Load Credit = #VALUE! lbs

Actual Model Size (if multiple values provided in Calculated 
Model Size or if you are choosing a larger model size) =



Is Sufficient Treatment Available? (TSS Credit > TSS Uncapt.) #VALUE!

TSS Treatment by BMP (LM + TSS Uncapt.) = #VALUE!

21. Vortech
Required TSS Removal in BMP Drainage Area= NA lbs

Impervious Cover Overtreatment= 0.0000 ac
TSS Removal for Uncaptured Area = 0.00 lbs

BMP Sizing
Effective Area = NA EA

Calculated Model Size(s) = #N/A

Actual Model Size (if choosing larger model size) = Vx1000 Pick Model Size

Surface Area = 7.10 ft2

Overflow Rate = #VALUE! Vor

Rounded Overflow Rate = #VALUE! Vor

BMP Efficiency % = #VALUE! %
LR Value = #VALUE! lbs

TSS Load Credit = #VALUE! lbs

Is Sufficient Treatment Available? (TSS Credit > TSS Uncapt.) #VALUE!

TSS Treatment by BMP (LM + TSS Uncapt.) = #VALUE!
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Application Fee Schedule 
Texas Commission on Environmental Quality 
Edwards Aquifer Protection Program 30 TAC Chapter 213 (effective 05/01/2008) 
Water Pollution Abatement Plans and Modifications 
Contributing Zone Plans and Modifications 

Project 
Project Area in 

Acres Fee 
One Single Family Residential Dwelling < 5 $650 

Multiple Single Family Residential and Parks < 5 
5 < 10 

10 < 40 
40 < 100 

100 < 500 
≥ 500 

$1,500 
$3,000 
$4,000 
$6,500 
$8,000 

$10,000 
Non-residential (Commercial, industrial, institutional, 
multi-family residential, schools, and other sites 
where regulated activities will occur) 

< 1 
1 < 5 

5 < 10 
10 < 40 

40 < 100 
≥ 100 

$3,000 
$4,000 
$5,000 
$6,500 
$8,000 

$10,000 
Organized Sewage Collection Systems and Modifications 

Project 
Cost per Linear 

Foot 
Minimum Fee-
Maximum Fee 

Sewage Collection Systems $0.50 $650 - $6,500 

Underground and Aboveground Storage Tank System Facility Plans and 
Modifications 

Project 
Cost per Tank or 

Piping System 
Minimum Fee-
Maximum Fee 

Underground and Aboveground Storage Tank Facility $650 $650 - $6,500 

Exception Requests 
Project Fee 

Exception Request $500 

Extension of Time Requests 
Project Fee 

Extension of Time Request $150 
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