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Attachment A 
 

Road Map and Site  
Baumsquad Brothers Development 

  

 

 

 

 

 

 

 

 





Attachment B 
 

USGS / Edwards Recharge Zone Map  
Baumsquad Brothers Development 

  

 

 

 

 

 
 

 

 





Attachment C 
 

Project Description  
Baumsquad 

Brothers 
Development 

 
This project is approximately 12.63 acres of commercial development known as Baumsquad Brothers 

Development. The site located inside the city limits of San Antonio, Bexar County, Texas. The Baumsquad 

Brothers Development site is located over the Edwards Aquifer Recharge Zone. The proposed water pollution 

abatement plan (WPAP) includes the area over the Recharge Zone which includes the proposed parking lots, 

portable building, driveways, water quality basin, and landscaping material storage lot.  

 

The proposed impervious cover for the 12.63 acres site will be 2.41 acres (19.1%). Although the overall site or 

platted unit will be less than 20% impervious cover, the impervious cover will make up 65.7% of the land that will 

be disturbed. The proposed permanent BMPs include two Engineered Vegetative Filter Strips for treatment of the 

runoff that drain away from water quality basin, and one Sand Filtration Basin. Refer to the permanent storm 

water section for additional details. 

 

Project wastewater will be disposed of by the on-site septic system. 

 

The project will have no off-site drainage areas, all drainage will be on site. Majority of the site currently drains 

from southeast to northwest. The site will maintain the existing drainage patterns and will drain to the existing 

low on the site towards the water quality basin. 
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Frost  Geosc iences,  Inc .  

13406 Western Oak 
Helotes,  Texas 78023 
Off ice  (210) -372-1315 

Fax (210) -372-1318 

www.frostgeosciences.com 

TBPE Firm Registration # F-9227 

TBPG Firm Registration # 50040 

 
December 1, 2022 

 
Thomas Stone and Materials 
20540 Highway 46 West, Suite 115‐622 
Spring Branch, Texas 78070 
 
Attn: Mr. Ryan Baum 
 
SUBJECT: 
Geologic Assessment (WPAP) 
for the Regulated Activities / Development on the 
Edwards Aquifer Recharge / Transition Zone  
Baumsquad Brothers Development 
+/‐ 12 Acres 
San Antonio, Texas  
FGS Project No FGS‐E22228 
 
Dear Mr. Ryan Baum: 
 
Frost GeoSciences, Inc., (FGS) is pleased to submit the enclosed Geologic Assessment completed for 
the above referenced project site as  it relates to 30 TAC §213.5(b)(3), effective June 1, 1999.   Our 
investigation was  conducted,  and  this  report was  prepared  in  general  accordance with  the  Texas 
Commission on Environmental Quality  (TCEQ) “Instructions to Geologists”, TCEQ‐0585‐Instructions 
(Rev. 10‐1‐04).   
 
If you have any questions regarding  this report, or  if Frost GeoSciences,  Inc. may be of additional 
assistance to you on this project, please feel free to call our office.  It has been a pleasure to work 
with you and we wish to thank you for the opportunity to be of service to you on this project.  We 
look forward to being of continued service. 
 
We appreciate the opportunity to perform these services for Thomas Stone and Materials.   Please 
contact the undersigned if you have questions regarding this report. 
 

Respectfully submitted, 
Frost GeoSciences, Inc. 

 
 
 
 

 
Ethan Levine 
Staff Geologist 

  Chris Wickman, P.G. 
Senior Geologist 

 
Copies Submitted:   (1)  Mr. Ryan Baum; Thomas Stone and Materials 
        (1)  KCI Technologies, Inc. 
        (1)  Electronic (pdf) Copy 
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GEOLOGIC ASSESSMENT 

Texas Commission on Environmental Quality 

For  Regulated  Activities  on  The  Edwards  Aquifer  Recharge/transition  Zones  and  Relating  to  30  TAC 
§213.5(b)(3), Effective June 1, 1999 

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

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

Signature 
To the best of my knowledge, the responses to this form accurately reflect all information requested concerning 
the proposed regulated activities and methods to protect the Edwards Aquifer.   My signature certifies that I am 
qualified as a geologist as defined by 30 TAC Chapter 213. 

Print Name of Geologist: Chris Wickman, P.G. 

Date:  December 1, 2022       

Telephone: (210) 372‐1315       

Fax: (210) 372‐1318         

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

Signature of the Geologist: 

 

   

Regulated Entity Name: Baumsquad Brothers Development          

Project Information 
1. Date(s) Geologic Assessment was performed: November 30, 2022   

2. Type of Project: 

 WPAP 
 SCS 

 AST 
 UST 

3. Location of Project: 

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

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

 

Table 1 - Soil Units, Infiltration 
Characteristics and Thickness 

Soil Name  Group*  Thickness(feet) 

Bexar  D  0 to 1 

Crawford  D  0 to 1 

                                   

                                   

                                   

 *Soil Group Definitions (Abbreviated) 

A. Soils having a high infiltration rate 
when thoroughly wetted. 

B. Soils having a moderate infiltration 
rate when thoroughly wetted. 

C. Soils having a slow infiltration rate 
when thoroughly wetted. 

D. Soils having a very slow infiltration 
rate when thoroughly wetted 

 

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

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

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

Applicant's Site Plan Scale: 1" = 70' 
Site Geologic Map Scale: 1" = 70' 
Site Soils Map Scale (if more than 1 soil type): 1" = 500' 

9. Method of collecting positional data: 

 Global Positioning System (GPS) technology. 
 Other method(s). Please describe method of data collection: 2022 Aerial Photography 

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

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

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

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

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

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

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

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

 

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

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

PROJECT NAME:  Baumsquad Brothers Development PROJECT NUMBER:  FGS‐E22228 

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

FEATURE ID LATITUDE  LONGITUDE  
FEATURE 

TYPE 
POINTS 

FORMATIO
N 

  
DIMENSIONS 

(FEET)  

TREND 
(DEGREES) 

DOM 
DENSITY 
(NO/FT) 

APERTURE 
(FEET) 

INFILL 
RELATIVE 

INFILTRATION 
RATE 

TOTAL SENSITIVITY 
CATCHMENT 

AREA (ACRES) 
TOPOGRAPHY 

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

S-1 29° 36' 9.08" -98° 24' 34.34" F 20 Kpcm - - - - - - - OFC 15 35 35  YES  HILLSIDE 

S-2 29° 36’ 14.99” -98° 24’ 36.53” SC 20 Kpcm 1 1 0.75 - - - - CF 10 30 30  YES  HILLSIDE 

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

Datum: NAD 83                                     

2A TYPE TYPE   2B POINTS   8A INFILLING                       
C Cave        30   N None, exposed bedrock                   
SC Solution cavity     20   C Coarse - cobbles, breakdown, sand, gravel                
SF Solution-enlarged fracture(s)   20   O Loose or soft mud or soil, organics, leaves, sticks, dark colors            
F Fault       20   F Fines, compacted clay-rich sediment, soil profile, gray or red colors            
O Other natural bedrock features   5   V Vegetation. Give details in narrative description             
MB Manmade feature in bedrock    30   FS Flowstone, cements, cave deposits               
SW Swallow hole      30   X Other materials                        
SH Sinkhole       20                               
CD Non-karst closed depression   5   12 TOPOGRAPHY           
Z Zone, clustered or aligned features  30   Cliff, Hilltop, Hillside, Floodplain, Streambed           
                                          
 
  

I have read, I understood, and I have followed the Texas Commission on Environmental Quality's Instructions to Geologists.  
The information presented here complies with that document and is a true representation of the conditions observed in the field.   
My signature certifies that I am qualified as a geologist as defined by 30 TAC 213.               

     Date: 12/1/2022          

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

Chris Wickman, P.G.                    
              Sheet   1   of   2 
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LOCATION 
The project site  is  located along the northside of Loop 1604, approximately 0.40 miles east of Bulverde Road at 

4235 E. Loop 1604 in San Antonio, Texas.  The project site is depicted as undeveloped land.  Loop 1604 is located 

on the adjoining property south of the project site.  The project site is located in a developed area of north Bexar 

County. Quarries  are  located  east  and  northwest  of  the  project  site.  The  property west  of  the  project  site  is 

depicted as vacant wooded land.  An overall view of the area is shown on copies of the site plan, a street map, the 

U.S.G.S. Topographic Map, the EAA‐Edwards Aquifer Recharge Zone and Contributing Zone Map, the FIRM Map, 

the U.S. Geological Survey, Geologic Framework and Hydrostratigraphy of the Edwards and Trinity Aquifers within 

Northern Bexar and Comal Counties, Texas, Science Investigations Map 3366, and a 2022 aerial photograph at a 

scale of 1”=500’ and 1”=200’, as well as a NRCS Web Soil Survey aerial photograph at a scale of 1”=500’. These 

maps are included as Figures 1 through 10 in Appendix A. 

 
METHODOLOGY 

The Geologic Assessment was performed by Chris Wickman, P.G., Senior Geologist and Ethan Levine with Frost 

GeoSciences, Inc.  Mr. Wickman is a Licensed Professional Geoscientist in the State of Texas (License # 10403). 

   

Frost GeoSciences,  Inc.  researched  the geology of  the area east and northeast of  the  intersection of Bulverde 

Road and Loop 1604.   The  research  included, but was not  limited  to,  the Geologic Atlas of Texas, San Antonio 

Sheet, FEMA maps, Edwards Aquifer Recharge Zone Maps, U.S.G.S. 7.5 Minute Quadrangle Maps, the Bureau of 

Economic  Geology‐Geologic  Atlas  of  Texas,  the  U.S.  Geological  Survey,  Geologic  Framework  and 

Hydrostratigraphy of the Edwards and Trinity Aquifers within Northern Bexar and Comal Counties, Texas, Science 

Investigations Map 3366, the Geologic Map of the New Braunfels, Texas 30 X 60 Minute Quadrangle, the U.S.G.S. 

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

 

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

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

vegetation thickness, was used to inspect the project area.  A 2022 aerial photograph, in conjunction with a hand‐

held Garmin GPS  72H Global Positioning System with an Estimated Potential Error ranging from 10 to 14 feet, was 

used to navigate around the property and identify the locations of PRFs, as recommended in the “Instructions to 

Geologists”, TCEQ‐0585‐Instructions  (Rev. 10‐1‐04).   The  locations of any PRFs noted  in  the  field were marked 

with blue and white  flagging.   The  flagging  is numbered with  the same potential recharge  feature  I.D. #  that  is 

used on the Site Geologic Map.  The Site Geologic Map, indicating the limits of the project site, and the locations 

of PRFs and rock outcrops noted on the project site, is included in the Attachments at the end of this report.   A 

copy of a 2022 Aerial Photograph at an approximate scale of 1” =200’ indicating the limits of the project site, and 

the  locations of PRFs and rock outcrops noted on the project site,  is  included on Figure 10  in Appendix A.   The 

Geologic Assessment Form TCEQ‐0585, (Rev. 2‐11‐15), Stratigraphic Column, and the Geologic Assessment Table 

have been filled with the appropriate information for this project site and are included on pages 1 through 5. 
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RESEARCH & OBSERVATIONS 
 

7.5 Minute Quadrangle Map Review  
According  to  the U.S.G.S. 7.5 Minute Quadrangle Map, Longhorn, Texas Sheet  (1992),  the elevation across  the 

project  site  ranges  from  830  and  850  feet  above  mean  sea  level.    The  project  site  has  a  total  relief  of 

approximately 20 feet.  The project site is located between two topographic highs to the north and south of the 

project site with Elm Waterhole Creek crossing through the southwestern and central portions of the project site.  

The  general  direction  of  area  runoff  drainage  appears  to  be  to  the  southeast  and  northwest  towards  Elm 

Waterhole Creek. The project site is depicted as undeveloped land.  A copy of the U.S.G.S. 7.5 Minute Quadrangle 

Map indicating the location of the project site is included on Figure 3 in Appendix A. 

 

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

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

included on Figure 4 in Appendix A. 

 

Recharge/Transition Zone  
According to the E.A.A. Edwards Aquifer Recharge Zone and Contributing Zone Map, Longhorn, Texas (2014), the 

Official  Edwards Aquifer  Recharge  Zone Map,  Longhorn,  Texas  Sheet  (1992),  and  the  TCEQ website:  Edwards 

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

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

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

 

100-Year Floodplain  
The  Federal  Emergency  Management  Agency  (FEMA)  Flood  Insurance  Rate  Map  for  Bexar  County,  Texas, 

Community Panel Number 48029CO260G, dated September 29, 2010, was reviewed to determine  if the project 

site  is  located  in  areas prone  to  flooding. A  review of  the  above‐mentioned panel  number  indicated  that  the 

northern and southeastern portion of the project site were located in Zone X.  According to the map panel legend, 

Zone X (unshaded) indicates areas determined to be outside the 0.2% annual chance floodplain. 

 

Additionally, the above map indicated that floodplain associated with Elm Waterhole Creek crossing through the 

southern and central portions of the project site.   The flood areas are indicated as “Zone AE and Zone X (Future 

Base Flood)”.  According to the map panel legend, Zone AE represents areas determined to be within the 100‐year 

floodplain where base flood elevations have been determined. Zone X (Future Base Flood) are areas determined 

to be within the 500‐year flood, areas within the 100‐year flood with depths of less than 1 foot, or with drainage 

areas of less than one square mile, or as areas protected by levees from the 100‐year flood.  A copy of the above 

referenced FIRM panel indicating the location of the project site is included on Figure 6 in Appendix A. 

 

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

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

https://websoilsurvey.nrcs.usda.gov, the project site is located on the Crawford and Bexar Stony Soils (Cb). 
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Crawford and Bexar Stony Soils  (Cb) are very dark grayish brown to reddish brown clay.   They are stony clay  in 

texture and are shallow to moderately deep over hard limestone.  These soils are extensive in the northern part of 

the county.   The surface  layer  is noncalcareous, about 8  inches thick, and very dark grayish brown or very dark 

brown.  It has fine, subangular blocky and granular structure.  When moist, this layer is very firm but breaks easily 

to a mass of fine clods.  When dry, is very hard and contains many large cracks.  Angular fragments of chert and 

limestone are common.   These fragments may range  in size from a quarter of an  inch to 24  inches  in diameter.  

The subsurface layer is dense, angular blocky clay.  This layer is neutral or slightly acidic, but it may be limy in the 

lower parts.  It is about 26 inches thick and either overlies a thin layer of yellowish red to pale brown, limy clay or, 

if the limy layer is lacking, rests on hard, fractured limestone.  Crawford soils are naturally well drained.  Internal 

drainage and permeability vary according  to moisture  content.   Water moves  rapidly when  the  soil  is dry and 

cracked, but very slowly when the soil is wet.  This soil has a USDA Texture Classification of Cherty Clay Loam to 

Loam.  The Unified Classification is CG or CL.  The AASHO Classification is A‐2, A‐4, or A‐6.  This soil has an average 

permeability from 1.0 to 1.5 inches/hour.   

 

A copy of  the an aerial photo  (approximate  scale: 1”=200’) obtained  from  the Web Soil Survey  (WSS) website: 

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

 

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

the Edwards Aquifer appears to be low. The locations of the PRFs are identified on the 2022 aerial photograph on 

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

and some of the PRFs are included in Appendix B. 

 

According to the U.S. Geological Survey, Geologic Framework and Hydrostratigraphy of the Edwards and Trinity 

Aquifers within Northern Bexar and Comal Counties, Texas, Science Investigations Map 3366, a fault  is  indicated 

crossing the southeastern corner of the project site.  This fault is designated PRF #S‐1. However, no obvious visual 

indications of this fault were observed at the project site during the site reconnaissance.  The fault scores a 35 on 

the sensitivity scale, column 10 in the Geologic Assessment Table on page 5 of this report.  Frost GeoSciences, Inc. 

does not consider the identified fault to be a sensitive feature. 

 

PRF #S‐2 is a solution cavity located between two limestone boulders.  The small cavity is approximately 1 foot in 

diameter and appears to extend horizontally into the low hillside approximately 10 inches.  The cavity is filled with 

fine soil and  leaves and appeared  to have been excavated by a burrowing animal. Frost GeoSciences  rates  the 

feature as  low on  figure 1 of  the TCEQ‐0585‐Instructions  (Rev. 10‐01‐04).   The  feature scores 30 points on  the 

sensitivity  scale,  column  10  of  the  Geologic  Assessment  Table  included  on  page  5  of  this  report.  Frost 

GeoSciences, Inc. does not consider the solution cavity to be a sensitive feature. 

 

The project site consists of an approximately 12.7‐acre tract of land located along and north of Loop 1604, east of 

the  intersection  of  Loop  1604  and  Bulverde  Road  in  San  Antonio,  Texas.  At  the  time  of  the  FGS  Site  visit, 

vegetation on‐site consisted primarily of mature Ashe Juniper (Juniperus ashei) and Live Oak (Quercus fusiformis) 

woodland,  with  Bluewood  condalia  (Condalia  hookeri),  Texas  Persimmon  (Diospyros  texana),  and  Cedar  Elm 

(Ulmus crassifolia) noted throughout the Site. Eastern Cottonwood (Populus deltoides), Black Willow (Salix nigra), 

and  Japanese  Privet  (Ligustrum  japonicum) were  noted  along  Elm Waterhole  Creek, which  runs  northeast  to 
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southwest throughout the Site. The variations in the vegetative cover on the property are visible in the 2022 aerial 

photo on Figures 9 and 10 in Appendix A.  A copy of the site layout indicating the boundary of the project site and 

the elevations is included on the Site Geologic Map in Appendix C of this report. 

 

According to the U.S. Geological Survey, Geologic Framework and Hydrostratigraphy of the Edwards and Trinity 

Aquifers within Northern Bexar and Comal Counties, Texas, Science  Investigations Map 3366, the project site  is 

located on the cyclic and marine member of the Edwards limestone (Kpcm) with a small area of the Georgetown 

formation occurring  in the southeastern corner of the project site.       Additionally, the geologic map  indicated a 

fault crossing the southeastern corner of the project site.   This fault  is designated PRF #S‐1.     A copy of the U.S. 

Geological  Survey,  Geologic  Framework  and  Hydrostratigraphy  of  the  Edwards  and  Trinity  Aquifers  within 

Northern Bexar and Comal Counties, Texas, Science Investigations Map 3366 is included on Figure 8 in Appendix 

A.   A  copy  of  the  Stratigraphic  Column  highlighting  the  outcropping  formations  is  included  on  Page  3  of  this 

report. 

 

Georgetown Formation  (Kg) consists of reddish brown, gray  to  light  tan shaley mudstone and wackestone with 

black dendrites,  iron nodules and  iron staining.   Fossils of Plesioturrilites brazoensis and Waconell wacoensis are 

common.    Karst  features  within  this  member  are  typically  related  to  structure  or  bedding  planes.    Overall 

thickness ranges from 30 to 80 feet.   

 

Cyclic and Marine member of the Edwards Person  limestone (Kpcm) consists of  limestone, dolomitic  limestone, 

dolomite, and  lesser argillaceous  limestone, approximately equivalent to Segovia Formation of eastern Edwards 

Plateau. 

 

According to  the site plan provided by KCI Technologies,  Inc., the surveyed elevations on the project site range 

from 826 to 862 feet.  According to this survey, the total relief on the project site is approximately 36 feet.  A copy 

of the site plan indicating the boundary of the project site and the elevations is included on the Site Plan on Figure 

1 in Appendix A and the Site Geologic Map in Appendix C of this report.  
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BEST MANAGEMENT PRACTICES 
Based on a visual  inspection of the ground surface, the overall potential for fluid flow from the project site  into 

the Edwards Aquifer appears to range from  low to moderate.   The potential always exists to encounter solution 

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

important for construction personnel to be informed of the potential to encounter cavities in the subsurface that 

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

event a karst feature is encountered during the development of the project site. 

 

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

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

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

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

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

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

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

 

This  report has been prepared  for  the  exclusive use of Thomas  Stone  and Materials.   This  report  is based on 

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

Assessment for Regulated Activities / Developments on the Edwards Aquifer Recharge / Transition Zone, relating 

to 30 TAC §213.5(b)(3), effective June 1, 1999.  
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APPENDIX B 
 

SITE PHOTOGRAPHS 
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Photo #1 – View of PRF #S‐2.  Photo #2 – View of the vegetative cover observed  in the 
vicinity of PRF #S‐2. 

   

Photo #3 – View of the vegetative cover observed  in the 
southeastern portion of the project site. 

Photo  #4  –  Additional  view  of  the  vegetative  cover 
observed in the southeastern portion of the project site. 
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Photo #5 – View of the vegetative cover observed  in the 
southwestern portion of the project site. 

Photo  #6  –  Additional  view  of  the  vegetative  cover 
observed in the southwestern portion of the project site. 

   

Photo  #7  – View  to  the  northeast  along  Elm Waterhole 
Creek as it crosses through the central portion of the Site. 

Photo #8 – View  to  the  southwest along Elm Waterhole 
Creek as it crosses through the central portion of the Site. 
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Photo #9 – View of the vegetative cover observed  in the 
central portion of the project site. 

Photo  #10  –  Additional  view  of  the  vegetative  cover 
observed in the central portion of the project site. 

   

Photo #11 – View of the vegetative cover observed in the 
northern portion of the project site. 

Photo  #12  –  Additional  view  of  the  vegetative  cover 
observed in the northern portion of the project site. 
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Attachment A 
 

Factors Affecting Water Quality 
Baumsquad Brothers 

Development 

 
During construction activity factors that could affect surface water quality are as follows: 

 
1) Onsite fueling operations by portable fuel trucks providing fuel to construction equipment. Fuels 

will not be stored onsite. 
2) Automotive and Fuel Powered Equipment (including backhoes and generators) may be used 

during construction. 
3) Sediment erosion from grading operations and/or topsoil placement prior to completion of 

vegetative restoration. 
4) Ready Mix concrete truck washout activities. 
5) Hydrocarbons from asphalt paving operations. 
6) Excavation and trenching activities for the installation of utilities, drainage structures, lighting, and 

building construction. 
7) Trash/refuse from general construction activities. 
8) Sewage spills from portable toilets. 

 
 

After construction activity factors that could affect surface water quality are as follows: 
 

1) General trash from littering by personnel using the facility. 
2) Runoff from vehicular traffic will have small amounts of total suspended solids (TSS) and oil and 

grease (O&G). 
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Attachment B 
 

Volume and Character of Stormwater 
Baumsquad Brothers Development 

This project is within the Salado Creek watershed. Being that the site is less than 200 Acres, Rational Method 

(Q=CIA) was used to determine Q; City of San Antonio Rainfall Intensities and Runoff Coefficients are used. The 

following areas and volumes were calculated: 
 

Existing 

Project Area = 3.67 Acres 

Runoff Coefficient = 0.37 

Slopes = 2-9% 

Impervious Cover = 0 Acre 

Percent Impervious = 0% 

Q5 = 6.3 cfs 

Q25 = 8.8 cfs 

Q100 = 10.9 cfs 

Proposed 

Project Area = 3.67 Acres 

Runoff Coefficient = 0.76 

Slopes = 1-8% 

Impervious Cover = 2.41 Acre 

Percent Impervious = 65.7% 

Q5 = 17.8 cfs 

Q25 = 24.9 cfs 

Q100 = 31.3 cfs 
 

Refer to Sheet “Exhibit XH-H – Existing & Proposed Hydrology” within the SWMP depicting the breakdown of the 

impervious areas and the Runoff Calculations Spreadsheet as noted above. 

 

Character 

 

The current site is undeveloped with no impervious cover. The proposed improvements will increase the amount of 

impervious cover to 65.7%. The runoff from construction and post construction could include sediment, oils, and 

organics that should be captured by the temporary BMP’s. By the implementation of temporary BMP’s the quality 

of water downstream of the project site is not expected to be impacted during and following construction of the 

project. The project site downstream will include temporary BMP’s that can be found on the Stormwater Pollution 

Prevention Plan (SWPPP) sheets C9.0-10.0. 

 

Character of post-construction storm water runoff will include small amounts of Total Suspended Solids (TSS) and 

Oil & Grease (O&G) from vehicular traffic. Water Quality should be typical for a commercial development. 

 

Refer to the WPAP Plan for locations of proposed impervious cover as a function of this project. 
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Baumsquad Brothers development 15-Jun-23

Existing and Proposed Hydrology - Bexar County / San Antonio, TX PA-3 3:51 PM

Job: 7622E0677801

Existing Hydrology - Rational Method

CP Pattern A C CA L So Lo Type To Lch Tch Lpipe Tpipe Ssc LSC Type V Tsc Tc Tc Used I5 Q5 I25 Q25 I100 Q100

(AC) (LF) (%) (LF) O (MIN) (LF) (MIN) (LF) (MIN) (%) (LF) SC (FPS) (MIN) (MIN) (MIN) (IN/HR) (CFS) (IN/HR) (CFS) (IN/HR) (CFS)

EX DA-A A 3.670 0.37 1.358 475 3.6% 300 AGS 17.8 0 0.0 0 0.0 4.0% 175 U 3.2 0.9 18.7 19 4.66 6.3 6.45 8.8 8.00 10.9

3.670

*** Rainfall Intensities from ATLAS 14 - NOAA Point Precipitation Frequency Estimates for the Project Location TOTAL 6.3 8.8 10.9

DELTA 11.5 16.1 20.4

Proposed Hydrology - Rational Method

CP Pattern A C CA L So Lo Type To Lch Tch Lpipe Tpipe Ssc LSC Type V Tsc Tc Tc Used I5 Q5 I25 Q25 I100 Q100

(AC) (LF) (%) (LF) O (MIN) (LF) (MIN) (LF) (MIN) (%) (LF) SC (FPS) (MIN) (MIN) (MIN) (IN/HR) (CFS) (IN/HR) (CFS) (IN/HR) (CFS)

PR DA-A 1 3.380 0.80 2.704 925 1.0% 300 PVD 6.7 452 1.3 0 0.0 1.0% 173 U 1.6 1.8 9.8 10 6.30 17.0 8.82 23.8 11.05 29.9

PR DA-B 2 0.290 0.41 0.119 155 5.0% 155 AGS 8.2 0 0.0 0 0.0 1.0% 0 U 1.6 0.0 8.2 8 6.81 0.8 9.54 1.1 11.97 1.4

3.670

*** Rainfall Intensities from ATLAS 14 - NOAA Point Precipitation Frequency Estimates for the Project Location DIST TOTAL 17.8 24.9 31.3

A - Area Lch - Channel Flow Path Length Tc = To + Tch + Tpipe + Tsc =

C - Runoff Coefficient Tch - Time Channel Flow (V = 6 fps) (Conservative) Time of Concentration

L - Total Flow Path Length Lpipe - Pipe Flow Path Length

Tpipe - Time Pipe Flow (V = 10 fps) (Conservative)

So - Overland Slope (0.5% Increment, Up to 5%),(1% Increment 5% to 10%, 15%, 20%) Ssc - Shallow Concentrated Slope

Lo - Overland Flow Path Length (50' Increment, 300' Max) Lsc - L - Lo - Lch - Lpipe

Type O: Type SC:

PVD - Paved Surface U - Unpaved

PGS - Poor Grass Surface P - Paved

AGS - Average Grass Surface V - Velocity
To - Time Overland Flow (Seelye Chart) Tsc - Time Shallow Concentrate (TR-55 Figure 3-1)

Weighted Coefficients at CP: 

EX DA-A 0.000 Acres @ 0.95 and 3.670 Acres @ 0.37 = 3.670 Acres = 0.37 A

PR DA-A 2.410 Acres @ 0.95 and 0.970 Acres @ 0.41 = 3.380 Acres = 0.80 1

PR DA-B 0.000 Acres @ 0.95 and 0.290 Acres @ 0.41 = 0.290 Acres = 0.41 2

7622E0677801 Baumsquad Brothers development.xls Hydrology

XH H - EXISTING AND PROPOSED HYDROLOGY









Attachment C 
 

Suitability Letter from Authorized Agent  
Baumsquad Brothers Development 

 
 
 
 
 

N/A 
  

 

 

 

 

 
 

 

 



     

    COUNTY OF BEXAR 
PUBLIC WORKS DEPARTMENT 

 
 1948 Probandt St 
 San Antonio, Texas 78214 
 Main   210-335-6700 Fax   210-335-6713  

 
 
 
 
August 8, 2023 
 
Mr. Robert Sadlier 
Texas Commission on Environmental Quality 
14250 Judson Rd  
San Antonio, TX 78233-4480 
 
RE: 22-11800217 
 
Dear Mr. Garcia: 
 
Based on the information submitted by KCI TECHNOLOGIES INC, the above referenced subdivision has 
been reviewed by the Environmental Services Division and is found to meet the minimum requirements of 
the Regulations for On-Site Sewage Facilities, Bexar County, Texas (2006), for a proposed site not 
served by sanitary sewer.   
 
Prior to installation, each individual lot owner will be required to obtain approval of a site specific design 
(which meets Bexar County construction requirements) for conditions unique to that lot.  This letter does 
not guarantee approval of any and all lots within the proposed subdivision or the use of specific types of 
on-site systems. 
 
Sincerely, 

 
 
 

 
 
Erin M. Lowe 
Bexar County Public Works 
Civil Engineer 
 
 
 

OS0030790 



Map: 
 

                       
 
 
Flood zone (DFIRM/FEMA) map: 
 
        

 
 
 
 
 
 
 
 
 
 
 



Plat: 

 
 



TCEQ site evaluation: 
Name: Baunsquad Brothers Development, Location: FM 1604, Date: 11 May 2023  
Site Evaluator: Frank Aguirre, 16159 Old Stable Rd., San Antonio, Texas 78247; Lic # 
30400, 2/24 

Note: 
This report is focused on the issue of septic systems ONLY.   An addendum to the 
report of the platting engineer, addressing the other platting submittals, e.g. water 
purveyor letter, site drainage plan, etc. that are required, will be added to this 
report. 
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Attachment D 
 

Exception to the Required Geologic Assessment 
Baumsquad Brothers Development 

 
 
 
 
 

N/A 
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Attachment A 
 

Spill Response Actions 
Baumsquad Brothers 

Development 
 

Spill Prevention and Control 

 

The objective of this section is to describe measures to prevent or reduce the discharge of pollutants to 

drainage systems or watercourses from leaks and spills by reducing the chance for spills, stopping the 

source of spills, containing and cleaning up spills, properly disposing of spill materials, and training 

employees. 

 

The following steps will help reduce the stormwater impacts of leaks and spills: 

 

Education 

 

(1) Be aware that different materials pollute in different amounts. Make sure that each employee knows 

what a “significant spill” is for each material they use, and what is the appropriate response for 

“significant” and “insignificant” spills. Employees should also be aware of when spill must be reported to 

the TCEQ. Information available in 30 TAC 327.4 and 40 CFR 302.4. 

 

(2) Educate employees and subcontractors on potential dangers to humans and the environment from 

spills and leaks. 

 

(3) Hold regular meetings to discuss and reinforce appropriate disposal procedures (incorporate into 

regular safety meetings). 

 

(4) Establish a continuing education program to indoctrinate new employees. 

 

(5) Have contractor’s superintendent or representative oversee and enforce proper spill prevention and 

control measures. 

 

General Measures 

 

(1) To the extent that the work can be accomplished safely, spills of oil, petroleum products, substances 

listed under 40 CFR parts 110,117, and 302, and sanitary and septic wastes should be contained and 

cleaned up immediately. 

 

(2) Store hazardous materials and wastes in covered containers and protect from vandalism. 

 

(3) Place a stockpile of spill cleanup materials where it will be readily accessible. 

 

(4) Train employees in spill prevention and cleanup. 

 

(5) Designate responsible individuals to oversee and enforce control measures. 
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(6) Spills should be covered and protected from stormwater runon during rainfall to the extent that it 

doesn’t compromise clean up activities. 

 

(7) Do not bury or wash spills with water. 

 

(8) Store and dispose of used clean up materials, contaminated materials, and recovered spill material 

that is no longer suitable for the intended purpose in conformance with the provisions in applicable 

BMPs. 

 

(9) Do not allow water used for cleaning and decontamination to enter storm drains or watercourses. 

Collect and dispose of contaminated water in accordance with applicable regulations. 

 

(10) Contain water overflow or minor water spillage and do not allow it to discharge into drainage 

facilities or watercourses. 

 

(11) Place Material Safety Data Sheets (MSDS), as well as proper storage, cleanup, and spill reporting 

instructions for hazardous materials stored or used on the project site in an open, conspicuous, and 

accessible location. 

 

(12) Keep waste storage areas clean, well organized, and equipped with ample cleanup supplies as 

appropriate for the materials being stored. Perimeter controls, containment structures, covers, and 

liners should be repaired or replaced as needed to maintain proper function. 

 

Cleanup 

 

(1) Clean up leaks and spills immediately. 

 

(2) Use a rag for small spills on paved surfaces, a damp mop for general cleanup, and absorbent material 

for larger spills. If the spilled material is hazardous, then the used cleanup materials are also hazardous 

and must be disposed of as hazardous waste. 

 

(3) Never hose down or bury dry material spills. Clean up as much of the material as possible and 

dispose of properly. See the waste management BMPs in this section for specific information. 

 

Minor Spills 

 

(1) Minor spills typically involve small quantities of oil, gasoline, paint, etc. which can be controlled by 

the first responder at the discovery of the spill. 

 

(2) Use absorbent materials on small spills rather than hosing down or burying the spill. 

 

(3) Absorbent materials should be promptly removed and disposed of properly. 

 

(4) Follow the practice below for a minor spill: 

 

(5) Contain the spread of the spill. 

 

(6) Recover spilled materials. 
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(7) Clean the contaminated area and properly dispose of contaminated materials. 

 

Semi-Significant Spills 

 

Semi-significant spills still can be controlled by the first responder along with the aid of other personnel 

such as laborers and the foreman, etc. 

 

Spills should be cleaned up immediately: 

 

(1) Contain spread of the spill. 

 

(2) Notify the project foreman immediately. 

 

(3) If the spill occurs on paved or impermeable surfaces, clean up using "dry" methods (absorbent 

materials, cat litter and/or rags). Contain the spill by encircling with absorbent materials and do not let 

the spill spread widely. 

 

(4) If the spill occurs in dirt areas, immediately contain the spill by constructing an earthen dike. Dig up 

and properly dispose of contaminated soil. 

 

(5) If the spill occurs during rain, cover spill with tarps or other material to prevent contaminating runoff. 

 

Significant/Hazardous Spills 

 

For significant or hazardous spills that are in reportable quantities: 

 

(1) Notify the TCEQ by telephone as soon as possible and within 24 hours at 512- 339-2929 (Austin) or 

210-490-3096 (San Antonio) between 8 AM and 5 PM. After hours, contact the Environmental Release 

Hotline at 1-800-832-8224. It is the contractor's responsibility to have all emergency phone numbers at 

the construction site. 

 

(2) For spills of federal reportable quantities, in conformance with the requirements in 40 CFR parts 

110,119, and 302, the contractor should notify the National Response Center at (800) 424-8802. 

 

(3) Notification should first be made by telephone and followed up with a written report. 

 

(4) The services of a spills contractor or a Haz-Mat team should be obtained immediately. Construction 

personnel should not attempt to clean up until the appropriate and qualified staffs have arrived at the 

job site. 

 

(5) Other agencies which may need to be consulted include, but are not limited to, the City Police 

Department, County Sheriff Office, Fire Departments, etc. 

 

More information on spill rules and appropriate responses is available on the TCEQ website at: 

http://www.tnrcc.state.tx.us/enforcement/emergency_response.html 1-120 
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Vehicle and Equipment Maintenance 

 

(1) If maintenance must occur onsite, use a designated area and a secondary containment, located away 

from drainage courses, to prevent the runon of stormwater and the runoff of spills. 

 

(2) Regularly inspect onsite vehicles and equipment for leaks and repair immediately 

 

(3) Check incoming vehicles and equipment (including delivery trucks, and employee and subcontractor 

vehicles) for leaking oil and fluids. Do not allow leaking vehicles or equipment onsite. 

 

(4) Always use secondary containment, such as a drain pan or drop cloth, to catch spills or leaks when 

removing or changing fluids. 

 

(5) Place drip pans or absorbent materials under paving equipment when not in use. 

 

(6) Use absorbent materials on small spills rather than hosing down or burying the spill. Remove 

promptly and dispose of properly. 

 

(7) Promptly transfer used fluids to the proper waste or recycling drums. Don’t leave full drip pans or 

other open containers lying around. 

 

(8) Oil filters disposed of in trashcans or dumpsters can leak oil and pollute stormwater. Place the oil 

filter in a funnel over a waste oil-recycling drum to drain excess oil before disposal. 

 

(9) Store cracked batteries in a non-leaking secondary container. 

 

Vehicle and Equipment Fueling 

 

(1) If fueling must occur on site, use designated areas, located away from drainage courses, to prevent 

the runon of stormwater and the runoff of spills. 

 

(2) Discourage “topping off” of fuel tanks. 

 

(3) Always use secondary containment, such as a drain pan, when fueling to catch spills/ leaks. 

 

 

Product Specific Practices 

 

(1) Petroleum Products: All on site vehicles will be monitored for leaks and will receive regular preventive 

maintenance to reduce the chance of leakage. If petroleum products will be present at the site, they 

will be stored in tightly sealed containers which are clearly labeled. Any asphalt substances used on 

site will be applied according to the manufacturer’s recommendations. 

 

(2) Concrete trucks: Ready/Transit Mix Trucks will be allowed to wash out or discharge surplus concrete 

or drum wash water except in the designated location on site as shown on the SW3P site plan. 
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(3) Paints: All containers will be tightly sealed and stored when not required for use. Excess paint will 

not be poured into the storm sewer system or drainage channels but will be properly disposed of 

according to manufacturers’ instructions or state/local regulations. 

 

 

(4) Fertilizers: Fertilizers will be applied only in the minimum amounts recommended by the 

manufacturer. Once applied, fertilizer will be worked into the soil to limit exposure to storm water. 

The fertilizer will be stored in a covered area, and any partially used bags will be transferred to a 

sealable plastic bin to avoid spills. 



Attachment B 
 

Potential Sources of Contamination 
Baumsquad Brothers Development 

 

Potential Source: Stock piled top soil, and fill material. 

Preventive Measure:  Stock piles shall be placed away from any steep slopes, sensitive features, surface or 

groundwater. The down gradient side shall be protected with silt fencing. 

 

Potential Source: Miscellaneous litter and debris from construction workers and construction materials. 

Preventive Measure:          Trash receptacles will be placed on site for proper disposal.  Receptacles will be emptied 

or replaced by a registered trash hauler as necessary. 

 

Potential Source: Petroleum Products (diesel, oil, hydraulic fluid, gun grease). 

Preventive Measure:  All on site vehicles will be monitored for leaks and will receive regular preventive 

maintenance to reduce the chance of leakage. No petroleum products will be stored 

onsite. Service vehicles will come on site to fuel all equipment. All oil, and hydraulic fluid 

will be stored on work or service vehicles in original sealed containers. 

 

Potential Source: Concrete. 

Preventive Measure:  Concrete trucks: Ready/Transit Mix Trucks will not be allowed to wash out or discharge 

surplus concrete or drum wash water except in the designated concrete washout area as 

shown on the SW3P site plan. 

 

Potential Source: Paint. 

Preventive Measure:         All containers will be tightly sealed and stored when not required for use.   Excess paint   

will not be poured into the storm sewer system or drainage channels, but will be properly 

disposed of according to manufacturers’ instructions or state/local regulations. 

 

Potential Source: Asphalt & Asphaltic Products. 

Preventive Measure:  All asphalt paving, roofing, and sealers may be brought onsite only as it is being applied. 

Application will be in accordance to the manufacturer’s recommendations and City of San 

Antonio specifications. 

 

Potential Source: Fertilizer. 

Preventive Measure:  Fertilizers will be applied only in the minimum amounts recommended by the 

manufacturer. Revegetated areas that are seeded and fertilized will be protected by a 

hydraulic mulch, hay and tackifier or binder, or erosion control mat. Fertilizer will not be 

stored onsite. 

 

Potential Source: Sewage from Portable Toilets. 

Preventive Measure:  Sewage from the units will be properly removed on a regular basis, will be inspected on 

a regular basis, and will be disposed of by a licensed waste collection service. Note that 

any spills should be contained within the respective BMP installed and any spill outside 

the containment area will be cleaned up in accordance with current state / local 

regulations as well as reported to TCEQ. 
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Attachment C 
 

Sequence of Major Activities 
Baumsquad Brothers 

Development 
 

 

Construction Sequencing: 

 

A. Installation of Temporary BMPs as shown on the “Storm Water Pollution Prevention Plan” Details 

(Sheet C9.0-10.0)”. 

B. Site clearing including the removal of select landscaping trees and rough grading of the proposed 

development. (Approximately 3.67 Acre) 

C. Grading and drainage work associated with this project. (Approximately 3.67 Acre) 

D. Reestablishment of vegetation in areas beyond the grading/construction envelope. 

E. Construction of Pavement and Finish Grading as indicated on plans. (Approximately 3.67 Acre) 

F. Landscaping / Sodding to reestablish vegetation on all remaining disturbed areas. 

G. Removal of temporary BMPs once area is established or when the particular temporary BMP measure is 

no longer required (i.e. Slit Fence and filter bags.) 
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Attachment D 
 

Temporary Best Management Practices and Measures 
Baumsquad Brothers Development 

 
PART 1 - GENERAL 

1.01 SECTION INCLUDES 

A. Slit Fence 

B. Gravel Filter Bags 

C. Stabilized Construction Access 

 

1.02 REGULATORY REQUIREMENTS 

A. Conform to applicable City, State, and Federal codes for environmental requirements of erosion and 

sediment control. 

B. Contractor will be required to keep a log on site with recordings of rainfall, SWPPP maintenance 

procedures, and other events affecting the erosion and pollution control facilities. Sample forms will be 

provided by the Engineer. As part of record keeping the Contractor shall maintain a rain gauge at the site and 

log all rainfall events. 

C. No work shall begin until both the Owner and Contractor have submitted NOI’s (form furnished by 

Engineer) to the TCEQ and the San Antonio Water System. Contractor shall submit annual renewals as 

required. 

D. SWPPP shall be posted on site adjacent to a public right-of-way and the supporting documentation shall 

be maintained on site. 

 
1.03 SUBMITTALS 

 A. 

B. 

Provide Engineer with copy of complete NOI and NOT. 

Provide copies of manufacturer’s data on filter fabric for approval 

 C. Provide Engineer with any revisions to SWPPP Plan for informational purposes only. 

1.04
 

RELATED SECTIONS 

 A. Section 02230 – Site Clearing 

 

PART 2 - PRODUCTS 

2.01 FILTER FABRIC 

A. Woven Polypropylene Fabric conforming to the following specifications: 

1. Grab Tensile Strength 120 lbs. 

2. Grab Tensile Elongation 30% (Max) 

3. Burst Strength 280 PSI 

4. Trapezoid Tear Strength 65 lbs. 

5. Water Flow Rate 35 GPM/ft2 

6. Thickness 17 Mils 

7. Weight 3.0 oz/sy 

 

B. The fabric shall conform to the following test methods: 

1. ASTM D-4632 

2. ASTM D-4533 

3. ASTM D-3786 

4. ASTM D-4833 

5. ASTM D-3776 

6. ASTM D-4491 
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PART 3 - EXECUTION 

3.01 IMPLEMENTATION 

This item shall govern the implementation of the erosion and sedimentation control plan and schedule. 

A. Phasing: 

Construction phasing within specified work areas shall be the responsibility of the Contractor. Contractor 

shall prepare a Phasing Plan that will be acceptable to the Architect and Owner. Should the Contractor 

realize a need to deviate from this plan, it will be his/her responsibility to provide a revised plan complete 

with any required revisions to the erosion and sediment control plan. It will be his/her sole responsibility 

to insure that all revisions comply with the Storm Water Pollution Prevention Plan and “Part II 

Environmental Protection Agency Final NPDES General Permits for Storm Water Discharge from 

Construction Sites”. The revised plan shall be reviewed by the Engineer. Any costs associated with the 

revisions shall be borne by the Contractor. The Contractor shall maintain a log of all installations and 

revisions. 

B. Hazardous and Excess Material Storage: 

Prior to the start of construction, the Contractor shall submit a plan showing the method for hazardous 

and excess material storage. The plan shall comply with the provisions shown on the drawings and as a 

minimum, show the site location, size, topography, drainage channels, adjacent streets, and other 

pertinent features required to properly evaluate the plan. No work shall commence until this plan has 

been approved by the Owner. 

C. Maintenance: 

On a weekly basis, and after every measurable rainfall, the Contractor shall inspect and identify all erosion 

and sediment controls which require cleaning, repair, or other maintenance. Items identified as requiring 

maintenance shall immediately be repaired or cleaned as needed. This provision applies to all site 

controls as well as controls installed for the material storage site. Contractor shall keep a log of the 

inspections, noting any repairs and cleaning of controls. 

D. Filter Fabric Fence (Silt Fence): 

Provide filter fabric fence systems in such a manner that surface runoff will percolate through the system 

in sheet flow fashion and allow sediment to be retained and accumulated. Attach the filter fabric to one 

inch (1”) x two inch (2”) wooden stakes or metal stakes spaced a maximum of 3 feet apart and embedded 

a minimum of twelve inches (12”). The wooden stakes shall be installed at a slight angle toward the 

source of anticipated runoff. Trench in the toe of the filter fabric fence with a spade or mechanical 

trencher so that the downward face of the trench is flat and perpendicular to the direction of flow or the 

V-trench configuration. Lay filter fabric along edges of the trench. Backfill and compact trench. The filter 

fabric should be spliced together only at a support post with a minimum six inch (6”) overlap and sealed 

securely. Inspect sediment filter fabric barrier systems after each rainfall, daily during periods of 

prolonged rainfall, and at minimum once a week. Repair or replace damaged section immediately to 

restore the requirements of this item. Remove sediment deposits when silt has reached one-third the 

height of the fence in depth. 

 

 
 

 7. ASTM D-4751 

8. ASTM D-4355 

 

  

2.02
 

STABILIZED CONSTRUCTION ACCESS 

 A. Rock: 
  Open graded rock four inches (4”) to eight inches (8”) in diameter. 
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E. Gravel Filter Bags 

1. The gravel filter bags shall be installed in accordance with the SWPPP details and shall be used at 

inlet locations and other locations as determined by the contractor. 

2. Inspect systems after each rainfall, daily during periods of prolonged rainfall, and at minimum 

once a week. Repair or replace damaged section immediately to restore the requirements of this 

item. Remove sediment deposits when silt has reached one-third the height of the bag in depth. 

F. Stabilized Construction Access: 

The Stabilized Construction Access shall be at least eight inches (8”) thick and of full width for all points of 

ingress and egress. Length shall be a minimum of 30 feet. 

1. When mud-tracking conditions exist, traffic shall not be allowed to cross or leave the 

construction site and move directly onto a public roadway, alley, sidewalk, parking area, other 

right-of-way in areas other than at locations of construction exits. Stabilized construction access 

must be properly graded to incorporate a drainage swale to prevent runoff from leaving the 

construction site. 

2. The stabilized construction access shall be maintained in a condition which will prevent tracking 

or flowing of sediment onto public rights-of-way. This may require periodic top dressing with 

additional stone as conditions demand and repair and/or clean out of any measures used to trap 

sediment. All sediment spilled, dropped, washed, or tracked onto public streets outside of the 

project limits must be removed immediately by the Contractor.  When necessary, wheels must 

be cleaned to remove sediment prior to entrance onto public rights-of-way. When washing is 

required, it shall be done on an area stabilized with crushed stone which drains into an approved 

sediment trap or sediment basin. All sediment shall be prevented from entering any storm drain, 

ditch, or watercourse using approved methods. 

 

 

3.02 FINAL CLEANUP 

A. Upon completion and acceptance of the project and prior to final payment, the Contractor shall remove 

and legally dispose of all components of the erosion/sedimentation control system, together with any and 

all dirt, material, and debris accumulated along the system during construction. 

3.03 NOI, NOT 

A. The Engineer will furnish NOI and NOT forms with the project information on them to the Contractor. It 

shall be the Contractor’s responsibility to complete and submit the NOI prior to commencing work and to 

submit the NOT upon completion and acceptance of the work covered by that contract. The Owner will 

submit a separate NOI and NOT as necessary. 



Attachment E 
 

Request to Temporarily Seal a Feature 
Baumsquad Brothers Development 

 
 
 
 
 

N/A 
  

 

 

 

 

 
 

 

 



Attachment F 
 

Structural Practices 
Baumsquad 

Brothers 
Development 

On-site structural practices, which are continuous (on-going) until the site is permanently stabilized, may include the 

following (SWPPP): 

 

i) Erection of silt fences, inlet protection, and construction entrance/exit. 

 

These storm water pollution control features will slow the velocity of runoff thereby enhancing sedimentation and 

capture of contaminants that may accumulate in the storm water runoff exiting this construction site. There are no 

structures to divert storm water and no structures to store storm water on this project. 

 

It is to be understood that modifications to the Storm Water Pollution Prevention Plan may have to be made in the 

field to adjust for field conditions and to provide the intended effect. All changes to the plan must be shown on the 

SWPPP sheets, dated and signed by the responsible party or described and included in the Plan Modifications section 

of this Storm Water Pollution Prevention Plan. 
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Attachment H 
 

Temporary Sediment Pond(s) Plans and Calculations 
Baumsquad Brothers Development 

 
 
 
 
 

N/A 
  

 

 

 

 

 
 

 

 



Attachment I 

 

Inspections and Maintenance 

Baumsquad Brothers 

Development 

There will be several types of Temporary BMPs used for this project: Silt Fencing and inlet protection. Items listed 

below must be inspected every 7 days and within 24 hours of a rainfall event of 0.5 inches or more. These 

inspections and if any maintenance is performed on such BMPs, it must be documented within the inspection and 

maintenance report form and kept on site. The forms can be found at the end of this section. 

 

Silt Fencing, Rock Berm, Inlet Protection, and Temporary Construction Entrance/Exit 

 

Refer to TCEQ “Edwards Aquifer Technical Guidance Manual” Rev. Jul05, pages 1-66 to 1-68 (Silt Fencing), pages 1- 

72 to 1-74 (Rock Berms), pages 1-89 to 1-92 (Area Inlet Protection), for standards, and also refer to “Storm Water 

Pollution Prevention Plan” (Sheet C9.0-10.0) of the construction plans for locations/details/guidance. 

 

Contractor shall maintain log and document following items for all BMP’s on site: 

 

1) Inspection of all fencing/bags weekly, and after any rainfall event. 

2) Removal of sediment when buildup reaches 6" on any temporary BMP, or the installation of a 

second line of fencing parallel to the old fence. Dispose of the accumulated silt of in an approved 

manner. 

3) Replacement of any torn fabric or installation of a second line of fencing parallel to the old fence. 

4) Replacement/repair of any sections crushed, torn, or collapsed temporary BMPs in the course of 

construction activity. If a section of fence/berm is obstructing vehicular access, document the 

relocation to a spot where it will provide equal protection, but will not obstruct vehicles. 

5) Any gravel filter bags torn allowing gravel to come out of the constraints of the bag shall be 

replaced immediately. 

 

These temporary BMPs as shown on the “Storm Water Pollution Prevention Plan (SWPPP) Details Sheets C9.0-

10.0” will intercept any storm water borne pollutants originating onsite, including upstream offsite runoff, 

therefore preventing them from entering roadways, Geological Features, and drainage structures that ultimately 

enter Waterhole Creek. 

 

Temporary Construction Entrance/Exit 

 

Contractor shall establish and maintain a Temporary Construction Entrance/Exit throughout the construction period 

to protect the site from pollutants brought onto the site from other sources or leaving the site. Contractor to ensure 

rocks are maintained free of trash and sediment. 
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Attachment J 
 

Schedule of Interim and Permanent Soil Stabilization Practices 
Baumsquad Brothers Development 

Interim Practices 

 

All temporary BMPs as described in Attachment I. 

 

Permanent Practices 

 

Stabilization measures shall be initiated as soon as practicable in portions of the site where construction activities 

have temporarily or permanently ceased, but in no case more than 14 days after the construction activity in that 

portion of the site has temporarily or permanently ceased. Where the initiation of stabilization measures by the 14th 

day after construction activity temporary or permanently cease is precluded by weather conditions, stabilization 

measures shall be initiated as soon as practicable. Where construction activity on a portion of the site is temporarily 

ceased, and earth disturbing activities will be resumed within 21 days, temporary stabilization measures do not have 

to be initiated on that portion of the site. In areas experiencing droughts where the initiation of stabilization 

measures by the 14th day after construction activity has temporarily or permanently ceased is precluded by seasonal 

arid conditions, stabilization measures shall be initiated as soon as practicable. 

 

Refer to “Water Pollution Abatement Plan (WPAP)” (Section 0584 – Attachment B) for all areas to be sodded within 

the project limits which includes all disturbed areas associated with this project beyond the driveways, pavement 

sections, and utility trenching. 
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Baumsqaud Brothers Development

Ryan Baum

08/03/2023



 2 of 4 

TCEQ-0600 (Rev. 02-11-15) 

 

 A technical guidance other than the TCEQ TGM was used to design permanent BMPs 

and measures for this site.  The complete citation for the technical guidance that 

was used is:       

 N/A 

3.  Owners must insure that permanent BMPs and measures are constructed and function 

as designed.  A Texas Licensed Professional Engineer must certify in writing that the 

permanent BMPs or measures were constructed as designed.  The certification letter 

must be submitted to the appropriate regional office within 30 days of site completion. 

 N/A 

4. Where a site is used for low density single-family residential development and has 20 % or 

less impervious cover, other permanent BMPs are not required.  This exemption from 

permanent BMPs must be recorded in the county deed records, with a notice that if the 

percent impervious cover increases above 20% or land use changes, the exemption for the 

whole site as described in the property boundaries required by 30 TAC §213.4(g) (relating to 

Application Processing and Approval), may no longer apply and the property owner must 

notify the appropriate regional office of these changes. 

 The site will be used for low density single-family residential development and has 

20% or less impervious cover. 

 The site will be used for low density single-family residential development but has 

more than 20% impervious cover. 

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

5. The executive director may waive the requirement for other permanent BMPs for multi-

family residential developments, schools, or small business sites where 20% or less 

impervious cover is used at the site.  This exemption from permanent BMPs must be 

recorded in the county deed records, with a notice that if the percent impervious cover 

increases above 20% or land use changes, the exemption for the whole site as described in 

the property boundaries required by 30 TAC §213.4(g) (relating to Application Processing 

and Approval), may no longer apply and the property owner must notify the appropriate 

regional office of these changes. 

 Attachment A - 20% or Less Impervious Cover Waiver. The site will be used for 

multi-family residential developments, schools, or small business sites and has 20% 

or less impervious cover.  A request to waive the requirements for other permanent 

BMPs and measures is attached. 

 The site will be used for multi-family residential developments, schools, or small 

business sites but has more than 20% impervious cover. 

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

business sites. 

6.  Attachment B - BMPs for Upgradient Stormwater.   
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TCEQ-0600 (Rev. 02-11-15) 

 

 A description of the BMPs and measures that will be used to prevent pollution of 

surface water, groundwater, or stormwater that originates upgradient from the site 

and flows across the site is attached.  

 No surface water, groundwater or stormwater originates upgradient from the site 

and flows across the site, and an explanation is attached. 

 Permanent BMPs or measures are not required to prevent pollution of surface 

water, groundwater, or stormwater that originates upgradient from the site and 

flows across the site, and an explanation is attached. 

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

 A description of the BMPs and measures that will be used to prevent pollution of 

surface water or groundwater that originates on-site or flows off the site, including 

pollution caused by contaminated stormwater runoff from the site is attached. 

 Permanent BMPs or measures are not required to prevent pollution of surface water 

or groundwater that originates on-site or flows off the site, including pollution 

caused by contaminated stormwater runoff, and an explanation is attached. 

8.  Attachment D - BMPs for Surface Streams. A description of the BMPs and measures 

that prevent pollutants from entering surface streams, sensitive features, or the aquifer 

is attached.  Each feature identified in the Geologic Assessment as sensitive has been 

addressed.   

 N/A 

9.  The applicant understands that to the extent practicable, BMPs and measures must 

maintain flow to naturally occurring sensitive features identified in either the geologic 

assessment, executive director review, or during excavation, blasting, or construction. 

 The permanent sealing of or diversion of flow from a naturally-occurring sensitive 

feature that accepts recharge to the Edwards Aquifer as a permanent pollution 

abatement measure has not been proposed. 

 Attachment E - Request to Seal Features.  A request to seal a naturally-occurring 

sensitive feature, that includes, for each feature, a justification as to why no 

reasonable and practicable alternative exists, is attached.   

10.  Attachment F - Construction Plans.  All construction plans and design calculations for 

the proposed permanent BMP(s) and measures have been prepared by or under the 

direct supervision of a Texas Licensed Professional Engineer, and are signed, sealed, and 

dated.  The plans are attached and, if applicable include: 

 Design calculations (TSS removal calculations) 

 TCEQ construction notes 

 All geologic features 

 All proposed structural BMP(s) plans and specifications 

 N/A 
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TCEQ-0600 (Rev. 02-11-15) 

 

11.  Attachment G - Inspection, Maintenance, Repair and Retrofit Plan. A plan for the 

inspection, maintenance, repairs, and, if necessary, retrofit of the permanent BMPs and 

measures is attached.  The plan includes all of the following: 

 Prepared and certified by the engineer designing the permanent BMPs and 

measures 

 Signed by the owner or responsible party 

 Procedures for documenting inspections, maintenance, repairs, and, if necessary 

retrofit 

 A discussion of record keeping procedures 

 N/A 

12.  Attachment H - Pilot-Scale Field Testing Plan.  Pilot studies for BMPs that are not 

recognized by the Executive Director require prior approval from the TCEQ.  A plan for 

pilot-scale field testing is attached. 

 N/A 

13.  Attachment I -Measures for Minimizing Surface Stream Contamination.  A description 

of the measures that will be used to avoid or minimize surface stream contamination 

and changes in the way in which water enters a stream as a result of the construction 

and development is attached.  The measures address increased stream flashing, the 

creation of stronger flows and in-stream velocities, and other in-stream effects caused 

by the regulated activity, which increase erosion that results in water quality 

degradation. 

 N/A 

Responsibility for Maintenance of Permanent BMP(s)  

Responsibility for maintenance of best management practices and measures after 

construction is complete. 

14.  The applicant is responsible for maintaining the permanent BMPs after construction 

until such time as the maintenance obligation is either assumed in writing by another 

entity having ownership or control of the property (such as without limitation, an 

owner’s association, a new property owner or lessee, a district, or municipality) or the 

ownership of the property is transferred to the entity.  Such entity shall then be 

responsible for maintenance until another entity assumes such obligations in writing or 

ownership is transferred. 

  N/A 

15.   A copy of the transfer of responsibility must be filed with the executive director at the 

appropriate regional office within 30 days of the transfer if the site is for use as a 

multiple single-family residential development, a multi-family residential development, 

or a non-residential development such as commercial, industrial, institutional, schools, 

and other sites where regulated activities occur. 

 N/A 



Attachment A 
 

20% or Less Impervious Cover Waiver 
Baumsquad Brothers Development 

 
 
 
 
 

N/A 
  

 

 

 

 

 

 

 

 



Attachment B 
 

BMPs for Upgradient Stormwater 
Baumsquad Brothers Development 

 
 
 
 

N/A 
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Attachment C 
 

BMPs for On-Site Stormwater 
Baumsquad Brothers 

Development 

 
The majority of the unit that will be developed is near or at the top of the existing local high point. Please refer to 

the Impervious Cover and Drainage Area Exhibit for the following narrative of Permanent BMPs. 

 

1. Drainage Area 1 has runoff from the lots discharging towards the rear of the lots where it will flow across 

a 15’ engineered vegetated filter strip VFS 1. Note that the impervious cover for this lots is primarily 

composed of asphaltic pavement. 

 

2. Drainage Area 2 includes most of the impervious cover of the proposed site, and it is composed of a 

portion of the asphaltic pavement, heavy duty concrete pavement, the water quality basin, gravel yard 

base section, drive area base section. The runoff is conveyed northeast towards the grate inlets which 

will then lead the runoff into the water quality basin and the runoff also runs northeast directly towards 

the water quality basin. Once the runoff enters the water quality basin it then is transported through a 6” 

PVC line that connects to an 18” HDPE that ultimately directs it away from the site.  

 

3. Drainage Area 3 has runoff discharging east towards where it will flow across a 15’ engineered vegetated 

filter strip VFS 2. 

 



Texas Commission on Environmental Quality

TSS Removal Calculations 04-20-2009 Project Name: Baumsquad Brothers

Date Prepared: 11/182022

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:  L M = 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  * = 12.63 acres

Predevelopment impervious area within the limits of the plan * = 0.00 acres

Total post-development impervious area within the limits of the plan * = 2.41 acres

Total post-development impervious cover fraction * = 0.19

P = 30 inches

LM TOTAL PROJECT = 1967 lbs.

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

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

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

Drainage Basin/Outfall Area No. = 1

Total drainage basin/outfall area = 0.13 acres

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

Post-development impervious area within drainage basin/outfall area  = 0.08 acres

Post-development impervious fraction within drainage basin/outfall area  = 0.62

LM THIS BASIN = 65 lbs.

3. Indicate the proposed BMP Code for this basin.

Proposed BMP = Vegetated Filter Strips

Removal efficiency = 85 percent

Aqualogic Cartridge Filter

Bioretention

Contech StormFilter

Constructed Wetland

Extended Detention

Grassy Swale

Retention / Irrigation

Sand Filter

Stormceptor

Vegetated Filter Strips

Vortechs

Wet Basin

Wet Vault

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

RG-348 Page 3-33 Equation 3.7:   LR = (BMP efficiency) x P x (A I 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 = 0.13 acres

AI = 0.08 acres

AP = 0.05 acres

LR = 71 lbs

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

Desired LM THIS BASIN = 71 lbs.

F = 1.00

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 = 4.00 inches

Post Development Runoff Coefficient = 0.43

On-site Water Quality Volume = 815 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 = 163

Total Capture Volume (required water quality volume(s) x 1.20) = 978 cubic feet

The following sections are used to calculate the required water quality volume(s) for the selected BMP.

The values for BMP Types not selected in cell C45 will show NA.

7. Retention/Irrigation System Designed as Required in RG-348 Pages 3-42 to 3-46

Required Water Quality Volume for retention basin = NA cubic feet

Irrigation Area Calculations:

Soil infiltration/permeability rate = 0.1 in/hr Enter determined permeability rate or assumed value of 0.1

Irrigation area = NA square feet

NA acres

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

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

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

9A. Full Sedimentation and Filtration System

Water Quality Volume for sedimentation basin = NA cubic feet

Minimum filter basin area = NA square feet

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

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

9B. Partial Sedimentation and Filtration System

Water Quality Volume for combined basins = NA cubic feet

Minimum filter basin area = NA square feet

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

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

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

Required Water Quality Volume for Bioretention Basin = NA cubic feet

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

Required capacity of Permanent Pool = NA cubic feet Permanent Pool Capacity is 1.20 times the WQV

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

plus a second WQV.

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

Required Water Quality Volume for Constructed Wetlands = NA cubic feet

13. AquaLogic
TM

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

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

.

Required Sedimentation chamber capacity = NA cubic feet

Filter canisters (FCs) to treat WQV = NA cartridges

Filter basin area (RIAF) = NA square feet

14. Stormwater Management StormFilter® by CONTECH

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

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

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

Design parameters for the swale:

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

Impervious Cover in Drainage Area = 0.00 acres

Rainfall intensity = i = 1.1 in/hr



Swale Slope = 0 ft/ft

Side Slope (z) = 0

Design Water Depth = y = 0.00 ft

Weighted Runoff Coefficient = C = #DIV/0!

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

PW = Wetted Perimeter = #DIV/0! feet

RH = hydraulic radius of flow cross-section = A CS/PW = #DIV/0! feet 

n = Manning's roughness coefficient = 0.2

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

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

 S
 0.5  

                                                               n   

b =  0.134 x Q   - zy   = #DIV/0! feet

                                                              y
1.67

 S
0.5            

Q = CiA = #DIV/0! cfs

To calculate the flow velocity in the swale:   

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

To calculate the resulting swale length:   

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

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

15B.  Alternative Method using Excel Solver To solve for bottom width of the trapezoidal swale (b) using the Excel solver:

Excel can simultaneously solve the “Design Q” (C217) vs “Manning's Q” (C219) by varying the “Swale Width” (C220).

The required “Swale Width” occurs when the “Design Q” = “Manning's Q”

Design Q = CiA = #DIV/0! cfs

First, highlight Cell F219 (Error 1 value).  The equation showing in the fx screen for Cell F219 should be “= $C$217-$C$219"

Manning's Equation Q = 0.00 cfs Error 1 = #DIV/0! Then click on “Tools” and “Solver”.  The “Solver Parameters” screen pops up. 

Swale Width= 6.00 ft The value in the “Set Target cell” should be $F$219            “Error 1 ="

The value in the “By Changing Cells” should be $C$220     “Swale Width”

Click on solve.

Instructions are provided to the right (green comments).

The resulting “Swale Width” must be less than 10 feet to meet the requirements of the TGM.

If the resulting “Swale Width” exceeds 10 feet then the design parameters must be revised and the solver run again.

Flow Velocity #DIV/0! ft/s

Minimum Length = #DIV/0! ft If there is not the option for “Solver” under “Tools”

Click on “Tools” and “Add Ins” and then check “Solver Add-in”

Instructions are provided to the right (blue comments). Then proceed as instructed above.

Design Width = 0 ft If you would like to increase the bottom width of the trapezoidal swale (b):

Design Discharge = 0.00 cfs Error 2 = #DIV/0! Excel can simultaneously solve the “Design Q” (C217) vs “Design Discharge” (C232) by varying the “Design Depth” (C233).

Design Depth = 0.33 ft The required “Design Depth” for a 10-foot bottom width occurs when the “Design Q” (C217) = the “Design Discharge” (C232).

Flow Velocity = #DIV/0! cfs

Minimum Length = #DIV/0! ft First set the desired bottom width in Cell C231. 

Highlight Cell F232.  The equation showing in the fx screen for Cell F232 should be “= $C$217-$C$232"

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

If any of the resulting values still do not meet the design requirement set forth in RG-348, widening the swale bottom value may not be possible. Click on “Tools” and “Solver”.  The “Solver Parameters” screen pops up.

The value in the “Set Target cell” should be $F$232             “Error 2"

16. Vegetated Filter Strips Designed as Required in RG-348 Pages 3-55 to 3-57 The value in the “By Changing Cells” should be $C$233       “Design Depth”

Click on solve.

There are no calculations required for determining the load or size of vegetative filter strips.

The 80% removal is provided when the contributing drainage area does not exceed 72 feet (direction of flow) and The resulting “Design Depth” must be equal to or less than 0.33 feet to meet the requirements of the TGM.

the sheet flow leaving the impervious cover is directed across 15 feet of engineered filter strips with maximum slope of 20% or If the resulting “Design Depth” exceeds 0.33 feet then the design parameters must be revised and the solver run again.

across 50 feet of natural vegetation with a maximum slope of 10%.  There can be a break in grade as long as no slope exceeds 20%. First set the desired bottom width in Cell C231. 

Highlight Cell F232.  The equation showing in the fx screen for Cell F232 should be “= $C$217-$C$232"

If vegetative filter strips are proposed for an interim permanent BMP, they may be sized as described on Page 3-56 of RG-348. Click on “Tools” and “Solver”.  The “Solver Parameters” screen pops up.

The value in the “Set Target cell” should be $F$232            “Error 2"

The value in the “By Changing Cells” should be $C$233       “Design Depth”

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

Required Load Removal Based upon Equation 3.3 = NA lbs The resulting “Design Depth” must be equal to or less than 0.33 feet to meet the requirements of the TGM.

If the resulting “Design Depth” exceeds 0.33 feet then the design parameters must be revised and the solver run again.

First calculate the load removal at 1.1 in/hour

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

C = runoff coefficient for the drainage area = 0.44 C = Runoff Coefficient = 0.546 (IC)
2
 + 0.328 (IC) + 0.03

i = design rainfall intensity = 1.1 in/hour

A = drainage area in acres = 0 acres

Q = flow rate in cubic feet per second = 0.00 cubic feet/sec

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

Q = Runoff rate calculated above = 0.00 cubic feet/sec

A = Water surface area in the wet vault = 0 square feet

VOR = Overflow Rate = #DIV/0! feet/sec



Percent TSS Removal from Figure 3-1 (RG-348 Page 3-31) = 0 percent

Load removed by Wet Vault = #VALUE! lbs

If a bypass occurs at a rainfall intensity of less than 1.1 in/hours 

Calculate the efficiency reduction for the actual rainfall intensity rate

Actual Rainfall Intensity at which Wet Vault bypass Occurs = 0 in/hour

Fraction of rainfall treated from Figure 3-2 RG-348 Page 3-32 = 0 percent

Efficiency Reduction for Actual Rainfall Intensity = 0.00 percent

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

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

PERMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE

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

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

ETOT = [1 - ((1 - E1) X (1 - 0.65E2) x (1 - 0.25E3))] X 100 = 0.00 percent NET EFFICIENCY OF THE BMPs IN THE SERIES

EFFICIENCY OF FIRST BMP IN THE SERIES = E1 = 0.00 percent

EFFICIENCY OF THE SECOND BMP IN THE SERIES = E2 = 0.00 percent

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

THEREFORE, THE NET LOAD REMOVAL WOULD BE:

(AI AND AP VALUES ARE FROM SECTION 3 ABOVE)

LR = ETOT X P X (AI X 34.6 X AP X0.54) = 0.00 lbs

20. Stormceptor

Required TSS Removal in BMP Drainage Area= NA lbs

Impervious Cover Overtreatment= 0.0000 ac

TSS Removal for Uncaptured Area = 0.00 lbs

BMP Sizing

Effective Area = NA EA

Calculated Model Size(s) = #N/A

0 Model Size

Surface Area = #N/A ft
2

Overflow Rate = #VALUE! Vor

Rounded Overflow Rate = #VALUE! Vor

BMP Efficiency % = #VALUE! %

LR Value = #VALUE! lbs

TSS Load Credit = #VALUE! lbs

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

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

21. Vortech

Required TSS Removal in BMP Drainage Area= NA lbs

Impervious Cover Overtreatment= 0.0000 ac

TSS Removal for Uncaptured Area = 0.00 lbs

BMP Sizing

Effective Area = NA EA

Calculated Model Size(s) = #N/A

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

Surface Area = 7.10 ft
2

Overflow Rate = #VALUE! Vor

Rounded Overflow Rate = #VALUE! Vor

BMP Efficiency % = #VALUE! %

LR Value = #VALUE! lbs

TSS Load Credit = #VALUE! lbs

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

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

Actual Model Size (if multiple values provided in Calculated 

Model Size or if you are choosing a larger model size) =



To solve for bottom width of the trapezoidal swale (b) using the Excel solver:

Excel can simultaneously solve the “Design Q” (C217) vs “Manning's Q” (C219) by varying the “Swale Width” (C220).

The required “Swale Width” occurs when the “Design Q” = “Manning's Q”

First, highlight Cell F219 (Error 1 value).  The equation showing in the fx screen for Cell F219 should be “= $C$217-$C$219"

Then click on “Tools” and “Solver”.  The “Solver Parameters” screen pops up. 

The value in the “Set Target cell” should be $F$219            “Error 1 ="

The value in the “By Changing Cells” should be $C$220     “Swale Width”

The resulting “Swale Width” must be less than 10 feet to meet the requirements of the TGM.

If the resulting “Swale Width” exceeds 10 feet then the design parameters must be revised and the solver run again.

If there is not the option for “Solver” under “Tools”

Click on “Tools” and “Add Ins” and then check “Solver Add-in”

Then proceed as instructed above.

If you would like to increase the bottom width of the trapezoidal swale (b):

Excel can simultaneously solve the “Design Q” (C217) vs “Design Discharge” (C232) by varying the “Design Depth” (C233).

The required “Design Depth” for a 10-foot bottom width occurs when the “Design Q” (C217) = the “Design Discharge” (C232).

First set the desired bottom width in Cell C231. 

Highlight Cell F232.  The equation showing in the fx screen for Cell F232 should be “= $C$217-$C$232"

Click on “Tools” and “Solver”.  The “Solver Parameters” screen pops up.

The value in the “Set Target cell” should be $F$232             “Error 2"

The value in the “By Changing Cells” should be $C$233       “Design Depth”

The resulting “Design Depth” must be equal to or less than 0.33 feet to meet the requirements of the TGM.

If the resulting “Design Depth” exceeds 0.33 feet then the design parameters must be revised and the solver run again.

First set the desired bottom width in Cell C231. 

Highlight Cell F232.  The equation showing in the fx screen for Cell F232 should be “= $C$217-$C$232"

Click on “Tools” and “Solver”.  The “Solver Parameters” screen pops up.

The value in the “Set Target cell” should be $F$232            “Error 2"

The value in the “By Changing Cells” should be $C$233       “Design Depth”

The resulting “Design Depth” must be equal to or less than 0.33 feet to meet the requirements of the TGM.

If the resulting “Design Depth” exceeds 0.33 feet then the design parameters must be revised and the solver run again.



Texas Commission on Environmental Quality

TSS Removal Calculations 04-20-2009 Project Name: Baumsquad Brothers

Date Prepared: 11/18/2022

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  * = 12.63 acres

Predevelopment impervious area within the limits of the plan * = 0.00 acres

Total post-development impervious area within the limits of the plan* = 2.41 acres

Total post-development impervious cover fraction * = 0.19

P = 30 inches

LM TOTAL PROJECT = 1967 lbs.

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

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

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

Drainage Basin/Outfall Area No. = 2

Total drainage basin/outfall area = 2.79 acres

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

Post-development impervious area within drainage basin/outfall area = 2.28 acres

Post-development impervious fraction within drainage basin/outfall area = 0.82

LM THIS BASIN = 1860 lbs.

3. Indicate the proposed BMP Code for this basin.

Proposed BMP = Sand Filter

Removal efficiency = 89 percent

Aqualogic Cartridge Filter

Bioretention

Contech StormFilter

Constructed Wetland

Extended Detention

Grassy Swale

Retention / Irrigation

Sand Filter

Stormceptor

Vegetated Filter Strips

Vortechs

Wet Basin

Wet Vault

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

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

where: AC = Total On-Site drainage area in the BMP catchment area

AI = Impervious area proposed in the BMP catchment area

AP = Pervious area remaining in the BMP catchment area

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

AC = 2.79 acres

AI = 2.28 acres

AP = 0.51 acres

LR = 2114 lbs

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

Desired LM THIS BASIN = 2114 lbs.

F = 1.00

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 = 4.00 inches

Post Development Runoff Coefficient = 0.65

On-site Water Quality Volume = 26261 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 = 5252

Total Capture Volume (required water quality volume(s) x 1.20) = 31513 cubic feet

The following sections are used to calculate the required water quality volume(s) for the selected BMP.

The values for BMP Types not selected in cell C45 will show NA.

7. Retention/Irrigation System Designed as Required in RG-348 Pages 3-42 to 3-46

Required Water Quality Volume for retention basin = NA cubic feet

Irrigation Area Calculations:

Soil infiltration/permeability rate = 0.1 in/hr Enter determined permeability rate or assumed value of 0.1

Irrigation area = NA square feet

NA acres

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

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

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

9A. Full Sedimentation and Filtration System

Water Quality Volume for sedimentation basin = 31513 cubic feet

Minimum filter basin area = 1459 square feet

Maximum sedimentation basin area = 13130 square feet For minimum water depth of 2 feet

Minimum sedimentation basin area = 3283 square feet For maximum water depth of 8 feet

9B. Partial Sedimentation and Filtration System

Water Quality Volume for combined basins = 31513 cubic feet

Minimum filter basin area = 2626 square feet

Maximum sedimentation basin area = 10504 square feet For minimum water depth of 2 feet

Minimum sedimentation basin area = 657 square feet For maximum water depth of 8 feet

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

Required Water Quality Volume for Bioretention Basin = NA cubic feet

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

Required capacity of Permanent Pool = NA cubic feet Permanent Pool Capacity is 1.20 times the WQV

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

plus a second WQV.

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

Required Water Quality Volume for Constructed Wetlands = NA cubic feet

13. AquaLogic
TM

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

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

.

Required Sedimentation chamber capacity = NA cubic feet

Filter canisters (FCs) to treat WQV = NA cartridges

Filter basin area (RIAF) = NA square feet

14. Stormwater Management StormFilter® by CONTECH

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

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

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

Design parameters for the swale:

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

Impervious Cover in Drainage Area = 0.00 acres

Rainfall intensity = i = 1.1 in/hr

Swale Slope = 0 ft/ft

Side Slope (z) = 0



Design Water Depth = y = 0.00 ft

Weighted Runoff Coefficient = C = #DIV/0!

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

PW = Wetted Perimeter = #DIV/0! feet

RH = hydraulic radius of flow cross-section = ACS/PW = #DIV/0! feet 

n = Manning's roughness coefficient = 0.2

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

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

 S
 0.5  

                                                               n   

b =  0.134 x Q   - zy   = #DIV/0! feet

                                                              y
1.67

 S
0.5            

Q = CiA = #DIV/0! cfs

To calculate the flow velocity in the swale:   

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

To calculate the resulting swale length:   

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

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

15B.  Alternative Method using Excel Solver To solve for bottom width of the trapezoidal swale (b) using the Excel solver:

Excel can simultaneously solve the “Design Q” (C217) vs “Manning's Q” (C219) by varying the “Swale Width” (C220).

The required “Swale Width” occurs when the “Design Q” = “Manning's Q”

Design Q = CiA = #DIV/0! cfs

First, highlight Cell F219 (Error 1 value).  The equation showing in the fx screen for Cell F219 should be “= $C$217-$C$219"

Manning's Equation Q = 0.00 cfs Error 1 = #DIV/0! Then click on “Tools” and “Solver”.  The “Solver Parameters” screen pops up. 

Swale Width= 6.00 ft The value in the “Set Target cell” should be $F$219            “Error 1 ="

The value in the “By Changing Cells” should be $C$220     “Swale Width”

Click on solve.

Instructions are provided to the right (green comments).

The resulting “Swale Width” must be less than 10 feet to meet the requirements of the TGM.

If the resulting “Swale Width” exceeds 10 feet then the design parameters must be revised and the solver run again.

Flow Velocity #DIV/0! ft/s

Minimum Length = #DIV/0! ft If there is not the option for “Solver” under “Tools”

Click on “Tools” and “Add Ins” and then check “Solver Add-in”

Instructions are provided to the right (blue comments). Then proceed as instructed above.

Design Width = 0 ft If you would like to increase the bottom width of the trapezoidal swale (b):

Design Discharge = 0.00 cfs Error 2 = #DIV/0! Excel can simultaneously solve the “Design Q” (C217) vs “Design Discharge” (C232) by varying the “Design Depth” (C233).

Design Depth = 0.33 ft The required “Design Depth” for a 10-foot bottom width occurs when the “Design Q” (C217) = the “Design Discharge” (C232).

Flow Velocity = #DIV/0! cfs

Minimum Length = #DIV/0! ft First set the desired bottom width in Cell C231. 

Highlight Cell F232.  The equation showing in the fx screen for Cell F232 should be “= $C$217-$C$232"

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

If any of the resulting values still do not meet the design requirement set forth in RG-348, widening the swale bottom value may not be possible. Click on “Tools” and “Solver”.  The “Solver Parameters” screen pops up.

The value in the “Set Target cell” should be $F$232             “Error 2"

16. Vegetated Filter Strips Designed as Required in RG-348 Pages 3-55 to 3-57 The value in the “By Changing Cells” should be $C$233       “Design Depth”

Click on solve.

There are no calculations required for determining the load or size of vegetative filter strips.

The 80% removal is provided when the contributing drainage area does not exceed 72 feet (direction of flow) and The resulting “Design Depth” must be equal to or less than 0.33 feet to meet the requirements of the TGM.

the sheet flow leaving the impervious cover is directed across 15 feet of engineered filter strips with maximum slope of 20% or If the resulting “Design Depth” exceeds 0.33 feet then the design parameters must be revised and the solver run again.

across 50 feet of natural vegetation with a maximum slope of 10%.  There can be a break in grade as long as no slope exceeds 20%. First set the desired bottom width in Cell C231. 

Highlight Cell F232.  The equation showing in the fx screen for Cell F232 should be “= $C$217-$C$232"

If vegetative filter strips are proposed for an interim permanent BMP, they may be sized as described on Page 3-56 of RG-348. Click on “Tools” and “Solver”.  The “Solver Parameters” screen pops up.

The value in the “Set Target cell” should be $F$232            “Error 2"

The value in the “By Changing Cells” should be $C$233       “Design Depth”

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

Required Load Removal Based upon Equation 3.3 = NA lbs The resulting “Design Depth” must be equal to or less than 0.33 feet to meet the requirements of the TGM.

If the resulting “Design Depth” exceeds 0.33 feet then the design parameters must be revised and the solver run again.

First calculate the load removal at 1.1 in/hour

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

C = runoff coefficient for the drainage area = 0.66 C = Runoff Coefficient = 0.546 (IC)
2
 + 0.328 (IC) + 0.03

i = design rainfall intensity = 1.1 in/hour

A = drainage area in acres = 0 acres

Q = flow rate in cubic feet per second = 0.00 cubic feet/sec

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

Q = Runoff rate calculated above = 0.00 cubic feet/sec

A = Water surface area in the wet vault = 0 square feet

VOR = Overflow Rate = #DIV/0! feet/sec

Percent TSS Removal from Figure 3-1 (RG-348 Page 3-31) = 0 percent

Load removed by Wet Vault = #VALUE! lbs



If a bypass occurs at a rainfall intensity of less than 1.1 in/hours 

Calculate the efficiency reduction for the actual rainfall intensity rate

Actual Rainfall Intensity at which Wet Vault bypass Occurs = 0 in/hour

Fraction of rainfall treated from Figure 3-2 RG-348 Page 3-32 = 0 percent

Efficiency Reduction for Actual Rainfall Intensity = 0.00 percent

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

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

PERMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE

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

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

ETOT = [1 - ((1 - E1) X (1 - 0.65E2) x (1 - 0.25E3))] X 100 = 0.00 percent NET EFFICIENCY OF THE BMPs IN THE SERIES

EFFICIENCY OF FIRST BMP IN THE SERIES = E1 = 0.00 percent

EFFICIENCY OF THE SECOND BMP IN THE SERIES = E2 = 0.00 percent

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

THEREFORE, THE NET LOAD REMOVAL WOULD BE:

(AI AND AP VALUES ARE FROM SECTION 3 ABOVE)

LR = ETOT X P X (AI X 34.6 X AP X0.54) = 0.00 lbs

20. Stormceptor

Required TSS Removal in BMP Drainage Area= NA lbs

Impervious Cover Overtreatment= 0.0000 ac

TSS Removal for Uncaptured Area = 0.00 lbs

BMP Sizing

Effective Area = NA EA

Calculated Model Size(s) = #N/A

0 Model Size

Surface Area = #N/A ft
2

Overflow Rate = #VALUE! Vor

Rounded Overflow Rate = #VALUE! Vor

BMP Efficiency % = #VALUE! %

LR Value = #VALUE! lbs

TSS Load Credit = #VALUE! lbs

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

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

21. Vortech

Required TSS Removal in BMP Drainage Area= NA lbs

Impervious Cover Overtreatment= 0.0000 ac

TSS Removal for Uncaptured Area = 0.00 lbs

BMP Sizing

Effective Area = NA EA

Calculated Model Size(s) = #N/A

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

Surface Area = 7.10 ft
2

Overflow Rate = #VALUE! Vor

Rounded Overflow Rate = #VALUE! Vor

BMP Efficiency % = #VALUE! %

LR Value = #VALUE! lbs

TSS Load Credit = #VALUE! lbs

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

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

Actual Model Size (if multiple values provided in Calculated 

Model Size or if you are choosing a larger model size) =



Excel can simultaneously solve the “Design Q” (C217) vs “Manning's Q” (C219) by varying the “Swale Width” (C220).

First, highlight Cell F219 (Error 1 value).  The equation showing in the fx screen for Cell F219 should be “= $C$217-$C$219"

If the resulting “Swale Width” exceeds 10 feet then the design parameters must be revised and the solver run again.

Excel can simultaneously solve the “Design Q” (C217) vs “Design Discharge” (C232) by varying the “Design Depth” (C233).

The required “Design Depth” for a 10-foot bottom width occurs when the “Design Q” (C217) = the “Design Discharge” (C232).

If the resulting “Design Depth” exceeds 0.33 feet then the design parameters must be revised and the solver run again.

If the resulting “Design Depth” exceeds 0.33 feet then the design parameters must be revised and the solver run again.



Texas Commission on Environmental Quality

TSS Removal Calculations 04-20-2009 Project Name: Baumsquad Brothers

Date Prepared: 11/182022

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:  L M = 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  * = 12.63 acres

Predevelopment impervious area within the limits of the plan * = 0.00 acres

Total post-development impervious area within the limits of the plan * = 2.41 acres

Total post-development impervious cover fraction * = 0.19

P = 30 inches

LM TOTAL PROJECT = 1967 lbs.

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

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

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

Drainage Basin/Outfall Area No. = 3

Total drainage basin/outfall area = 0.06 acres

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

Post-development impervious area within drainage basin/outfall area  = 0.05 acres

Post-development impervious fraction within drainage basin/outfall area  = 0.91

LM THIS BASIN = 41 lbs.

3. Indicate the proposed BMP Code for this basin.

Proposed BMP = Vegetated Filter Strips

Removal efficiency = 85 percent

Aqualogic Cartridge Filter

Bioretention

Contech StormFilter

Constructed Wetland

Extended Detention

Grassy Swale

Retention / Irrigation

Sand Filter

Stormceptor

Vegetated Filter Strips

Vortechs

Wet Basin

Wet Vault

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

RG-348 Page 3-33 Equation 3.7:   LR = (BMP efficiency) x P x (A I 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 = 0.06 acres

AI = 0.05 acres

AP = 0.01 acres

LR = 44 lbs

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

Desired LM THIS BASIN = 44 lbs.

F = 1.00

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 = 4.00 inches

Post Development Runoff Coefficient = 0.74

On-site Water Quality Volume = 593 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 = 119

Total Capture Volume (required water quality volume(s) x 1.20) = 711 cubic feet

The following sections are used to calculate the required water quality volume(s) for the selected BMP.

The values for BMP Types not selected in cell C45 will show NA.

7. Retention/Irrigation System Designed as Required in RG-348 Pages 3-42 to 3-46

Required Water Quality Volume for retention basin = NA cubic feet

Irrigation Area Calculations:

Soil infiltration/permeability rate = 0.1 in/hr Enter determined permeability rate or assumed value of 0.1

Irrigation area = NA square feet

NA acres

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

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

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

9A. Full Sedimentation and Filtration System

Water Quality Volume for sedimentation basin = NA cubic feet

Minimum filter basin area = NA square feet

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

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

9B. Partial Sedimentation and Filtration System

Water Quality Volume for combined basins = NA cubic feet

Minimum filter basin area = NA square feet

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

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

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

Required Water Quality Volume for Bioretention Basin = NA cubic feet

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

Required capacity of Permanent Pool = NA cubic feet Permanent Pool Capacity is 1.20 times the WQV

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

plus a second WQV.

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

Required Water Quality Volume for Constructed Wetlands = NA cubic feet

13. AquaLogic
TM

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

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

.

Required Sedimentation chamber capacity = NA cubic feet

Filter canisters (FCs) to treat WQV = NA cartridges

Filter basin area (RIAF) = NA square feet

14. Stormwater Management StormFilter® by CONTECH

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

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

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

Design parameters for the swale:

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

Impervious Cover in Drainage Area = 0.00 acres

Rainfall intensity = i = 1.1 in/hr



Swale Slope = 0 ft/ft

Side Slope (z) = 0

Design Water Depth = y = 0.00 ft

Weighted Runoff Coefficient = C = #DIV/0!

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

PW = Wetted Perimeter = #DIV/0! feet

RH = hydraulic radius of flow cross-section = A CS/PW = #DIV/0! feet 

n = Manning's roughness coefficient = 0.2

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

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

 S
 0.5  

                                                               n   

b =  0.134 x Q   - zy   = #DIV/0! feet

                                                              y
1.67

 S
0.5            

Q = CiA = #DIV/0! cfs

To calculate the flow velocity in the swale:   

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

To calculate the resulting swale length:   

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

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

15B.  Alternative Method using Excel Solver To solve for bottom width of the trapezoidal swale (b) using the Excel solver:

Excel can simultaneously solve the “Design Q” (C217) vs “Manning's Q” (C219) by varying the “Swale Width” (C220).

The required “Swale Width” occurs when the “Design Q” = “Manning's Q”

Design Q = CiA = #DIV/0! cfs

First, highlight Cell F219 (Error 1 value).  The equation showing in the fx screen for Cell F219 should be “= $C$217-$C$219"

Manning's Equation Q = 0.00 cfs Error 1 = #DIV/0! Then click on “Tools” and “Solver”.  The “Solver Parameters” screen pops up. 

Swale Width= 6.00 ft The value in the “Set Target cell” should be $F$219            “Error 1 ="

The value in the “By Changing Cells” should be $C$220     “Swale Width”

Click on solve.

Instructions are provided to the right (green comments).

The resulting “Swale Width” must be less than 10 feet to meet the requirements of the TGM.

If the resulting “Swale Width” exceeds 10 feet then the design parameters must be revised and the solver run again.

Flow Velocity #DIV/0! ft/s

Minimum Length = #DIV/0! ft If there is not the option for “Solver” under “Tools”

Click on “Tools” and “Add Ins” and then check “Solver Add-in”

Instructions are provided to the right (blue comments). Then proceed as instructed above.

Design Width = 0 ft If you would like to increase the bottom width of the trapezoidal swale (b):

Design Discharge = 0.00 cfs Error 2 = #DIV/0! Excel can simultaneously solve the “Design Q” (C217) vs “Design Discharge” (C232) by varying the “Design Depth” (C233).

Design Depth = 0.33 ft The required “Design Depth” for a 10-foot bottom width occurs when the “Design Q” (C217) = the “Design Discharge” (C232).

Flow Velocity = #DIV/0! cfs

Minimum Length = #DIV/0! ft First set the desired bottom width in Cell C231. 

Highlight Cell F232.  The equation showing in the fx screen for Cell F232 should be “= $C$217-$C$232"

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

If any of the resulting values still do not meet the design requirement set forth in RG-348, widening the swale bottom value may not be possible. Click on “Tools” and “Solver”.  The “Solver Parameters” screen pops up.

The value in the “Set Target cell” should be $F$232             “Error 2"

16. Vegetated Filter Strips Designed as Required in RG-348 Pages 3-55 to 3-57 The value in the “By Changing Cells” should be $C$233       “Design Depth”

Click on solve.

There are no calculations required for determining the load or size of vegetative filter strips.

The 80% removal is provided when the contributing drainage area does not exceed 72 feet (direction of flow) and The resulting “Design Depth” must be equal to or less than 0.33 feet to meet the requirements of the TGM.

the sheet flow leaving the impervious cover is directed across 15 feet of engineered filter strips with maximum slope of 20% or If the resulting “Design Depth” exceeds 0.33 feet then the design parameters must be revised and the solver run again.

across 50 feet of natural vegetation with a maximum slope of 10%.  There can be a break in grade as long as no slope exceeds 20%. First set the desired bottom width in Cell C231. 

Highlight Cell F232.  The equation showing in the fx screen for Cell F232 should be “= $C$217-$C$232"

If vegetative filter strips are proposed for an interim permanent BMP, they may be sized as described on Page 3-56 of RG-348. Click on “Tools” and “Solver”.  The “Solver Parameters” screen pops up.

The value in the “Set Target cell” should be $F$232            “Error 2"

The value in the “By Changing Cells” should be $C$233       “Design Depth”

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

Required Load Removal Based upon Equation 3.3 = NA lbs The resulting “Design Depth” must be equal to or less than 0.33 feet to meet the requirements of the TGM.

If the resulting “Design Depth” exceeds 0.33 feet then the design parameters must be revised and the solver run again.

First calculate the load removal at 1.1 in/hour

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

C = runoff coefficient for the drainage area = 0.78 C = Runoff Coefficient = 0.546 (IC)
2
 + 0.328 (IC) + 0.03

i = design rainfall intensity = 1.1 in/hour

A = drainage area in acres = 0 acres

Q = flow rate in cubic feet per second = 0.00 cubic feet/sec

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

Q = Runoff rate calculated above = 0.00 cubic feet/sec

A = Water surface area in the wet vault = 0 square feet

VOR = Overflow Rate = #DIV/0! feet/sec



Percent TSS Removal from Figure 3-1 (RG-348 Page 3-31) = 0 percent

Load removed by Wet Vault = #VALUE! lbs

If a bypass occurs at a rainfall intensity of less than 1.1 in/hours 

Calculate the efficiency reduction for the actual rainfall intensity rate

Actual Rainfall Intensity at which Wet Vault bypass Occurs = 0 in/hour

Fraction of rainfall treated from Figure 3-2 RG-348 Page 3-32 = 0 percent

Efficiency Reduction for Actual Rainfall Intensity = 0.00 percent

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

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

PERMEABLE CONCRETE MAY ONLY BE USED ON THE CONTRIBUTING ZONE

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

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

ETOT = [1 - ((1 - E1) X (1 - 0.65E2) x (1 - 0.25E3))] X 100 = 0.00 percent NET EFFICIENCY OF THE BMPs IN THE SERIES

EFFICIENCY OF FIRST BMP IN THE SERIES = E1 = 0.00 percent

EFFICIENCY OF THE SECOND BMP IN THE SERIES = E2 = 0.00 percent

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

THEREFORE, THE NET LOAD REMOVAL WOULD BE:

(AI AND AP VALUES ARE FROM SECTION 3 ABOVE)

LR = ETOT X P X (AI X 34.6 X AP X0.54) = 0.00 lbs

20. Stormceptor

Required TSS Removal in BMP Drainage Area= NA lbs

Impervious Cover Overtreatment= 0.0000 ac

TSS Removal for Uncaptured Area = 0.00 lbs

BMP Sizing

Effective Area = NA EA

Calculated Model Size(s) = #N/A

0 Model Size

Surface Area = #N/A ft
2

Overflow Rate = #VALUE! Vor

Rounded Overflow Rate = #VALUE! Vor

BMP Efficiency % = #VALUE! %

LR Value = #VALUE! lbs

TSS Load Credit = #VALUE! lbs

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

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

21. Vortech

Required TSS Removal in BMP Drainage Area= NA lbs

Impervious Cover Overtreatment= 0.0000 ac

TSS Removal for Uncaptured Area = 0.00 lbs

BMP Sizing

Effective Area = NA EA

Calculated Model Size(s) = #N/A

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

Surface Area = 7.10 ft
2

Overflow Rate = #VALUE! Vor

Rounded Overflow Rate = #VALUE! Vor

BMP Efficiency % = #VALUE! %

LR Value = #VALUE! lbs

TSS Load Credit = #VALUE! lbs

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

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

Actual Model Size (if multiple values provided in Calculated 

Model Size or if you are choosing a larger model size) =



To solve for bottom width of the trapezoidal swale (b) using the Excel solver:

Excel can simultaneously solve the “Design Q” (C217) vs “Manning's Q” (C219) by varying the “Swale Width” (C220).

The required “Swale Width” occurs when the “Design Q” = “Manning's Q”

First, highlight Cell F219 (Error 1 value).  The equation showing in the fx screen for Cell F219 should be “= $C$217-$C$219"

Then click on “Tools” and “Solver”.  The “Solver Parameters” screen pops up. 

The value in the “Set Target cell” should be $F$219            “Error 1 ="

The value in the “By Changing Cells” should be $C$220     “Swale Width”

The resulting “Swale Width” must be less than 10 feet to meet the requirements of the TGM.

If the resulting “Swale Width” exceeds 10 feet then the design parameters must be revised and the solver run again.

If there is not the option for “Solver” under “Tools”

Click on “Tools” and “Add Ins” and then check “Solver Add-in”

Then proceed as instructed above.

If you would like to increase the bottom width of the trapezoidal swale (b):

Excel can simultaneously solve the “Design Q” (C217) vs “Design Discharge” (C232) by varying the “Design Depth” (C233).

The required “Design Depth” for a 10-foot bottom width occurs when the “Design Q” (C217) = the “Design Discharge” (C232).

First set the desired bottom width in Cell C231. 

Highlight Cell F232.  The equation showing in the fx screen for Cell F232 should be “= $C$217-$C$232"

Click on “Tools” and “Solver”.  The “Solver Parameters” screen pops up.

The value in the “Set Target cell” should be $F$232             “Error 2"

The value in the “By Changing Cells” should be $C$233       “Design Depth”

The resulting “Design Depth” must be equal to or less than 0.33 feet to meet the requirements of the TGM.

If the resulting “Design Depth” exceeds 0.33 feet then the design parameters must be revised and the solver run again.

First set the desired bottom width in Cell C231. 

Highlight Cell F232.  The equation showing in the fx screen for Cell F232 should be “= $C$217-$C$232"

Click on “Tools” and “Solver”.  The “Solver Parameters” screen pops up.

The value in the “Set Target cell” should be $F$232            “Error 2"

The value in the “By Changing Cells” should be $C$233       “Design Depth”

The resulting “Design Depth” must be equal to or less than 0.33 feet to meet the requirements of the TGM.

If the resulting “Design Depth” exceeds 0.33 feet then the design parameters must be revised and the solver run again.
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Attachment D 

 

BMPs for Surface Streams 

Baumsquad Brothers 
Development 

 
No surface streams will be impacted by pollutants carried by surface runoff from this project site. 
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Attachment E 
 

Request to Seal Features 
Baumsquad Brothers Development 
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Attachment F 
 

Construction Plans 
Baumsquad Brothers Development 
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Attachment G 
 

Inspection, Maintenance, Repair, and Retrofit Plan 
Baumsquad Brothers Development 

 
Vegetated Filter Strips (VFSs) 

 

The Vegetated Filter Strips (VFSs) will continue to be and shall be accessible 24 hours a day. As such, any problems 

associated with the operation of any VFSs will be readily identifiable and can be addressed by the Owner or 

Owner’s Facility Maintenance Personnel. Refer to Section 3.5.8 TCEQ ‘Edwards Aquifer Technical Guidance 

Manual’ RevJul05 pages 3-91/92 for additional intent and guidance on this plan. 

 

The Owner agrees that the following minimum VFS maintenance requirements will be complied with: 

 

1. Pest Management: The Owner shall develop and / or maintain their existing Integrated Pest Management 

Plan for the VFSs. This plan will specify how problem insects and weeds will be controlled with minimal or 

no use of insecticides and herbicides. 

2. Seasonal Mowing and Lawn Care: The VFSs will be sodded with native grass cover. The areas will be mowed 

as needed to maintain reasonable appearance and to keep grass under 6” high for engineered strips and 

left in their natural state for the regional, natural VFSs. Grass clippings and brush debris will not be 

deposited within VFSs. Regular mowing will include weed control practices, but herbicide use will be kept 

to a minimum. 

3. Inspection: These VFSs shall be inspected a minimum of 2 times per year to check for erosion or damage to 

vegetation. Additional inspections are to be made after periods of heavy rainfall. Inspections shall check 

uniformity of grass cover, debris and litter, and areas of sediment accumulation. Bare spots and areas of 

erosion will be replanted and restored to meet original specifications. Additional measures may be required 

to be installed, without the use of (a) level spreader device(s), if necessary, to re-establish shallow overland 

flow. 

4. Debris and Litter Removal: VFSs shall be kept free of obstructions to reduce floatables being flushed 

downstream and to maintain an aesthetically pleasing appearance and shall be inspected for conformance 

to this requirement a minimum of four (4) times per year. 

5. Sediment Removal: Remove sediment from the VFSs when sediment buildup reaches a depth of 3 inches 

at any spot or when the proper functioning is impaired or when the vegetation is covered. Sediment should 

be cleared periodically as needed. Sediment shall be disposed of in a manner that will not cause additional 

siltation. 

6. Grass Reseeding and Mulching: Eroded areas within the VFSs shall be filled, compacted, and new sod 

established in order to maintain a consistent final grade. Grass damaged during the sediment removal 

process shall be promptly replaced using the same species used during the establishment of the VFSs. Flow 

shall be diverted from the damaged area(s) until the grass is firmly established. Bare spots and areas of 

erosion identified during Item 3 inspections must be replanted and restored to meet specifications. The 

VFSs must be weeded and replanting should be done more frequently in the first two (2) to three (3) years 

after installation to ensure stabilization. 

7. Limits: The limits of each VFSs shall be plainly marked to preclude inadvertent destructive activities within 

said limits. 

8. Record Keeping: All inspections, maintenance, repairs, or other items done to each respective VFS shall be 

recorded in a log on-site. This log should be kept at the Owner’s office for easy access. Please refer to the 

example provided on page 5 of Attachment G which shows a typical sample form. 
 



Attachment G (Continued) 

Inspection, Maintenance, Repair, and Retrofit Plan 

             Baumsquad Brothers Development 

 

 

 

 
Sand Filtration Basins (SFB) or Water Quality Basins (WQBs) 

 

The Sand Filtration Basin or Water Quality Basin for treating of the impervious cover contributing to the total 

suspended solids within respective watershed will remain accessible 24 hours a day. As such, any problems 

associated with the operation of the Sand Filtration Basin (SFB) or Water Quality Basin (WQB) will be readily 

identifiable and can be addressed by the Owner or Owner’s Facility Maintenance Personnel. Refer to Section 3.5.9 

TCEQ ‘Edwards Aquifer Technical Guidance Manual’ RevJul05 pages 3-92/93 for additional intent and guidance on 

this plan. 

 

The Owner agrees that the following minimum SFB or WQB maintenance requirements will be complied with 

including items per the previous Inspection, Maintenance, Repair, and Retrofit Plan for this basin: 

 

1. Pest Management: The Owner shall develop and / or maintain their existing Integrated Pest Management 

Plan for the EDB or WQB. This plan will specify how problem insects and weeds will be controlled with 

minimal or no use of insecticides and herbicides. 

2. Seasonal Mowing and Lawn Care: The EDB or WQB will be sodded with native grass cover. The areas will 

be mowed as needed to maintain reasonable appearance and to keep grass under 18” high. Grass clippings 

and brush debris will not be deposited within the SFB or WQB. Regular mowing will include weed control 

practices, but herbicide use will be kept to a minimum. Basin should be free of weeds or any other 

unwanted vegetation, such as trees or woody materials within the basin. Mowing shall occur at least twice 

a year. 

3. Inspection: The SFB or WQB shall be inspected a minimum of 2 times per year to check for erosion, damage 

to vegetation, and / or damage to the inlet and outlet structures. Additional inspections are to be made 

during and after periods of heavy rainfall. Inspections shall check for signs of cracking in or other damage 

to the basin structures, damage to any of the pipes, damage to gabion or overflow structure, uniformity of 

grass cover, erosion around the basin, uniformity of grades, debris and litter accumulation, areas of 

sediment accumulation, and check for erosion of downstream areas from all discharge pipes coming from 

the basins. Bare spots and areas of erosion will be replanted and restored to meet original specifications. 

Repairs shall be performed immediately. Trees and large root systems should be removed to prevent 

growth in cracks or joints that may cause structural damage. 

4. Debris and Litter Removal: Opening to the SFB or WQB shall be kept free of obstructions to reduce 

floatables being flushed downstream and to maintain an aesthetically pleasing appearance and shall be 

inspected for conformance to this requirement a minimum of two (2) times per year. Particular attention 

shall be paid to the cleaning of the outlet structure for sediment build up. 

5. Sediment Removal: Remove sediment from the inlet structure and sedimentation chamber when sediment 

buildup reaches a depth of 6 inches or when the proper functioning of inlet and outlet structures is 

impaired. Sediment should be cleared from the inlet structure at least every year and from the 

sedimentation basin (including the gabion or overflow structures) at least every 5 years. 

6. Media Replacement: Maintenance of the filter media is necessary when the drawdown time exceeds 48 

hours. When this occurs, the upper layer of media should be removed and replaced with new material 

meeting the original specifications. Any discolored media should also be removed and replaced. In filters 

that have been regularly maintained, this should be limited to the top 2 or 3 inches. 

7. Filter Underdrain: Clean underdrain piping network to remove any sediment buildup as needed to maintain 

design drawdown time. 



Attachment G (Continued) 

Inspection, Maintenance, Repair, and Retrofit Plan 

             Baumsquad Brothers Development 

 

 

Sand Filtration Basins (SFB) or Water Quality Basins (WQBs) – Continued 

 

8. Grass Reseeding and Mulching: Eroded areas within the WQBs shall be filled, compacted, and reseeded in 

order to maintain a level final grade. Grass damaged during the sediment removal process shall be promptly 

replaced using the same seed mix used during the establishment of the WQB or VFS adjacent to the basin. 

Flow shall be diverted from the damaged area(s) until the grass is firmly established. Bare spots and areas 

of erosion identified during Item 3 inspections must be replanted and restored to meet specifications. 

9. Limits: The limits of each WQB shall be plainly marked to preclude inadvertent destructive activities within 

said limits. Any vertical basin walls shall be fenced off with a minimum 4’ tall green chain link fence. A gate 

will be provided at the access point to the basin ramp and should remain locked when not being accessed 

for maintenance or inspections when a fence is installed. The sediment marker inside the basin should be 

visible at all times and if at some point it becomes faded or not legible, it should be remarked. 

10. Record Keeping: All inspections, maintenance, repairs, or other items done to each respective SFB or WQB 

shall be recorded in a log on-site. This log should be kept at the Owner’s office for easy access. Please refer 

to the example provided on page 5 of Attachment G which shows a typical sample form. 



Attachment G (Continued) 

Inspection, Maintenance, Repair, and Retrofit Plan 
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PERMANENT BMP RECORD KEEPING LOG 
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Activity Location    
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  2-26-2021  
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Owner of Owner's Facility Management Representative

Jesse F. Cantu, P.E.
KCI Technologies Inc.
Certifying Engineer

 Date

 DateAvinash Jadhav, P.E.



Attachment H 
 

Pilot-Scale Field Testing Plan 
Baumsquad Brothers Development 
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Attachment I 
 

Measures for Minimizing Surface Stream Contamination 
Baumsquad Brothers Development 

 
All runoff from all onsite sources will discharge via a series of water quality basin, engineered Vegetative Filter 

Strips storm drains, and natural lows. As noted in sheet C7.0, the following apply. 

 

• Drainage Areas 1 and 3 will have a TSS reduction by means of 15’ Engineered Vegetative Filter Strips. 

 

• Drainage Area 2 will have its TSS reduction accomplished by means of a Water Quality Basin. This Basin 

will have runoff from Drainage Area 1 entering the northeast side of the basin via a storm drain and runoff 

entering the southwest side of the basin via a storm drain. The outfall of the basin will be via an 18” HDPE 

pipe with a rip-rap surround near the northwest part of the basin. 

 

During the construction phase of the project, all temporary and constructed permanent BMPs must be inspected 

every 7 days and within 24 hours of a rainfall event of 0.5 inches or more. These inspections and if any maintenance 

is performed on such BMPs, it must be documented within the inspection and maintenance report form and kept 

on site. 
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Extension of Time Requests 

Project Fee 

Extension of Time Request $150 

 



Baumsquad Brothers

0804208879 32080781241 87-2423951

Baumsquad Brothers



x

Approx 0.27 mile west of N Loop 1604 E and O'Conner Rd intersection

29.60194 -98.4095




