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ATTACHMENT D – FACTORS AFFECTING SURFACE WATER
QUALITY

Surface water quality can be affected by disturbance during construction and by
development after construction. Soil disturbance from clearing, grubbing, and cut/fill
operations can lead to the discharge of sediment unless adequate temporary erosion
control measures are in place. For this project, the use of sedimentation basins, silt
fences, inlet protection, and rock berms will prevent sediment from leaving the site.
Siltation collected by the control measures will be cleaned from fences, berms, etc. on a
routine schedule.

During construction, surface water quality may also be affected by a spill of
hydrocarbons or other hazardous substances used in construction. The most likely
instances of a spill of hydrocarbons and hazardous substance areas include:

1. Refueling construction equipment
2. Performing operator-level maintenance, including adding petroleum, oils, or

lubricants.
3. Unscheduled or emergency repairs, such as hydraulic fluid leaks.

Every effort will be taken to be cautious and prevent spills. In the event of a fuel or
hazardous substance spill, the contractor is required to clean up the spill and notify the
TCEQ. During business hours, report spills to TCEQ’s San Antonio Regional Office at
(210) 490-3096. After business hours call 1-800-832-8224.

After construction is complete, impervious cover for the tract of land is the major cause
for water quality degradation. Impervious cover includes building, parking, pavement
and driveways. Oil and fuel discharges from vehicles is anticipated. The batch detention
basin/water quality ponds and are proposed to treat the first flush of runoff from the
respective drainage area as indicated on the TCEQ Site Plan included in this
application.
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ATTACHMENT E – VOLUME AND CHARACTER OF STORMWATER

The construction site is located 15030 Bandera Road Helotes, Texas. Currently, there is
a highpoint in the north corner of the site causing site to sheet flow to the southeast
area. The elevation on the construction site ranges from 1055 feet to 1165 feet. Both
the existing and proposed contours are provided on the TCEQ Site Plan included in
Attachment M.

The +/-31.463-acre site will include 50% impervious cover. The remaining pervious
portions of the site will consist of landscape and natural areas. Runoff from the
developed areas will travel as sheet flow and shallow concentrated flow across both
pervious and impervious area to the batch detention ponds. The locations of the
detention/water quality ponds are shown on the TCEQ Site Plan attached.
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ATTACHMENT F – SUITABILITY LETTER FROM AUTHORIZED AGENT

An onsite sewage facility will not be used to treat and dispose of wastewater.
Wastewater from the proposed development will outfall into the Leon Creek collection
and treatment system. Not applicable.



Bandera Ranch Development
Contributing Zone Plan

Contributing Zone Plan
Attachment G Page 1 of 1

ATTACHMENT G- Alternative Secondary Containment Methods

(Not Applicable)
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ATTACHMENT H – ALTERNATIVE SECONDARY CONTAINMENT
STRUCTURE DRAWINGS

(Not applicable)
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ATTACHMENT I – 20% or Less Impervious Cover Waiver

(Not applicable)
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ATTACHMENT J – BMP’s for Upgradient Storm Water

(Not Applicable)
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ATTACHMENT K – BMP’s For On-Site Storm Water 
 
 

A batch detention basin will be utilized as the permanent treatment system on this site 
for each respective drainage area. Stormwater runoff from impervious areas will be 
collected by an underground storm sewer system and routed to the provided ponds to 
provide at least 75% removal of the increase in Total Suspended Solids. Calculations 
for TSS Removals are provided on the following page. 
 



Texas Commission on Environmental Quality

TSS Removal Calculations 04-20-2009 Project Name: Bandera Ranch BTR
Date Prepared: 3/29/2024

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 = Bexar

Total project area included in plan * = 31.46 acres
Predevelopment impervious area within the limits of the plan * = 0.00 acres

Total post-development impervious area within the limits of the plan* = 15.70 acres
Total post-development impervious cover fraction * = 0.50

P = 30 inches

LM TOTAL PROJECT = 12811 lbs.
*  The values entered in these fields should be for the total project area.

Number of drainage basins / outfalls areas leaving the plan area = 1

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

Drainage Basin/Outfall Area No. = POND A

Total drainage basin/outfall area = 18.98 acres
Predevelopment impervious area within drainage basin/outfall area = 0.00 acres

Post-development impervious area within drainage basin/outfall area = 10.44 acres
Post-development impervious fraction within drainage basin/outfall area = 0.55

LM THIS BASIN = 8519 lbs.

3. Indicate the proposed BMP Code for this basin.

Proposed BMP = Batch Detention
Removal efficiency = 91 percent

Aqualogic Cartridge Filter
Batch Detention
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 = 18.98 acres
AI = 10.44 acres

AP = 8.54 acres
LR = 9987 lbs

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

Desired LM THIS BASIN = 9100 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 = 0.39

On-site Water Quality Volume = 47966 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 = 9593
Total Capture Volume (required water quality volume(s) x 1.20) = 57559 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 = 57559 cubic feet
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ATTACHMENT L – BMPs For Surface Streams

(Not Applicable)
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ATTACHMENT M - CONSTRUCTION PLANS

Calculations for the load removal requirements for the project and the load removal
provided by the permanent detention/water quality ponds are provided in Attachment K
of this report. The calculations have been signed and sealed by a professional engineer
licensed in the state of Texas. The load removal requirements are derived from the
equations from the technical guidance manual based on the project area and
impervious cover. All stormwater runoff from impervious areas will be treated by the
proposed permanent detention/water quality ponds to provide the removal of at least
75% of the increase in Total Suspended Solids. Provided within the calculations is a
summary of the amount of pollutant load required to be removed from the drainage
areas and the amount of removal provided by the permanent detention/water quality
ponds.

Construction plans, details, specifications, calculations, and construction notes are
provided on the following pages.
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