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4615 NW Loop 410 
San Antonio, Texas 78229 
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SH 46 Passing Lanes; From Kendall County Line to Bul\'erde· Bulverde, Texas 
Request for Approval of a Contributing Zone lan (CZP) 
30 Texas Administrative Code (TAC) Chapter 213 Subchapter B Edwards Aquifer 
Edwards Aquifer Protection Program ID No. 13000191; RN109248682 

Dear Mr. Jorge: 

The Texas Commission on Environmental Quality (TCEQ) has completed its review of the 
CZP application for the referenced project submitted to the Austin Regional Office by the 
Texas Department of Transportation on June 21, 2016. As presented to the TCEQ, the 
Temporary and Permanent Best Management Practices (BMPs) and construction plans were 
prepared by a Texas licensed professional engineer to be in general compliance with the 
requirements of 30 TAC Chapter 213. These planning materials were sealed, signed, and 
dated by a Texas licensed professional engineer. Therefore, based on the engineer's 
concurrence of compliance, the planning materials for construction of the proposed project 
and pollution abatement measures are hereby approved subject to applicable state rules and 
the conditions in this letter. The applicant or a person affected may file with the chief clerk a 
motion for reconsideration of the executive director's final action on this Contributing Zone 
Plan. A motion for reconsideration must be filed no later than 23 days after the date of this 
approval letter. This approval expires two (2) years from the date of this letter unless, prior 
to the expiration date, more than 10% of the construction has commenced on the project or 
an extension of time has been requested. 

PROJECT DESCRIPTION 

The proposed addition to the current roadway project consists of roadway modifications to 
occur within 21.3 acres of the acquired 30.8 acre right-of-way (ROW). The project will occur 
along 2.1 miles of SH 46 (that portion within Carnal County), and includes widening to 
accommodate passing lanes and one center turn lane, each approximately 10-foot in width. 
The impervious cover in these segments collectively will be increased from approximately 
11.9 acres to 15.9 acres (51.0%). Portions of the project in Kendall County are not 
contemplated under Chapter 213 Edwards rules. 
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The project is within the Contributing Zone and approves: 

RECEIVED 

AUG 0 2 2016 

COUNTY ENGINEER 

• Adding passing lanes within appropriate sections of Segments C and D within Comal 
County, 

• Adding a center turn lane near Station 810 in Segment D, 
• Installing Permanent BMPs consisting of grassy swale (GS) and vegetative filter strips 

(VFS) for any additional pavement and resurfacing, excluding driveways, 
• Re-stabilizing the ROW after construction. 

In addition to the described activities, temporary erosion and sedimentation controls will be 
installed prior to commencing site disturbance and maintained during construction. No 
wastewater will be generated by this roadway project. 

PERMANENT POLLUTION ABATEMENT MEASURES 

The selected BMP for this project is the roadway receiving VFS in selected areas. One grassy 
swale will be used in basin C3. Existing culverts will cross under SH 46 and continue to carry 
and divert off-site runoff around the project. The approved measures meet the required So 
percent removal of the increased load in total suspended solids caused by the project. Design 
calculations were sealed by Martin Palacios, P.E. , on November 4, 2014 to demonstrate the 
total treatment load removal in the affected watershed areas. 

SPECIAL CONDITIONS 

I. Since this is a roadway construction project, deed recordation of this approval letter is 
not required. 

II . A staging area was not proposed for this project. If the contractor desires a staging 
area, information indicating the proposed location and placement of appropriate 
temporary erosion and sedimentation controls must be submitted to the TCEQ for 
review and approved prior to its installation. 

STANDARD CONDITIONS 

1. Pursuant to Chapter 7 Subchapter C of the Texas Water Code, any violations of the 
requirements in 30 TAC Chapter 213 may result in administrative penalties. 

Prior to Commencement of Construction: 

2. All contractors conducting regulated activities at the referenced project location shall be 
provided a copy of this notice of approval. At least one complete copy of the approved 
CZP and this notice of approval shall be maintained at the project until all regulated 
activities are completed. 

3. Any modification to the activities described in the referenced CZP application following 
the date of approval may require the submittal of a plan to modify this approval, 
including the payment of appropriate fees and all information necessary for its review 
and approval prior to initiating construction of the modifications. 



Change in Responsibil ity for Maintenance 
on Permanent Best Management Practices and Measures 

The applicant is no longer responsible for mainta ining the permanent best management practice (BMP) 
and other measures. The project information and the new entity responsible for ma intenance is listed 
below. 

Customer: 

Regulated Entity Name:. ___ ____ _____________ ____ _ 

Site Address : 

City, Texas, Zip: 

County: 

Approval Letter Date: 

BMPs for the project: 

New Responsible Party:--------------------------

Name of contact: 

Mailing Address : 

City , State: 

Telephone: 

------------------- Zip: _____ _ 

_______________ FAX: _________ __ 

RECEIVED 

AUG 0 2 2016 

Signature of New Responsible Party Date COUNTY ENGINEER 

I acknowledge and understand that I am assuming full responsib ility for maintain ing all permanent best 
management pract ices and measures approved by the TCEQ for the site , until another entity assumes 
such obligations in writing or ownersh ip is transferred . 

If you have questions on how to f i ll out th is form or about the Edwards Aqu ifer protec tion program, p lease contact us at 

210/490-3096 for projects located in the San A nton io Region or 512/339-2929 for projec ts located in the Austin Region . 

Individuals are entitl ed to request and review their personal information that the agency gathers on its forms. They may also have any errors 

in their inform ation corrected. To review such informat1on . contact us at 512/239-3282 . 

TCEQ-1 0263 (10/01 /04) 
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Comal County Engineer 
195 David Jonas Drive 
New Braunfels, Texas 78132 

June 24, 2016 

Re : Edwards Aquifer, Comal County 
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PROJECT NAME: SH 46 Passing Lanes; SH 46 at Comal Kendall County Line and SH 46 at 
Limestone Ledge; Comal County, Texas; Bulverde, Texas 
PLAN TYPE: Application for Approval of a Contributing Zone Plan (CZP); 30 Texas 
Administrative Code (TAC) Chapter 213 Subchapter B; Edwards Aquifer Protection Program 
ID No. 13000191 

Dear Mr. Hornseth: 

The enclosed CZP application is being forwarded to you pursuant to the Edwards Aquifer 
Protection Rules. The Texas Commission on Environmental Quality (TCEQ) is required by 30 
TAC Chapter 213 to provide copies of all applications to affected incorporated cities, 
groundwater conservation districts, and counties in which the proposed regulated activ ity is 
located. 

Please forward any comments to this office by July 24, 2016. 

Should you have any questions concerning this matter, please contact Mr. Kevin Smith , P.E. 
of the Edwards Aquifer Protection Program at the Austin Regional Office (512) 339-2929. 

Sincerely, 

Carolyn D. Runyon 
Water Section Manager 
Austin Reg ional Office 

CDR/lew 
Enclosure 
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CONTRIBUTING ZONE PLAN 

SH 46 Passing Lanes Project 

SH46 
From the Comal/Kendall County Line 

To 0.5852 mile east ofComal/Kendall County Line; Coma! County, Texas 
RECEIVED 

JUN 2 8 2016 
and 

SH46 
COUNTY ENGINEER From 0.8977 mile west of Limestone Ledge 

To 0.5824 mile east of Limestone Ledge, Bulverde, Coma! County, Texas 

JUN 2 1 2016 
TCHO 

AUSTIN-REGiu 

CSJ: 02 15-07-022 

June 2016 



Contributing Zone Plan Application 

Attachments 
8 ~ x 11 Enclosures 
Narratives for Attachments A - P 
Road Map 
USGS Topo Map 

CONTENTS 

Engineering Calculations (Impervious Cover, TSS) 
Inspection and Maintenance Plan ( N ) 

11 x 17 Enclosures 
Title Sheet ( C ) 
Project Layouts ( C ) 
Typical Sections ( C ) 
Roadway Layouts (M) 
Contributing Zone Plan Summary (K, L, M) 
Contributing Zone Plan Layout Sheets show permanent BMP locations (K, L, M) 
Storm Water Pollution Prevention Plan (SW3P) Narrative and SW3P Layouts, (K, L, M) 
EPIC Plan Sheet, (K, L, M) 
Temporary BMP Detail sheets (K, L, M) 
TCEQ Contributing Zone Plan General Construction Notes (K, L, M) 

RECEIVED 

JUN 2 8 2016 

COUNTY ENGINEER 



Contributing Zone Plan Application 
Texas Commission on Environmental Quality 

for Regulated Activities on the Contributing Zone to the Edwards Aquifer and Relating to 30 TAC 
§213.24{1), Effective June 1, 1999 

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

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

Signature 
To the best of my knowledge, the responses to this form accurately reflect all information 
requested concerning the proposed regulated activities and methods to protect the Edwards 
Aquifer. This Contributing Zone Plan Application is hereby submitted for TCEQ review and 
Executive Director approval. The application was prepared by: 

Print Name of Customer/Agent: John Bryant 

Date : June 17, 2016 

Signature of Customer/Agent: 

r.· 
RECEIVED 

JUN 2 8 2016 

COUNTY ENGINEER 

Re lated Entity Name. 46 from the Comai/Kendall County Line to 0.5852 mile east of 
Cdmai/Kendall County Line; and from 0.8977 mile west of Limestone Ledge to 0.5824 mile east 
of Limestone Ledge, Comal County, Texas 

Project Information 

1. County: Coma! 

2. Stream Basin: Cibolo Creek (tributary to San Antonio River) and the Guadalupe River 

3. Groundwater Conservation District {if applicable) : Edwards Aquifer Authority 

4. Customer {Applicant): 

Contact Person: Mario Jorge, P.E. 
Entity: Texas Department of Transportation 
Mailing Address: 4615 NW Loop 410 
City, State : San Antonio, Texas 

TCEQ-10257 (Rev. 02-11-15) 

Zip: 78229 

1 of 11 



------ --- -----------. 

Telephone: 210 615 1110 Fax: , 
Email Address: RECEIVED 

5. Agent/Representative {If any): JUN ~ · 8 816 

Contact Person: John Bryant cc ,1 -;-Y ENGINEER 
Entity: Texas De(2artment of Trans12ortation 
Mailing Address: 4615 NW Loo12 410 
City, State: San Antonio, Texas Zip : 78229 

Telephone : 210 615 5838 Fax: 
Email Address: john.bryant@txdot.gov 

6. Project Location : 

~ The project site is located inside the city limits of Bulverde. 
D The project site is located outside the city limits but inside the ETJ (extra-territorial 

jurisdiction) of __ . 

~ The project site is not located within any city's limits or ETJ. 

7. ~ The location of the project site is described below. Sufficient detail and clarity has been 
provided so that the TCEQ's Regional staff can eas.ily locate the project and site 
boundaries for a f ield invest igation. 

See Attachment A narrative. 

8. ~ Attachment A- Road Map. A road map showing directions to and the location of the 
project site is attached . The map clearly shows the boundary of the project site. 

9. ~ Attachment B- USGS Quadrangle Map. A copy of the official7 Yz minute USGS 
Quadrangle Map (Scale : 1" = 2000') is attached. The map(s) clearly show: 

~ Project site boundaries. 
~ USGS Quadrangle Name(s). 

10. ~ Attachment C- Project Narrative. A detailed narrative description of the proposed 
project is attached. 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 

11. Existing project site conditions are noted below: 

TCEQ-10257 (Rev. 02-11-15) 
2 of 11 



0 Existing commercial site 

0 Existing industrial site 
0 Existing residential site 
~ Existing paved and/or unpaved roads 
0 Undeveloped (Cleared) 
0 Undeveloped (Undisturbed/Not cleared) 
Oother: __ 

12. The type of project is: 

0 Residential:# of Lots: _ _ 
0 Residential:# of Living Unit Equivalents : __ 
0 Commercial 
0 Industrial 
~ Other: TxDOT Road 

13. Total project area (size of site): 30.8 Acres 

Total disturbed area: 10 Acres 

14. Estimated projected population : Q 

RECEIVED 

JUN 2 8 2016 

COUNTY ENGINEER 

15. The amount and type of impervious cover expected after construction is complete is shown 
below: 

Table 1 - Impervious Cover 

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

Structures/Rooftops 7 43560 = 

Parking 7 43,560 = 

Other paved surfaces 7 43,560 = 15.85 

Total Impervious 
Cover 7 43,560 = 15.85 

Total Impervious Cover 15.85 +Total Acreage 30.8 X 100 =51% Impervious Cover 

16. ~ Attachment D- Factors Affecting Surface Water Quality. A detailed description of all 
factors that could affect surface water quality is attached . If applicable, this includes the 
location and description of any discharge associated with industrial activity other than 
construction. 

17. ~ Only inert materials as defined by 30 TAC 330.2 will be used as fill material. 

3 of 11 
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For Road Projects Only 
Complete questions 18- 23 if this application is exclusively for a road project. 

ON/A 

18. Type of project : 

rg] TXDOT road project . 
D County road or roads bu ilt to county specifications. 
D City thoroughfare or roads to be dedicated to a municipality. 
D Street or road providing access to private driveways. 

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

D Concrete 
rg] Asphaltic concrete pavement 
Oother: __ 

20. Right of Way (R.O.W.): 

Length of R.O.W.: varies feet. 
Width of R.O.W. : varies feet. 
L x W =varies Ftl 7 43,560 Ftl/Acre = 30.8 acres. 

21. Pavement Area : 

Length of pavement area : varies feet . 
Width of pavement area: varies feet. 
L x W =varies Ftl 7 43,560 Ftl/Acre = 15.85 acres. 

RECEIVED 

JUN 2 8 2016 

COUNTY ENGINEER 

Pavement area 15.85 acres 7 R.O.W. area 30.8 acres x 100 =51% impervious cover. 

22. D A rest stop will be included in this project. 

rg] A rest stop will not be included in this project. 

23. D 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 

24. rg] Attachment E- 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 area and type of impervious cover. Include the runoff 
coefficient of the site for both pre-construction and post-construction conditions. 

4 of 11 
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Wastewater to be generated by the Proposed Project 

25. D Wastewater is to be discharged in the contributing zone. Requirements under 30 TAC 
§213.6(c) relating to Wastewater Treatment and Disposal Systems have been satisfied . 

IZJ N/A RECEIVED 

26. Wastewater will be disposed of by: JUN 2 8 2016 

DOn-Site Sewage Facility (OSSF/Septic Tank) : 
COUNTY ENGINEER 

D Attachment F- 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. 

D 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. 

D Sewage Collection System (Sewer Lines) : 
The sewage collection system will convey the wastewater to the __ (name) Treatment 
Plant. The treatment facility is : 

D Existing. 
D Proposed . 

ON/A 

Permanent Aboveground Storage Tanks(ASTs) ~ 500 
Gallons 
Complete questions 27-33 if this project includes the installation of AST(s) with volume(s) 
greater than or equal to 500 gallons. 

IZ]N/A 

27. Tanks and substance stored: 

Table 2- Tanks and Substance Storage 

Substance to be 
ASTNumber Size (Gallons) Stored Tank Material 

1 

2 

3 
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Substance to be 
ASTNumber Size (Gallons) Stored Tank Material 

4 

5 

Total x 1.5 = Gallons 

28. 0 The AST will be placed within a containment structure that is sized to capture one and 
one-half (11/2) times the storage capacity of the system. For facilities with more than 

one tank system, the containment structure is sized to capture one and one-half (11/2) 
times the cumulative storage capacity of all systems. 

0 Attachment G- Alternative Secondary Containment Methods. Alternative methods 

for providing secondary containment are proposed. Specifications showing equiv~~EIVED 

protection for the Edwards Aquifer are attached. 

29. Inside dimensions and capacity of containment structure(s): 
JUN 2 8 2016 

Table 3 -Secondary Containment 

Length (L)(Ft.) Width(W)(Ft.) Height (H)(Ft.) LX W X H = (Ft3) 

COUNTY ENGINEER 

Gallons 

Total: Gallons 

30. Piping: 

0 All piping, hoses, and dispensers will be located inside the containment structure. 
0 Some of the piping to dispensers or equipment will extend outside the containment 

structure. 
0 The piping will be aboveground 
0 The piping will be underground 

31. 0 The containment area must be constructed of and in a material impervious to the 
substance(s) being stored . The proposed containment structure will be constructed of: 

32. 0 Attachment H-AST Containment Structure Draw ings. A scaled drawing of the 
containment structure is attached that shows the following: 

0 Interior dimensions (length, width, depth and wall and floor thickness). 
0 Internal drainage to a point convenient for the collection of any spillage. 
0Tanks clearly labeled 
0 Piping clearly labeled 

TCEQ-10257 (Rev. 02-11-15) 
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D Dispenser clearly labeled 

33. D Any spills must be directed to a point convenient for collection and recovery. Spi lls from 
storage tank facilities must be removed from the controlled drainage area for disposal 

within 24 hours of the spill. 

D In the event of a spill , any spillage will be removed from the containment structure 
within 24 hours of the spill and disposed of properly. 

D In the event of a spill , any spillage will be drained from the containment structure 
through a drain and valve within 24 hours ofthe spill and disposed of properly. The 

drain and valve system are shown in detail on the scaled drawing. 

Site Plan Requirements 
Items 34 - 46 must be included on the Site Plan. 

34. [g) The Site Plan must have a minimum scale of 1" = 400'. 

Site Plan Scale : 1" = 100'. 

35. 100-year floodplain boundaries: 

RECEIVED 

JUN 2 8 2016 

COUNTY ENGINEER 

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

[g) No part of the project site is located within the 100-year floodplain . 
The 100-year floodplain boundaries are based on the following specific (including date of 

material) sources(s) : FEMA Panels 48259C0450F dated 12/17/10; the rest are dated 9/2/09 
48091C0185F; 48091C0195F; 4891C0215F .. 

36. D 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, etc. are shown on the site plan . 

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

greater than ten-foot contour intervals. Finished topographic contours will not differ 
from the existing topographic configuration and are not shown. Lots, recreation 
centers, buildings, roads, etc. are shown on the site plan . 

37. [g) A drainage plan showing all paths of drainage from the site to surface streams. 

38. [g) The drainage patterns and approximate slopes anticipated after major grading activit ies. 

39. [g) Areas of soil disturbance and areas which will not be disturbed . 

40. [g) Locations of major structural and nonstructural controls. These are the temporary and 
permanent best management practices. 

41 . [g) Locations where soil stabilization practices are expected to occur. 

42. [g) Surface waters (including wetlands) . 
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ON/A 

43. ~ Locations where stormwater discharges to surface water. 

RECEIVED 

JUN 2 8 2016 

0 There will be no discharges to surface water. COUNTY ENGINEER 

44. 0 Temporary aboveground storage tank facilities. 

~ Temporary aboveground storage tank facilities will not be located on this site. 

45 . 0 Permanent aboveground storage tank facilities. 

~ Permanent aboveground storage tank facilities will not be located on this site. 

46. ~ Legal boundaries of the site are shown . 

Permanent Best Management Practices (BMPs) 
Practices and measures that will be used during and after construction is completed. 

47. ~ Permanent BMPs and measures must be implemented to control the discharge of 
pollution from regulated activities after the completion of construction . 

ON/A 

48. ~ These practices and measures have been designed, and will be constructed, operated, 
and maintained to insure that 80% of the incremental increase in the annual mass 
loading of total suspended solids {TSS} from the site caused by the regulated activity is 

removed. These quantities have been calculated in accordance with technical guidance 
prepared or accepted by the executive director. 

~ The TCEQ Technical Guidance Manual {TGM} was used to design permanent BMPs 
and measures for this site. 

0 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 : 

ON/A 

49. ~ 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. 

ON/A 

50. 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 
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RECEIVED 

JUN 2 8 2016 
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Application Processing and Approval), may no longer apply and the property o\N'I1et'rt10st 
notify the appropriate regional office of these changes. 

0The site will be used for low density single-family residential development and has 
20% or less impervious cover. 

0The site will be used for low density single-family residential development but has 
more than 20% impervious cover. 

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

51. 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 ifthe 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 Approva l), may no longer apply and the property owner must notify the appropriate 
regional office of these changes. 

D Attachment I- 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 . 

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

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

52. D Attachment J - BMPs for Upgradient Stormwater. 

D 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 . 

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

[g) 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. 

53 . D Attachment K- BMPs for On-site Stormwater. 

[g) 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. 

D 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 . 
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RECEIVED 

JUN 2 8 2016 

54. [g] Attachment L- BMPs for Surface Streams. A description of the BMPs andYrQ~~'( ENGINEER 
that prevent pollutants from entering surface streams is attached. 

ON/A 

55. [g] Attachment M -Construction Plans. Construction plans and design calculations for the 
proposed permanent BMPs and measures have been prepared by or under the direct 
supervision of a Texas Licensed Professional Engineer, and are signed, sealed, and 
dated. Construction plans for the proposed permanent BMPs and measures are 
attached and include : Design calculations, TCEQ Construction Notes, all proposed 
structural plans and specifications, and appropriate details. 

ON/A 

56. [g] Attachment N- Inspection, Maintenance, Repair and Retrofit Plan. A site and BMP 
specific plan for the inspection, maintenance, repair, and, if necessary, retrofit of the 
permanent BMPs and measures is attached. The plan fulfills all of the following: 

[g] Prepared and cert ified by the engineer designing the permanent BMPs and 
measures 

[g] Signed by the owner or responsible party 
[g] Outlines specific procedures for documenting inspections, maintenance, repairs, 

and, if necessary, retrofit . 
[g] Contains a discussion of record keeping procedures 

ON/A 

57. 0 Attachment 0- 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. 

[gj N/A 

58. [g] Attachment P- 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 wh ich 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 result in water quality 
degradation . 

ON/A 

Responsibility for Maintenance of Permanent BMPs and 
Measures after Construction is Complete. 

59. [g] 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 
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RECEIVED 

JUN 2 8 2016 

COUNTY ENGINEER 
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. 

60. [gJ 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. 

Administrative Information 

61. [gJ 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. 

62. [gJ Any modification of this Contributing Zone Plan may require TCEQ review and Executive 
Director approval prior to construction, and may require submission of a revised 
application, with appropriate fees . 

63. [gJ The site description, controls, maintenance, and inspection requirements for the storm 
water pollution prevention plan (SWPPP) developed under the EPA NPDES general 
permits for stormwater discharges have been submitted to fulfill paragraphs 30 TAC 
§213.24(1-5) of the technical report. All requirements of 30 TAC §213.24(1-5) have 
been met by the SWPPP document. 

[gJ The Temporary Stormwater Section (TCEQ-0602) is included with the application . 

11 of 11 
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NARRATIVES FOR ATTACHMENTS A- P 

ATTACHMENT A- Road Map 
From Austin drive south on IH 35. On the 
north side of New Braunfels, exit and proceed 
west on SH 46 for a substantial distance, 
travelling west of US 281 (Bulverde) . On SH 
continue west of US 281 approximately 5.5 
miles to the St Joseph Catholic Church 
(pictured). This is near the middle of roadway 
Section D. From the church, it is another 3.4 
miles west to the KendalVComal County line, 
which is within Section C. 

ATTACHMENT B - USGS Quadrangle Map 
See attached USGS Topo Map 

ATTACHMENT C- Project Narrative 

RECEIVED 
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TxDOT plans to widen four sections (Sections A, B, C and D) of SH 46 in Kendall and Comal 
Counties to accommodate passing lanes. Sections A, B and part of Section C are in Kendall 
county, which is a county not subject to the TCEQ's Edwards Aquifer rules (30 TAC 213). No 
further information on Kendall County areas is presented in this application. This application is 
to permit the portion of Section C that is within Comal County, and Section D which is entirely 
within Comal County. 

The portion of Section C subject to the Edwards Rules is located in Comal County and it begins 
at the Comal!Kendall County line (which is marked by signs) and extends 0.5852 mile (3 ,090 
feet) east of the county line. It is in an unincorporated portion of Comal County, within the 
Cibolo Creek watershed. 

Section D begins 0.8977 mile ( 4,4 70 feet) west of Limestone Ledge (easily identifiable private 
driveway) to 0.5824 mile (3 ,075 feet) east of Limestone Ledge, Bulverde, Comal County, Texas. 
The western end of Section D is in the Guadalupe River watershed but the majority of Section D 
is within the Cibolo Creek watershed. 

None of the roadway work in Coma! County crosses the floodplain, perennial streams or 
intermittent streams but there are some ephemeral stream crossings and off-site ephemeral 
ponds. The project limits are located on Glen Rose limestone. 

The proposed roadway work would add passing lanes to improve traffic flow and safety along 
SH 46. Section D would also include a center turn lane in proximity to a church. In general, the 
roadway would be widened by scabbing additional pavement onto the edges of the existing 
roadway, placing a new surface coating upon the entire widened sections, and then restriping the 
roadway. The typical sections attached to this application generally illustrate the existing and 

l 



~---

RECEIVE 

JUN 2 8 2016 

COUNTY ENGINEER 
proposed conditions. In Section C, most of the widening would be approximately 10 feet wide 
along the south side of the road. In Section D, most of the widening would add 10 feet of 
pavement to each side of the road. The proposed roadway improvements would be constructed 
within the existing State-owned right of way (ROW). 

A storm water pollution prevention plan (SW3P) would be implemented in accordance with a 
TPDES Construction General Permit. A Notice of Intent would be submitted to TCEQ to obtain 
permit coverage. The SW3P would utilize approximate temporary BMPs such as silt fence, rock 
filter dams and other measures to control pollutants during the construction phase. 

The project would include ancillary features such as adding and relocating guardrails as slopes 
and obstacles dictate, relocating signs and minor modifications of existing culverts (lengthening 
or adding safety end treatments). In the areas where the road is widened, the roadside slopes and 
ditches would generally have to be re-graded. Topsoil, seed and soil retention blankets would be 
used to stabilize these temporary impact areas. 

Sections C and D cumulatively have 11.94 acres of existing impervious cover (IC) and the 
project would add 3.91 acres of IC, bringing the total IC after construction to 15.85 acres. 
Adding 3.91 acres of IC requires a treatment system capable of removing 3,510 lbs of total 
suspended solids (TSS) each year. In Section C, two vegetated filter strips (VFS) and one swale 
would filter runoff from the pavement. In Section D, nine VFS would filter runoff from the 
pavement. These BMPs would remove 3,977 lbs TSS per year, exceeding the minimum 
requirement by 467 lbs. 

There are no offsite areas or existing permanent BMPs. The site history is a rural highway. 

ATTACHMENT D- Factors Affecting Surface Water Quality. 
The project would disturb soils adjacent to the existing roadway and make them vulnerable to 
erosion. Materials used to build the new bridge and widen the road, and construction equipment 
are potential sources of storm water pollutants. Construction materials include roadway base 
material, new topsoil, and asphalt products which are sprayed onto the widened pavement 
surface. Concrete products may also be pollutant sources. Concrete washout pits would be 
established to contain rinse waters from concrete handling equipment. Construction equipment 
would run on diesel or gasoline fuels and contain lubricating oils, engine coolants, and hydraulic 
oils. Incidental releases or accidents may cause construction material and equipment releases 
into soils, which could then be carried to receiving streams. Newly seeded or sodded soils would 
be fertilized. A storm water pollution prevention plan implemented per the TCEQ's 
Construction General Permit TXR 150000 would minimize the incorporation of construction 
related pollutants into storm water runoff during the construction phase. After construction is 
complete, the additional impervious cover would generate an increase in total suspended solids 
(TSS) as calculated by TCEQ' s technical guidance. The increase in TSS would be mitigated 
with vegetated filter strips and swales. 

ATTACHMENT E - Volume and Character of Stormwater 
The runoff coefficient describes the ratio of runoff to rainfall. Storm water discharging from the 



project limits is a combination of runoff from the paved and unpaved portions of the State ROW. 
Runoff quality is influenced by numerous factors including natural soil chemistry, on-site land 
use (roadway) and area land use. The project would not cause any significant long term change 
in the character of the runoff. 

ATTACHMENT F- Suitability Letter from Authorized Agent 
Not applicable because the project does not involve sewerage facilities . 

ATTACHMENT G -Alternative Secondary Containment Methods 
ot applicable because the project does not involve ASTs. 

ATTACHMENT H-AST Containment Structure Drawings 
Not applicable because the project does not involve ASTs. 

ATTACHMENT I- 20% or Less Impervious Cover Waiver 
Not applicable because the project exceeds 20% impervious cover. 

ATTACHMENT J- BMPs for Upgradient Stormwater 
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The project does not include features to provide post-construction treatment of runoff from 
upgradient locations, but the SW3P is designed to protect streams that cross the roadway via 
culverts. 

ATTACHMENT K- BMPs for On-site Stormwater 
Vegetated filter strips (VFS) and swales will be used to prevent pollution of surface water. VFS 
and swale locations are shown on the CZP Layouts 

ATTACHMENT L - BMPs for Surface Streams 
Protective measures during the construction phase are shown on the SW3P sheets. Appropriate 
erosion, sedimentation and post construction stabilization controls would be utilized to protect all 
surface streams during construction. Post construction protective measures are shown on the 
CZP Layouts. 

ATTACHMENT M- Construction Plans 
Roadway plan sheets illustrated the areas of proposed widening. 

ATTACHMENT N - Inspection, Maintenance, Repair and Retrofit Plan 
See list of attachments below. 

ATTACHMENT 0- Pilot-Scale Field Testing Plan. - Not applicable 

ATTACHMENT P- Measures for Minimizing Surface Stream Contamination. 
The project would not change the way in which water enters a stream as a result of the 
construction and development. The project would not directly impact any surface streams. The 
project represents only a minor change from existing conditions and would not substantially 
impact stream flashing, the creation of stronger flows and in-stream velocities. 
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Design Calculations 

Project Name: SH 46 Passing Lanes 

RECEIVED 

JUN 2 8 2016 

COUNTY ENGINEER 

The following calculation sheets have been completed to meet the requirements of the TCEQ as stated 

in "Complying with the Edwards Aquifer Rules- Technical Guidance on Best Management Practices" 
(Revised July 2005). 

Martin Palacios, P.E. No. 111619 
Bain Medina Bain, Inc. 
TBPE Firm Registration F-001712 
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Summary: 

Conclusion: 

TSS reduction requirements for this project= 

Load removed by grassy swales that meet width 
and slope criteria = 

Load removed by vegetated filter strips that meet 
the width and slope criteria= 

Load removed by vegetated fi lter strips and grassy 
swales that meet width and slope criteria = 

3,510 lbs/yr 

2591bs/yr 

3,718 lbs/yr 

3,977 lbs/yr 

The required TSS load reduction from the project is 3,510 lbs/yr. The calculated 
TSS reduction resulting from the proposed vegetative filter strips and grassy 
swales that meet slope and width criteria is 3,977 lbs/yr. These BMPs would 
provide the required TSS load removal requirement for the project. 

~I 
I 
I 



SH46 TOTAL IMPERVIOUS TREATED AREAS WITH GRASSY SWALES 

Ac ~ 

TOTAL TREATMENT 
TOTAL TREATMENT AREA 

NAME AREA 

SQFT ACRES 

C3-1 23791 0.55 

DRAINAGE BASIN TOTAL (GRASSY SWALES) 

TOTAL 

SQFT ACRES 

C3 23791 I 0.55 

TOTAL 23791 0.55 

IMPERVIOUS 

TREATMENT AREA 

SQFT 

13920 
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IMPERVIOUS 

TREATMENT AREA 

ACRES 

0.32 

IMPERVIOUS 

SQFT ACRES 

13920 I 0.32 

13920 0.32 

SH46 TOTAL IMPERVIOUS TREATED AREAS WITH VEGETATIVE FILTER STRIPS 

Ac 

TOTAL TREATMENT 
TOTAL TREATMENT AREA 

IMPERVIOUS IMPERVIOUS 

NAME AREA TREATMENT AREA TREATMENT AREA 

SQFT ACRES SQFT ACRES 

C3-2 10545 0.24 7418 0.17 

C3-3 6940 0 .16 4854 0 .11 

01-1 14739 0.34 8751 0.20 

02-1 11182 0 .26 8193 0.19 

02-2 11184 0.26 8186 0.19 

02-3 11224 0 .26 8480 0.19 

03-1 3777 0.09 3286 0.08 

03-2 7539 0 .17 6S89 0 .15 

04-1 50992 1.17 43319 0.99 

04-2 86490 1.99 60421 1.39 

05-1 10741 0.25 6626 0.15 

DRAINAGE BASIN TOTAL (VEGETATIVE FILTER STRIPS) 

TOTAL IMPERVIOUS 

SQFT ACRES SQFT ACRES 

C3 17485 0.40 12272 0.28 

D1 14739 0.34 8751 0.20 

D2 33590 0.77 24859 0.57 

D3 11316 0.26 9875 0.23 

04 137482 3.16 103740 2.38 

DS 10741 0.25 6626 0.15 

TOTAL 225353 5.17 166123 3.81 

All values calculated from microstation Contributing Zone Plan sheets 



Impervious Cover Calculations 

Project Name: SH46 Passing Lanes 

County: Carnal County 

Length of Project: SEG C(Comal) = 3012 linear feet; SEG D{Comal) = 7816 linear feet 
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Drainage Basin C3 01 02 03 04 05 Total 

Existing ROW (acres)* 

Existing Roadway (acres)* 

7.28 1.59 5.50 1.71 11.00 3.72 30.8 

Total Existing Impervious Cover(acres}* 

Proposed ROW (acres)* 

Proposed Roadway (acres)* 

3.39 

3.551 

7.28 

3.77 

0.68 

0.681 

1.59 

0.81 

----~------;-----~~----~ 
2.42 0.74 2.70 1.69 

2.431 0.751 2.761 1.771 

5.50 1.71 11.00 3.72 

3.55 0.92 3.80 2.29 

Total Proposed Impervious Cover(acres}* L-1 __ 3 ._82_,JIL...__0_._81-li'---3-.8_1...~..1 __ 1_.1_2.L,I __ 3_.9_7.L..,I __ 2_.3__.21 

Pre-Canst. % o(lmpervious Cover 

Post-Canst.% of Impervious Cover 

48.76% 

52.47% 

42.77% 44.18% 43.86% 25.09% 47.58% 
----~------;-----~~----~ 

50.94% 69.27% 65.50% 36.09% 62.37% 
----~------~----~~----~ 

11.94 

30.8 

15.85 

Net increase of Impervious Area 0.27 0.13 1.38 0.37 1.21 0.55 3.91 
1-----t---~~ 

Increase Percentage in Impervious Cover 3.71% 8.18% 2.5.09% 21.64% 11.00% 14.78% 12.69% 

*All area were measured in microstation 

Runoff Coefficient Calculations: 

Pre-Construction Runoff 

'-----lL------JL.-

Pre-Construction IC = 
Post-Construction IC = 

Rv = 1.72x(IC)"3- 1.97x{IC)"2 + 1.23x(IC) + 0.02 

Rv = 
Post-Construction Runoff 

Rv = 1.72x(IC)"3- 1.97x(IC)"2 + 1.23x(IC) + 0.02 

Rv = 

All area calculations were completed in microstation 

0 .30 

0.37 

0.3877 

0.5146 

• 
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TSS Removal Calculations 04-20-2009 Project Nama: SH 46 
Date Prepared: 101712014 COUNTY ENGINEER 

Additional information Is provided for cells with a red triangle in the upper right corner. Place the cursor over the cel l. 
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 spreadshe 

1. Th! Required Load Reduction for the total prolac:t: Calculations from RG-348 Pages 3-27 to 3-30 

Page 3-29 Equatlon 3 3: 4.t z 27.2(A, x P) 

where. 4.t TOTAL PROJECT = Required TSS removal resulting from the proposed development = 80% of lnc:teased io; 

A, = 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 = 

Total project area Included In plan • = acres 
Predavelopment Impervious area within the Rmlts of the plan • = ,....----'~-i:----,acras 

Total post-development Impervious area within the limits of the plan' = acn!s 
Total post-development Impervious cover fraction • = f---''='---t 

p = Inches 

~ TOT.AL. PROJECT :a 

• The values entered In these fields should be for the total project area 

3510 

Number of drainage basins I outtans areas leaving the plan area = 6 

2. Drainage Basin Pe!llmeters l!hiJ Information should be proyldad for each basin): 

Drainage Basin/Outfall Area No. = C3-1 

Total drainage basin/outfall area= 
Predevelopment Impervious area within drainage basin/outfall area • 

Post-development Impervious area within drainage basin/outfall area = 
Post-development Impervious fraction within drainage basin/outfall area • 

t.._, T>cS BASIN " 

3. Indicate the proposed BMP Cosle for this bq!n. 

7.28 
3.55 
3 82 
0.52 
242 

Proposed BMP = Grassy Swale 

tbs 

acres 
acres 
acres 

lbs 

Removal efficiency ,. 70 percent 

4. Calculate Maximum TSS Load Removed llal for this Drainage Bytn bv the §elected BMP Type. 

RG-348 Page 3-33 Equation 3 7 4. = (BMP efficiency) x P x (JI, x 34 6 + A. x 0.54) 

Aqualogic Cartridge Alter 
Bioretenllon 
Canteen StonnFilter 
Constructed Wetla(ld 
Extended Detentlon 
Grassy Swale 
Retention I Irrigation 
Sand Fl ier 
Stormceptor 
Vegetated Alter Strips 
Vortechs 
Wet Basin 
Wet Vault 

where Ac = Total On-Site drainage area In the BMP catchment area 

A; = Impervious area proposed In the BMP catchment area 

A. = Pervious area remaining In the BMP catchment area 

4. = TSS load removed from this catchment area by the proposed BMP 

Ac = 0 55 acres 

A;= 0 32 acres 

A.= 0.23 acres 

4.= 259 lbs 
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5. Calculate Fra<;tlon of Annual Runoff to Treat tht drainage basin I outfall arao 

Desired L,., THlS ......,N • 259 lbs COUNTY ENGINEER 
F = 1.00 

6. Calculate Capturt Volume rtgulrtd by the BMP Type for this drainage basin I outfall area. Calc;Uations from RG-348 Pages 3-34 lo 3-36 

Ralnfan Depth = 
Post Development Runoff Coefficient = 

On-sRe Water Quality Volume z 

Off-site area draining to BMP = 
Off-sfte Impervious cover draining to BMP z 

ImperviOus fraction of off-sMe area = 
Off-sKe Runoff Coefficient • 

Off-sKe Water Quality Volume = 

4.00 
0.41 
3254 

Inches 

cubic feet 

Calculations from RG-346 Pages 3-36 to 3-37 

0.00 
0.00 

0 
0.00 

0 

acres 
acres 

cubic feet 

Storage for Sediment ~ 651 
Total Capture Volume (required water quality volume(s) x 1.20)" 3905 cubic feet 

The following sections are usad to calculate the required water quality volume(s) for the selected BMP 
The values for BMP Types not selected In <;ell C45 will show NA. 
7. RetanUonllrrlgatlon Svstem Designed as Required In RG-346 Pages 3-42 lo 3-46 

Required Water Qualfty Volume for retention basin = 

lrr1gallon Area Calculations 

Solllnflltratlon/parmeablllty rata c 

Irrigation area= 

8. Extended Dete!ltion Basi!! Svstem 

Required Water Qualfty Volume for extended delenlion basin ~ 

9. Fitter area for Sand Filters 

9A. Full Sadlmentatlon and Filtration System 

Water Quality Volume for sedimentation basin • 

Ml!!lmum r~ter basin area • 

Maximum sedimentation basin area = 
Minimum sedimentation basin area • 

98. Partial Sedimentation and A!tratlon Svstam 

Water Quality Volume for combined basins = 

Minimum filter basin area = 
Maximum sedimentation basin area = 
Minimum sedimentation basin area = 

10. Bloretentlon Svstem 

11. Wet Basins 

Required Water Qualfty Volume for Bloretentlon Basin = 

Required capacfty of Permanent Pool = 
Required capacity at WQV Elevation = 

12. Construct1d Wetlands 

Required Water Qualfty Volume for Constructed WeUands z 

NA 

01 
NA 
NA 

cubic feet 

irVhr Enter determtned permeability rate or assumed value , 
square feet 
acres 

Designed as Required In RG-348 Pages 3-46 to 3-51 

NA cubic feet 

Desig!IBd as Required In RG-346 Pages 3-56 to 3-63 

NA 

NA 

NA 
NA 

NA 

NA 

NA 
NA 

cubic feet 

square feet 

square feet For minimum water depth of 2 feet 
square feet For maximum water depth of8 feet 

cubic feet 

square feet 

square feet For minimum water depth of2 foal 
square feel For maximum water depth ofB feat 

Designed as Required in RG-348 Pages 3-63 to 3-65 

NA cubic feet 

Designed as Required in RG-348 Pages 3-66 to 3-71 

NA 
NA 

cubic feet 
cubic feet 

Permanent Pool Capacity Is 1 20 times the WQV 
Total Capacity should be the Permanent Pool Capacol) 
plus • second WQV 

Designed as Required In RG-348 Pages 3-71 to 3-73 

NA cubic feet 



13. Aqllfloa!cTII Ctrtr!dat System Designed as ReqLired in RG-348 Pages 3-74to 3-78 

H 2005 Ttchnlcal Guidance Manual (RG-348) does not exempt the required 20% Increase with maintenance contract with Aqualoglc' "' RECEIVED 

Required Sedimentation chamber capacity • 
F~ter canisters (FCs) to treat WQV = 

FiHer basin area (RIA,.) = 

14. Stormwater Mtnagamant StormFIIter® by CONTECH 

Required Water Quality Volume for Conl&eh Storm Filter System • 

NA 
NA 

NA 

NA 

cubic feel 
cartridges 
square feet 

cubic feet 

JUN 2 8 2016 
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THE SIZING BECU!BgMEHJS fOB..ll:iE..f.OIJ.O~JlMeA .l.LOAD.BEMOYALS ARE a6S.EP ueoN FLOW BATES· HOT CAI,~\.ATED WATER QUAL[Y VOl 

15. Grassy Swales 

Design paramelers for !he swale· 

Drainage Area to be Treated by the SwaJe = A • 
Impervious Cover In Drainage Area " 

Ralnfa8 Intensity = I = 
Swale Slope • 

Side Slope (z) = 
Design Water Depth • y • 

Weighted Runoff CoeffiCient = C = 

Acr. = cross-sectional area of now In Swale • 

Pw • Wetted Parmeter = 
R, = hydraulic radius of now cross-section = Aa!Pw = 

n = Manning's roughness coefficient • 

15A. Using the Method Described In the BG-348 

Maming's Equation Q = 1.,.42 Acr. R, :11.1 S 0 5 

n 

To caiculato the flow velocity In the swale 

b= 0 134xQ -zy 

y'" s" 
Q:zCIA= 

V (Velocity of Aow In the swaie) = Q/Aa = 

To calculate the resulting swaie length 

L = Minimum Swale lenglh • V (ft/sec) • 300 (sec) = 

Designed as Required in RG-348 

0 55 acres 
0 32 acres 

1 1 lnfly 

0 014 ftlfl 
3 

0 33 ft 
0 57 

0 82 sf 

3.58 feet 

0.23 feet 

02 

1 49 feet 

0.34 cfs 

0.42 !Vsec 

126 03 feet 

Pages 3-51 to 3-54 

If any of the restAting values do not meet the design requirement set forth in RG-348 , the design paramelers musl be modif10d and the solver rerun 

158. Altamatlve Method using Excel Solver 

Design Q o: CIA"' 

Manning's Equation Q " 
Swale Width= 

Instructions are provided to the right (green comments) 

Flow Velocity 
Minimum Length • 

Instructions are provided to the right (blue comments). 

Design Width = 
Design Discharge • 

Design Depth = 

0.34 cfs 

0.88 cfs 
6.00 fl 

0.42 !Vs 
126 03 fl 

6 ft 
0 90 cfs 
0.33 fl 

Error 1 = -054 

Error 2 = -055 
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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 spreadshe 

1. !bt Required load Reduction for the total project: Calculations from RG-348 Pages 3-27 to 3-30 

Page 3-29 Equation 3 3: l.w = 27.2{A.. x Pl 

where Lw TOTAl. PRCJECT = Required TSS removal resulting from the proposed development = 80% of Increased lo. 

At. = Net Increase In Impervious area for the project 

P ~ Average aMUBI precipitation, Inches 

SHe Data. Determine Required Load Removal Based on the Entire Project 
County= 

Total proj ect area Included In plan • ~ acres 
Predevelopment Impervious area witNn the limfts of the plan • = acres 

Total post-development impervious area wHNn the limHs of the plan• ,r-......-:;~:;:---,acres 
Total post-development impervious cover fraction • =l----'~.:.....--1 

P = Inches 

l.w TOTAL PROJECT : 

• The values entered in these fie lds should be for the total project area 

3510 

Number of drainage basins I outfalls areas leaving the plan area = 6 

2. 0[Jinage Basin Parameters ITh!s Information should be provided for tach bpslnl: 

Drai nage Basin/Outfall Area No. • 

Total drainage basln/outfaU area= 
Predevelopment Impervious area within drainage baslnloutfaU area = 

Post-development impervious area wtthin drainage baslnloutfal area • 
Post-development impervious fraction within drainage baslnloutfal area = 

l.w THIS t!ASIH " 

3. ln!flcato the proposed BMP Code for this basin. 

C3-2 

7 28 
3 55 
3 82 
0.52 

242 

!bs. 

acres 
acres 
acres 

!bs 

Proposed BMP z Vegetated Filter Strips 
Removal efficiency " 85 percent 

4. Ce!t;ylate Mplm um TSS Load Removed llal for thla Dr!lntga Bnln by the l!ltytad BMP Type. 

RG-348 Page 3-33 Equation 3 7· L.,. = (BMP efficiency) x P x (A. x 34.6 + A,. x 0 54) 

Aqualogic Car1ridge Filer 
Blorelentlon 
Contech StormFUter 
Constructed Wetland 
Extended Detention 
Grassy Swa!e 
Retention /Irrigation 
Sand FDter 
Stormceptor 
Vegetated Fitter Strips 
Vortechs 
Wet Basin 
Wet Vault 

where Ac = Total On-SHe drainage area In the BMP catchment area 

A. " Impervious area proposed in the BMP catchment area 

A,. " Pervious area remaining in the BMP catchment area 

L.. = TSS Load removed from this calchment area by the proposed BMP 

Ac = 024 acres 

A. = 017 acres 

A,. = 0.07 acres 

4. " 186 lbs 
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TSS Removal Calculations 04-20-2009 Project Name: SH 46 
Date Prepared: 1 0/712014 

COUNTY ENGINEER 

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 spreadshe 

1. The Required Load Rtdu~;tlon for the total prolect: Calculations from RG·348 Pages 3-27 to 3-30 

Page 3-29 Equation 3 3: t... = 27 .2(A, x f>) 

where. L..,. rar..._ PROJECT = Required TSS removal resu~ing from the proposed development = 80% of lncraased Jo; 

A., = Net Increase In impervious area for the project 
P = Average amual preclpRatlon, Inches 

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

Total project area included In plan • • acres 
Pradevelopment Impervious area within the limits of the plan • = acres 

Total post-development Impervious area within the limits of the plan• =.-___,:-=::;:=---,acres 

Total post·development Impervious cover fraction • =r--=::---1 
p s Inches 

t... TOTAl PROJECT: 

• The values entered In these fie lds should be for the total project area 

3510 

Number of drainage basins I outfalls areas leaving the plan area : 6 

2. Oraln@Q9 Sasln Param9ters (!his Information should bit provided for each b!lsln!; 

Drainage Basin/Outfall Area No. = 

Total drainage basin/outfall area= 
Predevelopment Impervious area within drainage basin/outfall area = 

Post-development impervious area within drainage basin/outfall area = 
Post·development impervious fraction within drainage basin/outfall area= 

L,.. TH15 BASlH = 

3. Indicate the propoS!d BMP Code for Ibis buln. 

C3-3 

7.28 
3 55 
3 82 
0.52 
242 

lbs 

acres 
acres 
acres 

lbs 

Proposed BMP = Vegetated Filter Strips 
Removal effiCiency = 85 percent 

4. Caleulatt MMimym TSS Load Removed ll.pl for this Drainage Basin by t1w1 selected BMP Tv pt. 

RG-348 Page 3-33 Equation 3 7 4, = (BMP efficiency) x P X (A, x 34.6 + A., x 0.54) 

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

where· Ac = Total On.Sne drainage area In the BMP catchment area 

A, = Impervious area proposed In the BMP catchment area 

Ap = Pervious area remaining In the BMP catchment area 

4. = TSS Load removed from this catchment area by the proposed BMP 

Ac= 0.16 acres 

A,= 0 11 acres 

Ap= 0.05 acres 

4.= 108 lbs 



ECEIVED 

JUN 2 8 2016 
Texas Commission on Environmental Quality 

TSS Removal Calculations 04-20-2009 ProjectName: SH46 COU NTY ENGINEER 
Date Praparad: 10/7/2014 

Additional information Is provided for cells with a red triangle in the upper right comer. 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 spreadsheE 

1. The Required load Reductlon for the total protect; Calculations from RG-348 Pages 3-27 to 3-30 

Page 3-29 Equation 3 3: Lw = 27.2(AH x PJ 

where: Lw ToTAL PROJECT = Required TSS removal resulting from the proposed development ,. 80% of Increased ic 

A" = Net increase in impervious area for the project 

P = Average annual precipitation, inches 

Site Data: Determine Required Load Remowl Based on the Entire Project 
County • 

Total project area included In plan • • acres 
Predevelopment Impervious area within the limits of the plan • =,.---'..:...::~--.acres 

Total post-development impervious area within the limits of the plan· = acres 
Total post-development impervious cover fraction · = 1-~~~--1 

P = inches 

La.. TOTAl. PA.OJ£CT .. 

• The values entered In these fields should be for the total project area 

3510 

Number of drainage basins I outfalls areas leaving the pian area = 6 

2. Drainage Basin Partmeters !This Information sboytd be provided for each basin!: 

Drainage Basin/Outfall Area No. = D1 -1 

Total drainage basin/outfall area = 
Predevelopment impervious area wnhln drainage basin/outfall ama • 

Post-development impervious area within drainage basin/outfall area = 
Post-development Impervious frnctlon within drainage basin/outfall area = 

Lw TH!I IIASN = 

3. Indicate the propoud BMP Code for this basin. 

1.59 
0 68 
0.81 
0.51 
117 

lbs 

acres 
acres 
acres 

lbs 

Proposed BMP = Vegetated Filter Strips 
Removal efficiency = 85 percent 

4. Calculate Maximum TSS load Removed fl,) for !his 0111inase Basin by the 11lected BMP Type. 

RG-348 Page 3-33 Equation 3 7. LR = (BMP efficiency) x P x (A, x 34 6 + Ap x 0 54) 

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

where Ac = Total On-Site drainage area In the BMP catchment area 

A, = 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= 034 acres 
A,z 0 20 acres 

A. = 0.14 acres 

41= 196 ibs 



Texas Commission on Environmental Quality 

TSS Removal Calculations 04-20-2009 Project Nama: SH 46 

RECEIVED 

JUN 2 8 2016 

DataPrepared : 10/7/2014 COUNTY ENGINEER 

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 spreadsheE 

1. The Btgul!'fd Load Reduction for the total pro!ect: Calculations from RG-348 Pages 3-27 to 3-30 

Page 3-29 Equation 3.3: LM = 27 .2(A,., x P1 

where: L .. TOTAL PROJECT = Required TSS removal resulting from the proposed development a 80% of Increased 1c 
A,., a Net Increase In Impervious area for the project 

P = Average annual precfpltatlon, Inches 

Site Data: Determine Required Load Removal Based on the Entire Project 
County • Coma! 

Total project area Included In plan • • 30.80 acres 
Predevelopment Impervious area within the limits of the plan • =..--!~:;_-..,acres 

Total post-development Impervious area within the limits of the pian• = acres 
Total post-development Impervious cover fraction • =1---!~:...._--1 

P = Inches 

La.t TOT~PROJECT 3 

• The values entered in these fields should be for the total project area 

3510 

Number of drainage basins I outfalls areas leaving the plan area = 6 

2. Drainage Basin Parameters (This Information should be provided for nc;h basin): 

Drainage Basin/Outfall Area No. " 

Total drainage basin/outfall area " 
Predevelopment impervious area within drainage basin/outfall area • 

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

l_. THI. BAS H "' 

J. lndlcatetba proROsad BMP Coda tor this basin. 

02-1 

5 50 
2 43 
3 81 
0.69 
1239 

lbs 

acres 
acres 
acres 

lbs. 

Proposed BMP = Vegetated Filter Strips 
Removal efficiency = 115 percent 

4. Ctlculata Maximum TSS Load Removed !Lol for this Dfj!lnage Basin by the select~ BMP Ty!!!. 

RG-348 Page 3-33 Equation 3 7 L, = (BMP efficiency) x P x (~ x 34.6 + Ap x 0.54) 

Aqualoglc Cartridge Filter 
Bloretention 
Contac;b StormFUter 
Constructed Wetland 
Extended Detention 
Grassy Swale 
Retention /Irrigation 
Sand Filter 
Stormceptor 
Vegetated Filter Sllips 
Vortechs 
Wet Basin 
Wet Vault 

where Ac = Total On-Site drainage area In the BMP catchment area 

A1 = 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 = 026 

019 
0.07 

185 

acres 

acres 

acres 

lbs 



Texas Commission on Environmental Quality 

TSS Removal Calculations 04--20·2009 Project Nama: SH 46 

RECEIVED 

JUN 2 8 2016 

OatePrepared: 1017/2014 COUNTY ENGINEER 

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 spreadsheE 

1. The Btqulred 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(A, x P1 

where. L~o~ rar.ot. PROJECT "' Required TSS removal resulting from the proposed development"' 80% of increased lc 

AN = Net Increase In Impervious area for the project 
P "' Average annual precipitation, Inches 

Site Data: Detennlne Required load Removal Based on the Entire Project 
County" 

Total project area included In plan • = acres 
Predevelopment lmpervtous area w~hln the limits of the plan • • r----7,:;.::.::---..acres 

Total post-development impervious area within the limits of the plan• = acres 
Total post-development Impervious cover fractlon • = 1----''===''------i 

p = Inches 

LinDT AI. PROJECT = 

• The values entered in these fields should be for the total project area 

3510 

Number of drainage basins I outfalls areas leaving the plan area = 6 

2, Q@lnage Bnln Pa@meters (This lnfonnatlon should be proylded for each basin): 

Drainage Basin/Outfall Area No. = 

Total drainage basin/outfall area " 
Predevelopment Impervious area within drainage basin/outfall area = 

Post-development impervious area within drainage basin/outfall area "' 
Post-development Impervious fractlon within drainage basin/outfall area = 

LMTlitS BASIN = 

3. Indicate the proposed BMP Codo for this basin. 

02-2 

5.50 
2.43 
3 81 
0.69 
1239 

lbs 

acres 
acres 
acres 

ibs 

Proposed BMP = Vegetated Filter Strips 
Removal efficiency = 85 percent 

4. Calculate Maximum TSS Load Removed flal for this Or;!lnage Basin by the selected BMP Type. 

RG-348 Page 3-33 Equation 3 7. LR " (BMP efficiency) x P x (A1 X 34.6 + Ap x 0.54) 

Aqualoglc Cartridge Filter 
Bloretentlon 
Contech StormFIIter 
Constructed Wetland 
Extended Detention 
Grassy Swale 
Retention / lnigatlon 
Sand Filter 
Stormceptor 
Vegetated Filter Strips 
Vortechs 
Wet Basin 
Wet Vault 

where: A<; = Total On·Site drainage area In the BMP catchment area 

A. = Impervious area proposed In the BMP catchment area 

Ap = Pervious area remaining in the BMP catchment area 

L" = TSS Load removed from this catchment area by the proposed BMP 

Ac "' 0.26 acres 

A,= 0 19 acres 

Ap= 0.07 acres 

~ - 185 lbs 



ECEIVED 

JUN 2 8 2016 
Texas Commission on Environmental Quality 

TSS Removal Calculations 04-20-2009 Project Name: SH46 COUNTY ENGINEER 
Date Prepared: 10/7/2014 

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 spreadsheE 

1. The RegYI!lld Load Reduction for the total prolect Calculations from RG-348 Pages 3-27 to 3-30 

Page 3-2g Equation 3.3· 4.. = 27.2(A, x PJ 

where: L" TOTH. PROJECT = Required TSS removal resulting from the proposed development = 80% of Increased lc 

A" = Net Increase In Impervious area fer the project 
P a Average annual precipitation, Inches 

Site Data: Determine Required Load Removal Based on the Entire Project 
Coooty • 

Total project area Included In plan • = acres 
Predevelopment Impervious area within the limits of the plan • = acres 

Total post-development Impervious area within the limits of the plan• =.-----:-;::.:.;;--,acres 
Total post-development Impervious cover fraction • = 1----'::;:.:..,_-i 

P = ioches 

L .. TOTAL PROJECT = 
• The values entered In these fields should be for the total project area 

3510 

Number of drainage basins I outfalls areas leaving the plan area = 6 

2. OrJinage Basin ParametetJ ITbls Information should be prov!dtd for tach bplnl: 

Drainage Basin/Outfall Area No. c 

Total drainage basin/outfall area • 
Predevelopment Impervious area within drainage basin/outfall area • 

Post-development impervious area within drainage basin/outfall area = 
Post-development Impervious fraction within drainage basin/outfall area = 

LMTHIS&..\SWII. 

3. Indicate the propo19d BMP Code tor th is basin. 

D2-3 

5 50 
243 
3 81 
0.69 
1239 

lbs 

acres 
acres 
acres 

lbs 

Proposed BMP " Vegetated Filter Strips 
Removal efficiency = 85 percent 

4. Ct!cy!lll Maximum TSS Load Bemoytd llal for this Drainage ~.sin bv the selected BMP Type. 

RG-348 Page 3-33 Equation 3 7 41 3 (BMP effid ency) x P x (A. x 34.6 + Ap x 0.54) 

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

where Ac • Total On-Site drainage area In the BMP catchment area 

A. = Impervious area proposed in the BMP catchment area 

Ap = Pervious area remaining ln the BMP catchment area 

L, = TSS l oad removed from this catchment area by the proposed BMP 

Ac= 0 26 acres 

A. - 019 acres 

A, = 0.07 acres 

LR = 185 lbs 



RECEIVED 

Texas Commission on Environmental Quality JUN 2 8 2015 
TSS Removal Calculations 04·20·2009 Project Name: SH 46 

DatePrepared: 10/7/201CQUNTY ENGINEER 

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 spreadsheE 

1. The Reau!red Lojd Reduc!Jon for the tot3! project: Calculations from RG-348 Pages 3-27 to 3-30 

Page 3-29 Equation 3.3: L" = 27 .2(A, x P) 

where: L" TOTAl. PROJEcT = Required TSS removal resulting from the proposed development • 80% of Increased It 

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= 

Total project area Included In plan • = acres 
Predevelopment Impervious area within the limits of the plan • • acres 

Total post-development Impervious area within the limits of the plan• -.-~-==-=;;--,acres 
Total post-development Impervious cover fraction • =1---==:::=---t 

P = Inches 

L,. TOTAl. PROJECT = 

• The values entered In these fields should be for the total p roject area 

3510 

Number of drainage basins I outfalls areas leaving the plan area = 6 

2. Orjlnaga Basin Parameters !This info!!NitfOn should be provided tor ncb bulnl; 

Drainage Basin/Outfall Area No. = D3-1 

Total drainage basin/outfall area = 
Predevelopment Impervious area within drainage basin/outfall area • 

Post-development impervious area within drainage basin/outfall area • 
Post-development impervious fraction within drainage basin/outfall area = 

L,. tHIS IIASIN = 

3. Indicate the oropOl!ed BMP Code for this basin. 

1.71 
0.75 
1 12 
0.65 
332 

lbs 

acres 
acres 
acres 

lbs. 

Proposed BMP • Vegetated Alter Strips 
Removal efficiency = 85 percent 

4. Calculate Maximum TSS Load Remove<! !La! for this Drainage Basin by the selected BMP Type. 

RG-348 Page 3-33 Equation 3 7 ~a (BMP efficiency) x P x (~ x 34,6 + Ap x 0.54) 

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

where Ac = Total On-site drainage area in the BMP catchment area 

~ = Impervious area proposed in the BMP catchment area 

Ap = Pervious area remaining in the BMP catchment area 

~ = TSS Load removed from this catchment area by the proposed BMP 

Ac= 0.09 acres 

A.= 0.08 acres 

Ap= 0.01 acres 

~= 78 lbs 
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Texas Commission on Environmental Quality 

TSS Removal Calculations 04-20-2009 Project Name: SH 46 

RECEIVED 

JUN 2 8 2016 

OatePraparad: 10/712014 CQUNTY ENGINEER 

Additional information Is provided for cells with a red triangle in the upper r ight 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 fie lds. 
Characters shown In black (Bold) are calculated fields. Changes to these fields will remove the equations used In the spreadsheE 

1. Tho Required lolcl BeducUon for the total prpltct Calculations from RG-348 Pages 3-27 to 3-30 

Page 3-29 Equation 3.3: t... = 27.2(A,. x PI 

where. t... TOT"'- PROJECT : Required TSS removal resulting from the proposed development= 80% of Increased lc 

A,. = Net Increase In Impervious area for the project 
P • Average annual precipitation, Inches 

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

Total project area Included In plan o = acres 
Predevelopment Impervious area within the limits of the plan o= acres 

Total post-development Impervious area within the limits of the plan• • .-~-=.::~-,acres 
Total post-development Impervious cover fract ion • =1---'~'---l 

P = Inches 

lo. TOT"'- PROJECT = 

• The values entered In these fields should be for the total project area 

3510 

Number of drainage basins I outfalls areas leaving the plan area = 6 

2. Drainage Basin Parameters IThls lnfonmatlon should be provided for each basin}: 

Drainage Basin/Outfall Area No. = 

Total drainage basiiVoutfall area • 
Predevelopment impervious area within drainage basin/outfall area • 

Post-development Impervious area within drainage basin/outfall area • 
Post-development Impervious fraction within drainage basin/outfall area = 

L., Tl<ISIIASH = 

P Coda for this basin 

03-2 

1.71 
0 75 
1.12 
0.65 
332 

lbs 

acres 
acres 
acres 

lbs 

Proposed BMP ~ Vegetated Filter Strips 
Removal efficiency • 85 percent 

4. Calculato Mplmum ISS Loid Rtmovtd llal for this Drainage Basin bx the selected BMP Type. 

RG-348 Page 3-33 Equation 3 7 4. = (BMP efficiency) x P x (A, x 34.6 + Ap x 0.54) 

Aqualogic Cartridge Filter 
Bloretentlon 
Contech StonnFIIter 
Constructed WeUand 
Extended Detention 
Grassy Swale 
Retention I lnigation 
Sand Filter 
Stormceptor 
Vegetated Filter Strips 
Vortechs 
Wet Basin 
Wet Vault 

where Ac = Total On-Site drainage area In the BMP catchment area 

A, = Impervious area proposed in the BMP catchment area 

Ap = Pervious area remaining In the BMP catchment area 

4. = TSS Load removed from this catchment area by the proposed BMP 

0 17 

0 15 

0.02 

146 

acres 

acres 

acres 

lbs 



RECEIVED 

JUN 2 8 2016 
Texas Commission on Environmental Quality 

TSS Removal Calculations 04-20-2009 ProjectName: SH46 COUNTY ENGINEER 
Date Prepared: 10/7/2014 

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 spreadsheE 

1. The Reguf!)4 Load Reduction for the total protect; Calculations from RG-348 Pages 3-27 to 3-30 

Page 3-29 EquaUon 3.3: L., = 27.2(A, x Pl 

whera: L,.. TOT-"!. PROJECT = Required TSS removal resulting from the proposed development= 80% of Increased lc 

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= 

Total project area Included In plan • = acres 
Predevelopment Impervious area within the llmtts of the plan • =.---=..:.:.::~......,acres 

Total post-development impervious area within the limits of the plan• 2 acres 
Total post-development impervious cover fraction • =1-.....;::.;:;.:....---t 

P = inches 

l., TOT-"!. PROJECT " 

• The values entered in these fields should be for the total project area 

3510 

Number of drainage basins I outfalls areas leaving the plan area a 6 

2. Drainage Bilsln Parameters (This lnfonmatlon should be provided fer each basin}: 

Drainage Basin/Outfall Area No. = 

Total drainage basin/outfall area = 
Predevelopment Impervious area within drainage basin/outfall area = 

Post-development Impervious area within drainage basin/outfall area = 
Post-development impervious fraction within drainage basin/outfall area = 

L.,THl • .,.,.N = 

3. lndh:ate the proposed BMP Code for this basin. 

04-1 

11.00 
2.76 
3 97 
0.36 
1086 

lbs. 

acres 
acres 
acres 

lbs 

Proposed BMP : Vegetated Filter Strips 
Removal efficiency = 85 percent 

4. Calculate Maximum TSS Load Removtd ILol for this 0!ji!Ot9e B11fn by the sele£!ed BMP Type. 

RG-348 Page 3-33 EquaUon 3 7 LR = (BMP efficiency) x P X (A, x 34 6 + ~ x 0.54) 

Aqualogic Cartridge Filter 
Bloretention 
Contech StormFIIter 
Constructed WeUand 
Extended Detentlon 
Grassy Swale 
RetenUon /lrrigaUon 
Sand Fl~er 
Stormceptor 
Vegetated Filter Strips 
Vortechs 
Wet Basin 
Wet Vault 

where· Ac = Total On-Site drainage area In the BMP catchment area 

A, = Impervious area proposed In the BMP catchment area 

Ap = Pervious area remaining In the BMP catchment area 

L, = TSS Load removed from this catchment area by the proposed BMP 

Ac= 1.17 acres 

A, • 0.99 acres 

Ap= 0.18 acres 

LR = 964 lbs 



Texas Commission on Environmental Quality 

TSS Removal Calculations 04-20-2009 Proj ect Name: SH 46 

RECEIVED 

JUN 2 8 2016 

Data Prepared: 10/7/2014 COUNTY ENGINEER 
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 spreadshee 

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

Page 3-29 Equation 3.3: L., = 27.2(AN x P! 

where: 4, rot AI. PROJEct = Required TSS removal resulting from !he proposed development = 80% of increased lc 
AN = Net Increase In impervious area for !he project 
P = Average annual precipitation, Inches 

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

Total project area Included In plan • = acnes 
Predevelopment lmpervious area within the limits or the plan • =.---'-=~_,acres 

Total post-development Impervious area within !he limits of !he plan• • acres 
Total post-development impervious cover fraction · "!-.....::;::..:......-! 

P = Inches 

L,uat AI. PROJECT = 

• The values entered in these fields should be for the total project area 

3510 

Number or drainage basins I outfalls areas leaving the plan area " 6 

2. Drainage Basin Parameters CThls Information should be provided for each basin): 

Drainage Basin/Outfall Area No. = 

Total drainage basin/outfall area " 
Predevelopment Impervious area wl!hln drainage basin/outfall area = 

Post-development Impervious area within drainage basin/outfall area = 
Post-development impervious fraction within drainage basin/outfall area = 

L., ll<IS 8A5IN = 

3. Indicate the proposed BMP Code for this bnln. 

04-2 

11.00 
2.76 
3 97 
0.36 
1086 

lbs 

acres 
acres 
acres 

lbs 

Proposed BMP " Vegetated Filter Strips 
Removal efficiency = 85 percent 

4. Calculate Maximum TSS load Removed !Lal for this Ontintge Basin bv the u!tctts! BMP TYPt. 

RG-348 Page 3-33 Equation 3 7 4t z (BMP efficiency) x P x (A. x 34.6 + Ap x 0.54) 

Aqualoglc Cartridge Filter 
BloretenUon 
Contech StormFilter 
Constructed Wetland 
Extended Detention 
Grassy Swale 
RetenHon / liTigation 
Sand Filter 
Stormceptor 
Vegetated Filter Strips 
Vortechs 
Wet Basin 
WetVau~ 

where· Ac = Total On-Site drainage area In the BMP catchment area 

A. = Impervious area proposed In the BMP catchment area 

A., = Pervious area remaining In !he BMP catchment area 

LR = TSS Load removed from !his catchment area by the proposed BMP 

Ac= 1.99 acres 

A.= 1 39 acres 

A.,= 0.60 acres 

4<= 1358 lbs 
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TSS Removal Calculations 04-20-2009 Project Name: SH 46 
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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 spreadsheE 

1. The Required load Reduction for the tot! I proleet: Calculations from RG-348 Pages 3-27 to 3-30 

Page 3·29 Equation 3 3: L,. = 27 .2(AN x P) 

where: L,. TOTAL PROJECT = Required TSS removal resulting from the proposed development = 80% of increased lc 

A• = Net Increase In impervious area for the project 

P 3 Average annual precipitation, Inches 

Site Data Detennlne Required load Removal Based on the Entire Project 
County= 

Total project area Included in plan • = acres 
Predevelopment Impervious area within the limits of the plan • = ,......--;,;,:.:~__,acres 

Total post-development Impervious area within the limits of the plan• = acres 
Total post-development Impervious cover fraction • =~__;~:::.._---l 

P,. Inches 

4.TOTAI. PROJECT= 

• The values entered In these fields should be for the total project area 

3510 

Number of drainage basins I outfalls areas leaving the plan area = 6 

2, Drainage Basin Parameter$ Ghls Information should be provided for each basin!: 

Drainage Basin/Outfall Area No. = 
Total drainage basin/outfall area = 

Predevelopment Impervious area within drainage basin/outfall area = 
Post-development Impervious area within drainage basin/outfall area = 

Post-development Impervious fraction within drainage basin/outfall area = 
l,.Tli!SBAStl = 

3. Indicate the propOJed BMP Code f9r this basin. 

05-1 

3.72 
1.77 
2 32 
0.62 
494 

lbs 

acres 
acres 
acres 

lbs. 

Proposed BMP " Vegetated Filter Strips 
Removal efficiency • 85 percent 

4. Calculate Maximum IS$ LoJd Removtd !Lol f9r this Oralnage Bnln by the J!ltel!d BMP Type. 

RG-348 Page 3-33 Equation 3 7 LR = (BMP efficiency) x P x (A1 x 34.6 +A, x 0.54) 

Aqualoglc Cartridge F11ter 
Bloretentlon 
Contech StormFIIter 
Constructed Wetland 
Extended Detention 
Grassy Swale 
Retention /Irrigation 
Sand Filter 
Stormceptor 
Vegetated Filter Strips 
Vortechs 
Wet Basin 
Wet Vault 

where· Ac D Total On-Site drainage area In the BMP catchment area 

A. = 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 = 0.25 acres 
A. ,. 0.15 acres 

Ap = 0.10 acres 

LR = 147 lbs 



RECEIVED 

ATTACHMENT G JUN 2 8 2016 
INSPECTION, MAINTENANCE, REPAIR AND RETROFIT PLAN 

COUNTY ENGINEER 
Edwards Aquifer Contributing Zone Maintenance Guidelines 

Roadway: SH 46 from the Comai/Kendall County Line to 0.5852 mile east of Comai/Kendall County Line; 
and SH 46 from 0.8977 mile west of Limestone Ledge to 0.5824 mile east of Limestone Ledge, Bulverde, Coma] County . 

CSJ: 0215-07-022 

These maintenance guidelines were prepared at the request of the Texas Commission on Environmental Quality (TCEQ) 
with regard to their approval of an Edwards Aquifer Protection Plan for the above referenced project. These guideline 
apply to the portions of the project limits that are subject to the Edwards Aquifer Rules. 

Pest management: Any vegetated areas that have noxious vegetation, insects, or other pests will be remedied with the 
minimum amount of selective pesticide necessary to control the pest. All chemicals are EPA labeled, registered, and 
approved. Personnel licensed and/or trained according to Texas Department of Agriculture (TDA) laws and regulation 
will apply pesticides. Records are kept for each application in accordance with TDA laws and regulations . 

Seasonal mowing and vegetation management: Right-of-way areas, which include vegetated filter strips and swales for 
this project, will be mowed by contract. The cutting height is usually 5-7 inches for all areas. 

Inspection cycles: Maintenance forces will review roadways and roadsides on regular basis, most of which are visited 
within a weekly cycle. Drainage ditches and structures are inspected after large storms with consideration for any damage 
to grass cover, litter accumulation, or erosion. Any problem areas are duly noted particularly if there is an absence of 
vegetation, any accumulation of brush, debris or litter, and/or any areas of significant erosion . These items will then be 
scheduled for repair on priority basis. 

Debris and litter removal : Litter, debris and brush accumulation is assessed not only for aesthetic reasons but also for the 
tendency to clog drainage paths or impede the intended flow of a structure ' s hydraulic design . Areas are cleaned 
periodically by state forces or by an outside contractor. Areas documented as trouble spots are scheduled on a priority 
basis . 

Sediment removal : During inspections if sediment has accumulated to a depth that hinders original design characteristics 
it will be removed . Excessive sedimentation, or a significant load of silt, does not normally occur in filter strip areas, 
grassy swale areas, or in permanent pond structures after project completion, but it may occur from other drainage areas or 
construction underway beyond State right-of-way. 

Maintenance Contact 
The Maintenance Supervisor may be contacted for questions or concerns pertaining to maintenance of the facility . The 
current Maintenance Supervisor whose maintenance section is in charge of this project area may be contacted at the 
following location: 

Mr. Chad Lux 
Maintenance Supervisor 

TxDOT Department of Transportation 
1375 N Main 

Boerne, Texas 78006 
Tel: (830) 249-2262 

~\..\.... / \J. - (J"\ - 1~ 






























































































