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VERAMENDI WORD PKWY PHASE 3 

Organized Sewage Collection System Plan 

ATTACHMENT C   

General Information Form (TCEQ-0587) 1 
 

Attachment C – Project Description 

 

Veramendi Word Pkwy Phase 3 is a roadway construction project to be constructed with an overall 

development of 121.98 acres.  The site is located approximately 0.30 miles NW of TX-46/TX-337 and Word 

Pkwy intersection and is currently undeveloped and lies within the Blieders Creek watershed and does 

not contain 100-year floodplain. 

 

The Word Pkwy Phase 3 Sewage Collection System (SCS) Application proposes the construction of a total 

of approximately 1580.57 linear feet (LF) of sanitary sewer main to serve the future multifamily and 

commercial development over the Edwards Aquifer Recharge Zone. The proposed alignment will consist 

of approximately 1273.71 LF of 8-inch (8”) PVC, SDR 26 gravity sewer main and 20.00 linear feet (LF) of 8-

inch (8”) PVC SDR 26 160-psi pressure rated sewer main centered at water line crossings, 56.25 LF of 12-

inch (12”) PVC, SDR 26 gravity sewer main, and 90.61 LF of 18-inch (18”) PVC, SDR 26 gravity sewer main. 

see included plan and profile exhibits for details. Regulated activities proposed include excavation, 

construction of sewer mains, manholes, backfill, and compaction. Approximately 3.98 acres may be 

disturbed as identified by the limits of the fifty foot (50’) SCS/GA envelope shown on the plans, which is 

included with the overall civil infrastructure for the 121.98 acre project limits included in the WPAP. 

 

This project will not add any Living Unit Equivalents (LUEs) at the time of completion, thus no additional 

flow of domestic wastewater to be generated by this project. No Stub-outs are proposed with this SCS. 

 

Any future sewage flow will be disposed of by conveyance to the existing Gruene Wastewater Treatment 

Center operated by New Braunfels Utilities (NBU). Potable water will be supplied by SAWS. No naturally 

occurring sensitive features were identified with the SCS envelope in the Geological Assessment. 

 

 





























































1 of 10 

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

Organized Sewage Collection System 

Application 
Texas Commission on Environmental Quality 

For Regulated Activities on the Edwards Aquifer Recharge Zone and Relating to 30 TAC 

§213.5(c), Effective June 1, 1999 

To ensure that the application is administratively complete, confirm that all fields in the form 

are complete, verify that all requested information is provided, consistently reference the 

same site and contact person in all forms in the application, and ensure forms are signed by 

the appropriate party.  

Note: Including all the information requested in the form and attachments contributes to 

more streamlined technical reviews. 

Regulated Entity Name: Veramendi Word Pkwy Phase 3 

1.  Attachment A – SCS Engineering Design Report.  This Engineering Design Report is 

provided to fulfill the requirements of 30 TAC Chapter 217, including 217.10 of 

Subchapter A, §§217.51 – 217.70 of Subchapter C, and Subchapter D as applicable, and 

is required to be submitted with this SCS Application Form. 

Customer Information 

2. The entity and contact person responsible for providing the required engineering 

certification of testing for this sewage collection system upon completion (including private 

service connections) and every five years thereafter to the appropriate TCEQ region office 

pursuant to 30 TAC §213.5(c) is: 

Contact Person: Jason Theurer 

Entity: New Braunfels Utilities 

Mailing Address: 355 FM 306 

City, State: New Braunfels, TX  Zip: 78130 

Telephone: (830) 608-8830 Fax:       

Email Address: jtheurer@nbutexas.com 

The appropriate regional office must be informed of any changes in this information 

within 30 days of the change. 

3. The engineer responsible for the design of this sewage collection system is: 

Contact Person: Jocelyn Perez 

Texas Licensed Professional Engineer's Number: 98367 

Entity: Pape-Dawson Engineers 

Mailing Address: 1672 Independence Dr, Ste. 102

City, State:New Braunfels, TX Zip: 78132 

Telephone:(830) 632-5633 Fax:      

Email Address:jperez@pape-dawson.com 
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Project Information 

4. Anticipated type of development to be served (estimated future population to be served, 

plus adequate allowance for institutional and commercial flows): 

 Residential: Number of single-family lots:         

 Multi-family: Number of residential units:       

 Commercial 

 Industrial  

 Off-site system (not associated with any development) 

 Other: SYSTEM IS BEING INSTALLED FOR FUTURE MIXED USE DEVELOPMENT 

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

     % Domestic 

     % Industrial 

     % Commingled 

      gallons/day 

      gallons/day 

      gallons/day 

Total gallons/day: N/A 

6. Existing and anticipated infiltration/inflow is 750 gpd/acre gallons/day.  This will be 

addressed by: adequate sizing of the sewer main. 

7. A Water Pollution Abatement Plan (WPAP) is required for construction of any associated 

commercial, industrial or residential project located on the Recharge Zone. 

 The WPAP application for this development was approved by letter dated      .  A 

copy of the approval letter is attached.  

 The WPAP application for this development was submitted to the TCEQ on concurrently, 

but has not been approved. 

 A WPAP application is required for an associated project, but it has not been submitted. 

 There is no associated project requiring a WPAP application. 

8. Pipe description: 

Table 1 - Pipe Description 

Pipe 

Diameter(Inches) Linear Feet (1) Pipe Material (2) Specifications (3) 

8" Gravity (NR)  1273.71 PVC SDR 26 

ASTM D3034, ASTM 

D3212 

8" Gravity (PR) 20 PVC SDR 26 

ASTM 2241, ASTM 

D3139, ASTM C1173 

12" Gravity 56.25 PVC SDR 26 

ASTM D3034, ASTM 

D3212 

18" Gravity 90.61 PVC SDR 26 

ASTM F679, ASTM 

D3212 
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Total Linear Feet: 1580.57 

(1) Linear feet - Include stub-outs and double service connections.  Do not include private 

service laterals. 

(2) Pipe Material - If PVC, state SDR value. 

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

9. The sewage collection system will convey the wastewater to the Gruene Wastewater 

(name) Treatment Plant. The treatment facility is: 

 Existing 

 Proposed 

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

 The City of New Braunfels standard specifications. 

 Other.  Specifications are attached. 

11.  No force main(s) and/or lift station(s) are associated with this sewage collection system. 

 A force main(s) and/or lift station(s) is associated with this sewage collection system and 

the Lift Station/Force Main System Application form (TCEQ-0624) is included with this 

application. 

Alignment 

12.  There are no deviations from uniform grade in this sewage collection system without 

manholes and with open cut construction. 

13.  There are no deviations from straight alignment in this sewage collection system 

without manholes. 

 Attachment B - Justification and Calculations for Deviation in Straight Alignment 

without Manholes. A justification for deviations from straight alignment in this sewage 

collection system without manholes with documentation from pipe manufacturer 

allowing pipe curvature is attached. 

 For curved sewer lines, all curved sewer line notes (TCEQ-0596) are included on the 

construction plans for the wastewater collection system. 

Manholes and Cleanouts 

14.  Manholes or clean-outs exist at the end of each sewer line(s).  These locations are listed 

below: (Please attach additional sheet if necessary) 

Table 2 - Manholes and Cleanouts 

Line Shown on Sheet Station 

Manhole or Clean-

out? 

A 5.01 Of       15+33.71 M.H. A7 

B 5.02 Of       2+26.58 M.H. B2 

            Of                   



4 of 10 

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

Line Shown on Sheet Station 

Manhole or Clean-

out? 

            Of                   

            Of                   

            Of                   

            Of                   

            Of                   

            Of                   

            Of                   

15.  Manholes are installed at all Points of Curvature and Points of Termination of a sewer 

line. 

16.  The maximum spacing between manholes on this project for each pipe diameter is no 

greater than:

Pipe Diameter (inches) 

6 - 15 

16 - 30 

36 - 48 

≥54 

Max. Manhole Spacing (feet) 

500 

800 

1000 

2000 

 Attachment C – Justification for Variance from Maximum Manhole Spacing. The 

maximum spacing between manholes on this project (for each pipe diameter used) is 

greater than listed in the table above.  A justification for any variance from the 

maximum spacing is attached, and must include a letter from the entity which will 

operate and maintain the system stating that it has the capability to maintain lines with 

manhole spacing greater than the allowed spacing. 

17.  All manholes will be monolithic, cast-in-place concrete. 

 The use of pre-cast manholes is requested for this project. The manufacturer's 

specifications and construction drawings, showing the method of sealing the joints, are 

attached. 

Site Plan Requirements 

Items 18 - 25 must be included on the Site Plan. 

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

Site Plan Scale: 1" = 400'. 

19.  The Site Plan must include the sewage collection system general layout, including 

manholes with station numbers, and sewer pipe stub outs (if any).  Site plan must be 

overlain by topographic contour lines, using a contour interval of not greater than ten 
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feet and showing the area within both the five-year floodplain and the 100-year 

floodplain of any drainage way. 

20. Lateral stub-outs: 

 The location of all lateral stub-outs are shown and labeled. 

 No lateral stub-outs will be installed during the construction of this sewer collection 

system. 

21. Location of existing and proposed water lines: 

 The entire water distribution system for this project is shown and labeled. 

 If not shown on the Site Plan, a Utility Plan is provided showing the entire water and 

sewer systems. 

 There will be no water lines associated with this project. 

22. 100-year floodplain: 

 After construction is complete, no part of this project will be in or cross a 100-year 

floodplain, either naturally occurring or manmade.  (Do not include streets or concrete-

lined channels constructed above of sewer lines.) 

 After construction is complete, all sections located within the 100-year floodplain will 

have water-tight manholes.  These locations are listed in the table below and are shown 

and labeled on the Site Plan.  (Do not include streets or concrete-lined channels 

constructed above sewer lines.) 

Table 3 - 100-Year Floodplain 

Line Sheet Station 

            of             to       

            of             to       

            of             to       

            of             to       

23. 5-year floodplain: 

 After construction is complete, no part of this project will be in or cross a 5-year 

floodplain, either naturally occurring or man-made.  (Do not include streets or concrete-

lined channels constructed above sewer lines.) 

 After construction is complete, all sections located within the 5-year floodplain will be 

encased in concrete or capped with concrete.  These locations are listed in the table 

below and are shown and labeled on the Site Plan.  (Do not include streets or concrete-

lined channels constructed above sewer lines.) 

Table 4 - 5-Year Floodplain 

Line Sheet Station 

            of             to       

            of             to       
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Line Sheet Station 

            of             to       

            of             to       

 

24.  Legal boundaries of the site are shown. 

25.  The final plans and technical specifications are submitted for the TCEQ’s review.  Each 

sheet of the construction plans and specifications are dated, signed, and sealed by the 

Texas Licensed Professional Engineer responsible for the design on each sheet. 

Items 26 - 33 must be included on the Plan and Profile sheets. 

26.  All existing or proposed water line crossings and any parallel water lines within 9 feet of 

sewer lines are listed in the table below.  These lines must have the type of pressure 

rated pipe to be installed shown on the plan and profile sheets.  Any request for a 

variance from the required pressure rated piping at crossings must include a variance 

approval from 30 TAC Chapter 290. 

 There will be no water line crossings. 

 There will be no water lines within 9 feet of proposed sewer lines. 

Table 5 - Water Line Crossings 

Line 

Station or 

Closest Point 

Crossing or 

Parallel 

Horizontal 

Separation 

Distance 

Vertical 

Separation 

Distance 

A 14+25.71 CROSSING       4.38' 

                              

                              

                              

                              

                              

                              

27. Vented Manholes: 

 No part of this sewer line is within the 100-year floodplain and vented manholes are not 

required by 30 TAC Chapter 217. 

 A portion of this sewer line is within the 100-year floodplain and vented manholes will 

be provided at less than 1500 foot intervals.  These water-tight manholes are listed in 

the table below and labeled on the appropriate profile sheets. 

 A portion of this sewer line is within the 100-year floodplain and an alternative means of 

venting shall be provided at less than 1500 feet intervals.  A description of the 

alternative means is described on the following page. 
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 A portion of this sewer line is within the 100-year floodplain; however, there is no 

interval longer than 1500 feet located within.  No vented manholes will be used. 

Table 6 - Vented Manholes 

Line Manhole Station Sheet 

N/A                   

                        

                        

                        

                        

                        

28. Drop manholes: 

There are no drop manholes associated with this project. 

 Sewer lines which enter new or existing manholes or "manhole structures" higher than 

24 inches above the manhole invert are listed in the table below and labeled on the 

appropriate profile sheets.  These lines meet the requirements of 30 TAC 

§217.55(l)(2)(H). 

Table 7 - Drop Manholes 

Line Manhole Station Sheet 

                        

                        

                        

                        

                        

                        

29. Sewer line stub-outs (For proposed extensions): 

 The placement and markings of all sewer line stub-outs are shown and labeled. 

 No sewer line stub-outs are to be installed during the construction of this sewage 

collection system. 

30. Lateral stub-outs (For proposed private service connections): 

 The placement and markings of all lateral stub-outs are shown and labeled. 

 No lateral stub-outs are to be installed during the construction of this sewage collection 

system. 

31. Minimum flow velocity (From Appendix A) 

 Assuming pipes are flowing full; all slopes are designed to produce flows equal to or 

greater than 2.0 feet per second for this system/line. 
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32. Maximum flow velocity/slopes (From Appendix A) 

 Assuming pipes are flowing full, all slopes are designed to produce maximum flows of 

less than or equal to 10 feet per second for this system/line. 

 Attachment D – Calculations for Slopes for Flows Greater Than 10.0 Feet per Second.  

Assuming pipes are flowing full, some slopes produce flows which are greater than 10 

feet per second.  These locations are listed in the table below. Calculations are attached. 

 

Table 8 - Flows Greater Than 10 Feet per Second 

Line Profile Sheet Station to Station FPS % Slope 

Erosion/Shock 

Protection 

                                    

                                    

                                    

33. Assuming pipes are flowing full, where flows are ≥ 10 feet per second, the provisions noted 

below have been made to protect against pipe displacement by erosion and/or shock under  

30 TAC §217.53(l)(2)(B). 

 Concrete encasement shown on appropriate Plan and Profile sheets for the locations 

listed in the table above. 

 Steel-reinforced, anchored concrete baffles/retards placed every 50 feet shown on 

appropriate Plan and Profile sheets for the locations listed in the table above. 

 N/A 

Administrative Information 

34.  The final plans and technical specifications are submitted for TCEQ review.  Each sheet 

of the construction plans and specifications are dated, signed, and sealed by the Texas 

Licensed Professional Engineer responsible for the design on each sheet. 

35.  Standard details are shown on the detail sheets, which are dated, signed, and sealed by 

the Texas Licensed Professional Engineer, as listed in the table below: 

Table 9 - Standard Details 

Standard Details Shown on Sheet 

Lateral stub-out marking [Required] 5.10 of       

Manhole, showing inverts comply with 30 TAC §217.55(l)(2) [Required] 5.10 of       

Alternate method of joining lateral to existing SCS line for potential future 

connections [Required] 
5.10 of       

Typical trench cross-sections [Required] 5.10 of       

Bolted manholes [Required] 5.10 of       

Sewer Service lateral standard details [Required] 5.10 of       

Clean-out at end of line [Required, if used] N/A of       
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This Engineering Design Report has been prepared to comply with the Texas Commission on 

Environmental Quality’s Design Criteria for Domestic Wastewater Systems (30 TAC 217), and regulations 

over the Edwards Aquifer Recharge Zone (30 TAC 213). Please note, throughout this application, the 

more stringent of New Braunfels Utilities (NBU) or TCEQ regulations shall apply. 

 

PROJECT INFORMATION 

Veramendi Word Pkwy Phase 3 is a roadway construction project to be constructed in conjunction with 

an overall development of 121.98 acres. This project site is located approximately approx. 0.30 mi NW 

of TX-46/TX-337 and Word Pkwy intersection within the Extra-Territorial Jurisdiction of the City of New 

Braunfels in Comal County, Texas, and is located entirely over the Edwards Aquifer Recharge Zone. The 

site lies within the Bleiders Creek watershed and does not contain 100-year floodplain.  There are no 

naturally occurring sensitive geological features identified in the Geologic Assessment.  

 

The Veramendi Word Pkwy Phase 3 Sewage Collection System (SCS) Application proposes the 

construction of a total of approximately 1580.57 linear feet (LF) of sewer main to serve the 

development.  The proposed alignment will consist of approximately 1273.71 LF of 8-inch (8”) PVC, SDR 

26 gravity sewer main and 20.00 linear feet (LF) of 8-inch (8”) PVC SDR 26 160-psi pressure rated sewer 

main centered at water line crossings, 56.25 LF of 12-inch (12”) PVC, SDR 26 gravity sewer main, and 

90.61 LF of 18-inch (18”) PVC, SDR 26 gravity sewer main. See included plan and profile exhibits for 

details. Regulated activities proposed include excavation, construction of sewer mains, backfill and 

compaction.  Approximately 3.98 acres of the project site may be disturbed for this SCS installation as 

identified by the limits of the fifty-foot (50’) SCS/GA envelope shown on the plans. 

 

This project will not result in any LUE production; however, the sewer main installation is intended to 

serve future multi-family and commercial developments within Veramendi. The future sewage flow will 

be disposed of by conveyance to the existing Gruene Wastewater Treatment Center operated by New 

Braunfels Utilities (NBU). 
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Please refer to Sheet C5.00 of the attached sewer plans, which show the proposed service area and its 

topographic features, for information regarding the capability of the existing system and facilities to 

handle this increased flow.  This system is designed to have a minimum structural life of 50 years. 

 

Safety considerations are the responsibility of the contractor. Safety protection shall be accomplished in 

accordance with the most recent requirements of the Occupational Safety and Health Administration 

(OSHA) Standards and Interpretations. 

 

GRAVITY SANITARY SEWER PIPING: FLOW & CAPACITY ANALYSIS 

Basis for average flow used for design of collection system (check one or more): 

 Per Capita Contributions:       

 Service Connections:    

 Land Area and Use:        

 Fixture Analysis:    

 

Odor Control 

Odor Control is not necessary on this project as it is a gravity line and there will be no conditions where 

sewage is standing and will become septic. 

 

Flow Calculation 

Peaking Factor used for design: ([18+(0.0206 x F) 0.5]/(4+(0.0206 x F) 0.5 ) x F 

     F= 210 (gal/LUE/day) x (#LUE)/1440 

Peaking Factor is based on: NBU Specifications for peak dry weather flow (from NBU 2.9.3) 

 

Total LUEs = 0 

1 LUE = 210 gallons per day (average sewage flow) 

Avg. Daily Dry Weather Flow = 0 LUEs x (210 gpd/LUE) = 0 gpd = 0 gpm 

F= 210 (gal/LUE/day) x (105 LUE)/1440 = 0 gpm 

Peak Dry Weather Flow =  ([18+(0.0206 x 0)0.5]/[4+(0.0206 x 0)0.5]) x 0 = 0 gpm  

Infiltration = 750 gallons per acre served 
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Avg. Daily Wet Weather Flow = 0 gpm + [(750gpd/acre) x 407 acres]/1440 = 212 gpm 

Peak Wet Weather Flow = 0 gpm + [(750gpd/acre) x 407 acres]/1440 = 212 gpm 

 

Please note that capacities are determined using Manning's equation for pipes flowing full with an "n" 

value of 0.013.  A reference for Manning’s Equation can be found in “The Uni-Bell Handbook of PVC 

Pipe: Design and Construction”. 

 

Capacity Calculation 

 

Characteristics of 8" ASTM D3034, SDR 26, PVC Sewer Pipe: 

Nominal Size = 8" 

Outer Diameter (Do) = 8.40" 

Minimum Wall Thickness (t) = 0.323" 

Inner Diameter (Di) = 7.75" 

 

Characteristics of 8" ASTM 2241, Class 160, SDR 26, PVC Sewer Pipe: 

Nominal Size = 8" 

Outer Diameter (Do) = 8.625" 

Minimum Wall Thickness (t) = 0.332" 

Inner Diameter (Di) = 7.961" 

 

Characteristics of 12" ASTM D3034, SDR 26, PVC Sewer Pipe: 

Nominal Size = 12" 

Outer Diameter (Do) = 12.50" 

Minimum Wall Thickness (t) = 0.481" 

Inner Diameter (Di) = 11.538" 
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Characteristics of 18" ASTM D679, SDR 26, PVC Sewer Pipe: 

Nominal Size = 18" 

Outer Diameter (Do) = 18.701" 

Minimum Wall Thickness (t) = 0.671" 

Inner Diameter (Di) = 17.261" 

 

Manning’s Equation: 

Q = (k/n)(A)(R2/3)(S1/2) 

v = Q/A 

 

Where: 

Q = Discharge (cfs) 

k = Constant [(1.49 ft1/3)/sec.] 

n = Manning’s roughness coefficient (unitless) 

A = Flow area (ft2) 

R = Hydraulic Radius (ft) 

   = A/P = Cross sectional area of flow (ft2)/Wetted perimeter (ft.) 

S = Slope (ft/ft) 

v = Velocity of flow (ft/s) 

n = 0.013 [as required by 30 TAC 213.53 A(i)] 

 

Calculations for 8" ASTM D3034, SDR 26, PVC Sewer Pipe: 

A = π(Di
2)/4=π(7.754 in)2/4=47.17 in2=0.33 ft2 

P = π(Di)=π(7.754 in)=24.35 in=2.03 ft 

R = A/P = 0.33 ft2/2.03 ft.=0.16 ft 

S = 0.0034 

Q = [(1.49 ft1/3/sec)/0.013](0.33 ft2)(0.16 ft)2/3(0.0034)1/2 

Q = 0.65 cfs = 292 gpm =Qfull 

v = 0.65 cfs/0.33 ft2=1.98 ft/s 

Qmax at 85% of full flow capacity = 0.65 cfs (0.85)(7.48 gallons/1 cf)(60 sec/1 min.)=248 gpm 
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Qmax at 65% of full flow capacity = 0.65 cfs (0.65)(7.48 gallons/1 cf)(60 sec/1 min.)=190 gpm 

 

Calculations for 8" ASTM 2241, Class 160, SDR 26, PVC Sewer Pipe: 

A = π(Di
2)/4=π(7.961 in)2/4=49.78 in2=0.35 ft2 

P = π(Di)=π(7.961 in)=25.01 in=2.08 ft 

R = A/P = 0.35 ft2/2.08 ft.=0.17 ft 

S = 0.0034 

Q = [(1.49 ft1/3/sec)/0.013](0.35 ft2)(0.17 ft)2/3(0.0034)1/2 

Q = 0.70 cfs = 313 gpm =Qfull 

v = 0.70 cfs/0.35 ft2=2.02 ft/s 

Qmax  at 85% of full flow capacity = 0.70 cfs (0.85)(7.48 gallons/1 cf)(60 sec/1 min.)=266 gpm 

Qmax at 65% of full flow capacity = 0.70 cfs (0.65)(7.48 gallons/1 cf)(60 sec/1 min.)=204 gpm 

 

Calculations for 12" ASTM D3034, SDR 26, PVC Sewer Pipe: 

A = π(Di
2)/4=π(11.538 in)2/4=104.556 in2=0.726 ft2 

P = π(Di)=π(11.538 in)=36.247 in=3.021 ft 

R = A/P = 0.726 ft2/3.021 ft.=0.24 ft 

S = 0.025 

Q = [(1.49 ft1/3/sec)/0.013](0.726 ft2)(0.24 ft)2/3(0.025)1/2 

Q = 3.894 cfs = 1748 gpm =Qfull 

v = 3.894 cfs/0.726 ft2=5.36 ft/s 

Qmax  at 85% of full flow capacity = 3.894 cfs (0.85)(7.48 gallons/1 cf)(60 sec/1 min.)=1486 gpm 

Qmax  at 65% of full flow capacity = 3.894 cfs (0.65)(7.48 gallons/1 cf)(60 sec/1 min.)=1136 gpm 

 

 

Calculations for 18" ASTM D3034, SDR 26, PVC Sewer Pipe: 

A = π(Di
2)/4=π(17.261in)2/4=234 in2=1.63 ft2 

P = π(Di)=π(17.261 in)=54.23 in=4.52 ft 

R = A/P = 1.63 ft2/4.52 ft.=0.36 ft 

S = 0.003 

Q = [(1.49 ft1/3/sec)/0.013](1.63 ft2)(0.36 ft)2/3(0.003)1/2 

Q = 5.16 cfs = 2,316 gpm =Qfull 
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v = 5.16cfs/1.63 ft2=3.17 ft/s 

Qmax  at 85% of full flow capacity = 5.16 cfs (0.85)(7.48 gallons/1 cf)(60 sec/1 min.)=1,968 gpm 

Qmax  at 65% of full flow capacity = 5.16 cfs (0.65)(7.48 gallons/1 cf)(60 sec/1 min.)=1,505 gpm 

 

 

 

Due to rounding all flow velocities will meet 2 fps requirement.  

 
Conclusion 

The proposed 8" (NR & PR), 12”, and 18” pipes at their respective minimum slope have sufficient 

capacity to convey the projected Peak Dry Weather and Peak Wet Weather flows under 65% and 85% 

respectively 

 

GENERAL STRUCTURAL COMPONENTS 

Project Materials (Pipe and Joints): 

Nominal Pipe 

Diameter (in) 
Linear Feet Pipe Material 

National Standard 

Specification for Pipe 

Material 

National Standard for 

Pipe Joints 

8 1273.71 PVC SDR 26 ASTM D3034 ASTM D3212 

Nominal 

Main Size 

(in) 

Outer 

Diameter 

(in) 

Minimum 

Slope (%) 
Area (ft2) 

Hydraulic 

Radius (A/P) 

ft 

R2/3 S1/2 
Q-Full 

(cfs) 

Max Pipe 

(%) 

Velocity 

(ft/s) 

Q-Max 

(gpm) 

Qpeak 

(gpm) 

8 (NR) 8.40 0.34 0.33 0.16 0.29 0.058 0.65 85 1.98 248 212 

8 (PR) 8.625 0.34 0.35 0.17 0.31 0.058 0.72 85 2.02 266 212 

12 (NR) 12.50 2.5 0.73 0.24 0.39 0.045 1.44 85 5.36 1,486 212 

18 (NR) 18.701 0.3 1.63 0.36 0.50 0.055 5.16 85 3.17 1,968 212 

8 (NR) 8.40 0.34 0.33 0.16 0.29 0.058 0.65 65 1.97 190 0 

8 (PR) 8.625 0.34 0.35 0.17 0.31 0.058 0.72 65 2.05 204 0 

12 (NR) 12.50 2.5 0.73 0.24 0.39 0.045 1.44 65 5.36 1,186 0 

18 (NR) 18.701 0.3 1.63 0.36 0.50 0.055 5.16 65 3.17 1,505 0 
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8 pressure 

rated 

20 
PVC SDR 26 ASTM 2241, Class 160 

ASTM D3139 

ASTM C1173 

12 56.25 PVC SDR 26 ASTM D3034 ASTM D3212 

18 90.61 PVC SDR 26 ASTM F679 ASTM D3212 

Section 217.53 (j)(4) requires a minimum pipe diameter of 6 inches for all gravity sanitary sewer 

collection system piping.   

 

Watertight, size on size resilient connectors conforming to ASTM C-923 have been specified for 

connecting pipe to manholes. See NBU Standard Specification for Construction Detail. 

 

Where a collection system parallels a water supply pipe and a nine-foot separation distance cannot be 

achieved, Section 217.53 (d)(3)(A)(i) requires a collection system pipe be constructed of cast iron, ductile 

iron, or PVC meeting ASTM specifications with at least a 150 pounds per square inch (psi) rating for both 

the pipe and joints. The proposed project will not include any separations less than nine-feet. 

 

Where a collection system pipe crosses a water supply line and a nine-foot separation distance cannot 

be achieved, Section 217.53(d)(3)(B)(i) requires the collection system pipe be constructed of cast iron, 

ductile iron, or PVC with a minimum pressure rating of 150 psi.  The proposed project will not include 

any water supply lines. 

 

Project Materials (Bedding): 

The specified bedding will comply with ASTM D2321-11 Class I, II or III for materials and densification.  A 

minimum of 6 inches of bedding is required for all pipe.   

 

Pipe Diameter (in) Pipe Material Bedding Class 

8 PVC Class I & Class III 

12 PVC Class I & Class III 

18 PVC Class I & Class III 
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The selection of bedding class is based on NBU detail for sanitary sewer pipe laid in a trench. Initial 

backfill for the pipe sizes shown above will be Class I. Secondary backfill will be Class III. See Table 2 of 

ASTM D2321-11 “Soil Classes” in Appendix A of this subsection. 

 

Project Materials (Manholes): 

Section 217.55 (f) prohibits the use of bricks to adjust a manhole cover to grade or construct a manhole. 

The proposed project will comply with this requirement. The inside diameter of a manhole must be no 

less than 48 inches. 

 

Section 217.55 (n) requires watertight, size-on-size resilient connectors that allow for differential 

settlement and must conform to American Society for Testing and Materials C-923. The proposed 

project complies with this requirement. 

 

Under 30 TAC 213.5(C)(3)(A), all manholes over the Recharge Zone must be watertight, with watertight 

rings and covers.  The proposed project complies with this requirement. 

The materials specified for manhole construction are precast concrete.  

 

Project Materials (Manhole Covers): 

Manhole covers must be constructed of impervious materials.  If personnel entry is required, a minimum 

30-inch diameter clear opening must be provided.  Inclusion of steps in a manhole is prohibited. If a 

manhole must be located within a 100-year floodplain then a means of preventing inflow is required.  A 

manhole cover that is located in a roadway must meet or exceed the American Association of State 

Highways and Transportation Officials Standard M-306 for load bearing. 

 

Under 30 TAC 213.5 (c)(3)(A), all manholes over the Edwards Aquifer Recharge Zone must be watertight, 

with watertight rings and covers. This proposed project complies with this requirement. 
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Minimum and Maximum Slopes 

Note:  All pipes are designed with a slope that will provide a velocity of at least 2 ft/s flowing full, as 

calculated using Manning's equation with an "n" value of 0.013.  Additionally, the collection 

system is designed to ensure that, with pipes flowing full, the velocities will be less than 10 feet 

per second.   

 

The following are the minimum and maximum slopes for each pipe diameter: 

Pipe Diameter:   8"(NR & PR)   Min. Slope:  0.34%  Max. Slope:  0.50% 

Pipe Diameter:   12"(NR)    Min. Slope:  2.50%  Max. Slope:  2.50% 

Pipe Diameter:   18"(NR)    Min. Slope:  0.30%  Max. Slope:  0.30% 

 

Backfill 

Note:  The backfill will be free of stones greater than 6 inches in diameter and free of organic or any 

other unstable material.  See NBU details for additional specifications. 

 

Trenching 

Note:  The trench width will be minimized while still allowing adequate width for proper compaction of 

backfill, and while still ensuring that at least 6 inches of backfill exists below and on each side of 

the pipe. The trench walls will be vertical to at least one foot above the pipe. 

 

Trenching will occur over the Recharge Zone and will comply with 30 TAC 213.5. 

 

Minimum and Maximum Trench Width 

Based on NBU Standard Drawing and 30 TAC 217.54: 

 

Pipe Diameter: 8" (NR) Min. Trench Width: 22" Max. Trench Width: 34" 

Pipe Diameter: 8" (PR) Min. Trench Width: 23" Max. Trench Width: 35" 

Pipe Diameter: 12" (NR) Min. Trench Width: 27" Max. Trench Width: 39" 

Pipe Diameter: 18" (NR) Min. Trench Width: 33" Max. Trench Width: 45" 
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These trench widths account for the bell diameter. 

 

Corrosion Prevention 

Proposed collection system components (pipes, manholes, etc.) will not be susceptible to deterioration 

through the corrosive effects of an anaerobic sewage environment. The interior of the manholes, 

however, are to be coated with a NBU approved sewer structural coating. Epoxy coating specifically 

approved. The epoxy coating on the interior walls of the manhole provide interior corrosion protection. 

 

Manholes (General) 

Note:  Manholes are provided at all changes in size, grade or alignment of pipe, at the intersection of 

all pipes and at the end of all lines that may be extended at a future date.  A clean-out with 

watertight plugs may be installed instead of a manhole if no extensions are anticipated.  Clean 

outs must pass all testing requirements outlined for gravity collection pipes. 

The project complies with the maximum manhole spacing allowed by the TCEQ: 

 

Pipe Diameter (in) Max. Manhole Spacing (ft) 

6 - 15 500 

18 - 30 800 

36 - 48 1000 

54 or larger 2000 

 

Manhole Spacing: 

Pipe Diameter:        8"  Max. Spacing: 475.26 LF 

Pipe Diameter:        12"  Max. Spacing: 56.25 LF 

Pipe Diameter:        18"  Max. Spacing: 90.61 LF 
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Manholes (Inverts) 

The bottom of a manhole must contain a U-shaped channel, which is a smooth continuation of the inlet, 

and outlet pipes.  The bench above the channel must be sloped a minimum of 0.5 inches per foot. Note, 

a manhole connected to a pipe less than 15 inches in diameter must have a channel depth equal to at 

least half the largest pipe’s diameter. 

 

Manholes (Ventilation) 

Vented manholes are proposed for this SCS. Refer to the plans and details for additional information.  

 

FLEXIBLE PIPE COMPUTATIONS 

Please note, all flexible pipe computations are based on engineering principles and practices for the 

design of buried PVC pipe systems.  Equations used can be found in “The Uni-Bell PVC Pipe Association 

Handbook of PVC Pipe: Design and Construction”.  Please note, the equations used may be in a different 

format than shown in the Uni-Bell Handbook. 

 

Live Load Calculations 

Minimum burial depth without concrete encasement is six (6) feet. Based on Table 6-6 Live Loads on 

PVC pipe (from Uni-Bell Handbook for PVC) for this sewer line would be 1.39 psi.  

 

Buckling Pressure Calculations 

This area of the Edwards Aquifer is unsaturated; consequently, there are no anticipated areas where 

sewer pipe will be placed below the water table. The value of hw=0 as there will be no height or time 

period of perched water or groundwater above the pipe crowns of the proposed sewer line. 

 

The value of H for use in these calculations is twenty (20) feet as it exceeds the maximum burial depth 

for the majority of this line. There is a portion of the 18” line that will be installed at depths between 29 

and 32’. Due to the depth a steel encasement will be provided around the pipe to prevent any buckling 

or deflection issues. The value of γs equals 143 pcf is a conservative value based on a dry unit weight of 

135 pcf and a moisture content of 6%.  This value is conservative as it corresponds to saturated unit 
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weights of commonly used backfill materials.  Please see information from Raba-Kistner provided in 

Appendix B. 

 

Allowable Buckling Pressure: 

q� � 0.4 ∗ �32 ∗ R� ∗ B� ∗ E� ∗ �E ∗ I / D��  Equation 1 

�� � 0.4�32 ∗ 1 ∗ 0.48 ∗ 400 ∗ �400,000 ∗ 0.003 / 8.08�� � 47.29 � !�8"#$% &'(26, *(� 

�� � 0.4 ∗ �32 ∗ 1 ∗ 0.48 ∗ 400 ∗ �400,000 ∗ 0.003 8.29�⁄ � � 45.50 � !�8"#$% &'(26, #(� 

�� � 0.4 ∗ �32 ∗ 1 ∗ 0.48 ∗ 400 ∗ �400,000 ∗ 0.009 12.019�⁄ � � 45.15  � !�12"#$% &'(26, *(� 

�� � 0.4 ∗ �32 ∗ 1 ∗ 0.48 ∗ 400 ∗ �400,000 ∗ 0.025 18.03�⁄ � � 40.95 � !�18"#$% &'(26, *(� 

 

R� � 1 - 0.33 ∗ �h�/h�  Equation 2 

 R� � 1 - 0.33 ∗ �0/240�  � 1 

 

e*4+1

1
=B

-0.065H
′

 Equation 3 

/� �
1

1 0 4 ∗ e2.345∗63 � 0.478 

 

I � 7�/12 ∗ �inches�/linear inch� Equation 4 

I � 0.323�/12 �  0.003in� �8′′ PVC SDR 26, NR� 

I � 0. 332�/12 �  0.003in� �8′′ PVC SDR 26, PR� 

I � 0. 481�/12 �  0.009in� �12′′ PVC SDR 26, NR� 

I � 0. 671�/12 �  0.025in� �18′′ PVC SDR 26, NR� 

 

 

D � DE - t  Equation 5 

D � 8.40 inches - 0.323 inches � 8.08 inches �8��PVC SDR 26, NR� 

D � 8.625 inches - 0.332 inches � 8.29 inches �8′′ PVC SDR 26, PR� 

D � 12.50 inches - 0.481 inches � 12.019 inches �12′′ PVC SDR 26, NR� 
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D � 18.701inches - 0.671 inches � 18.03 inches �18′′ PVC SDR 26, NR� 

Where: 

qa  = Allowable buckling pressure, pounds per square inch (psi) 

h = Height of soil surface above top of pipe in inches (in) 

hw = Height of water surface above top of pipe in inches (in) (groundwater elevation) 

Rw  = Water buoyancy factor.  If hw = 0, Rw = 1.  If 0 ≤ hw ≤ h (groundwater elevation is between 

the top of the pipe and the ground surface), calculate Rw with Equation 2 

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

B' =  Empirical coefficient of elastic support 

Eb = Modulus of soil reaction for the bedding material (psi) 

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

I = Moment of inertia of the pipe wall cross section per linear inch of pipe, inch4/lineal inch = 

inch3.  For solid wall pipe, “I” can be calculated with Equation 4 

t = Pipe structural wall thickness (in) 

D  =  Mean pipe diameter (in) 

Do = Pipe outer diameter (in)  

 

Pressure Under Installed Conditions 

L+/D)W(*R+h*=q lcwwwp γ
 Equation 6 

qG � 0.361 ∗ 0 0 1 ∗ �166.89/8.08� 0  1.39 � 21.87 psi �8′′ PVC SDR 26, NR� 

qG � 0.361 ∗ 0 0 1 ∗ �1171.24/8.29� 0 1.39 � 21.88 psi �8′′ PVC SDR 26, PR� 

qG � 0.361 ∗ 0 0 1 ∗ �248.26/12.019� 0 1.39 � 21.35 psi �12′′ PVC SDR 26, NR� 

qG � 0.361 ∗ 0 0 1 ∗ �371.42 18.03⁄ � 0 1.39 � 22.34psi �18′′ PVC SDR 26, NR� 

Where: 

qp = Pressure applied to pipe under installed conditions (psi) 

γw = 0.0361 pounds per cubic inch (pci), specific weight of water 

Wc = Vertical soil load on the pipe per unit length in pounds per linear inch (lb/in) 

Ll = Live load (lbs) 
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WJ � γL ∗ H ∗ �D 0 t�/144  Equation 7 

WJ � 143 ∗ 20 ∗ �8.08 0 0.323�/144 � 166.89 lb/in6�8′′ PVC SDR 26, NR� 

WJ � 143 ∗ 20 ∗ �8.29 0 0.332�/144 � 171.24 lb/in6�8′′ PVC SDR 26, PR� 

WJ � 143 ∗ 20 ∗ �12.019 0 0.481�/144 � 248.26 lb/in6�8′′ PVC SDR 26, NR� 

WJ � 143 ∗ 20 ∗ �18.03 0 0.671�/144 � 371.42 lb/in6�8′′ PVC SDR 26, NR� 

 

Where: 

γs = Specific weight of soil in pounds per cubic foot (pcf) 

D = Mean pipe diameter (in) 

 

 

 

 

Pipe Diameter: 8"  (NR) Pipe Material: PVC, SDR 26   qa: 47.29 qp: 21.87 

Pipe Diameter: 8” (PR) Pipe Material: PVC, SDR 26   qa: 45.50 qp: 21.88 

Pipe Diameter: 12” (NR) Pipe Material: PVC, SDR 26   qa: 45.15 qp: 21.35 

Pipe Diameter: 18” (NR) Pipe Material: PVC, SDR 26   qa: 40.95 qp: 22.34 

 

Since qa ≥ qp, the specific pipe is acceptable for the proposed installation.   

 

Wall Crushing Calculations 

No portion of the proposed sewer line is located in the 5-year floodplain.   

 

)D*γA)/(*P*(24=H osc  (Equation 8) 

( ) ( )ftin12int=A /×  (Equation 9) 

 

H=�24*4,000*3.876�/�143*8.4� � 309.77 �8"PVC,SDR26, NR�  

O � 0.323�!P� Q 12�!P/R7� � 3.876  
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Do  =  outside pipe diameter, in. 

Pc   = compressive stress or hydrostatic design basis (HDB).  For typical PVC pipe assume 4,000 

psi.  For any other pipe material, the HDB must be supplied by the pipe manufacturer. 

A = surface area of the pipe wall, in.2/ft [conversion factor of 12 applied to change from ft. 

to in.] 

γs = specific weight of soil in pounds per cubic foot (pcf) 

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

24  = conversions and coefficients 

 

Installation Temperature Effects 

Flexible pipe will be installed under favorable ambient conditions, per pipe manufacturer’s 

specifications. 

 

Tensile Strength 

The information below is from “The Uni-Bell Handbook of PVC Pipe: Design and Construction” Table 2.1 

pages 14-15.  This applies to all PVC SDR-26 pipe. 

 

Pipe Material: PVC SDR 26  Tensile Strength: 7,000   Cell Class (PVC only) 12454  

 

Strain 

The conditions of this installation are such that strain-related failure will not be a problem.  Strain is 

generally not a performance-limiting factor for buried PVC pipe or a design-limiting criterion for PVC 

pipes according to the Uni-Bell Handbook of PVC Pipe (Chapter VII, Pages 255 and 257).  As pipe 

deflection will be below 5%, strain-related failure is not anticipated. 

 

Modulus of Soil Reaction  

The modulus of soil reaction for the bedding material, Eb, is 400 psi.  
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This value was determined using the “Table 1: Soil Classification Chart” and “Table 2: Soil Classes” from 

ASTM D2321-11 and “Average Values of Modulus of Soil Reaction, E” Table 7.3 from “The Uni-Bell 

Handbook of PVC Pipe: Design and Construction” attached in Appendix A of this subsection.  Based on 

NBU detail, Class III material was chosen.  As the secondary backfill (Class III) has a lower Modulus of Soil 

Reaction than initial backfill (Class I), its value was used in the calculations that follow.  Class III on Table 

2 corresponds to coarse-grained soils with fines (GM, GC, SM or SC) and sandy or gravelly fine-grained 

soils (CL or ML).  On Table 7.3, coarse-grained soils with fines at a slight compaction have an E' equal to 

400 psi. 

 

The modulus of soil reaction for the in-situ soil, E'n, is 3,000 psi 

 

This value was determined using the “Table 1: Soil Classification Chart” and “Table 2: Soil Classes” from 

ASTM D 2321-11 and “Average Values of Modulus of Soil Reaction, E” Table 7.3 from “The Uni-Bell 

Handbook of PVC Pipe: Design and Construction” attached in Appendix A of this subsection.  Based on 

NBU detail, Class I material was chosen, which includes crushed rock as shown on Table 2.  Compacted 

crushed rock on Table 7.3 has an E' equal to 3,000 psi. Values in Table 7.3 are based on empirical data 

and derived from laboratory and field tests for buried pipe. 

 

Bedding to in-situ soil modulus of soil reaction ratio = Eb/E'n = 400 psi/3,000 psi = 0.13 

 

Zeta Calculation 

Where native soil is significantly weaker than bedding material, or where predicted deflection 

approaches 5%, the effect of native soil must be quantified using Leonhardt's Zeta factor.  If the ration of 

bedding modulus to soil modulus is not equal to 1.0, a zeta factor must be calculated by using the 

equations below, where zeta is a factor, which corrects for the effect of in-situ soil on pipe stability (Uni-

Bell Handbook of Pipe, page 267).  To calculate zeta, directly use the formulas below.  The calculations 

that are done to determine the zeta factors for the different pipe diameters must be included with this 

submittal. 
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)E/E(f)*-(1.44+f

1.44
=zeta

nb ′   Equation 10 

zeta �
1.44

1.22 0 �1.44 - 1.22� ∗ 0.13
� 1.15�8′′ PVC SDR 26, NR� 

zeta �
1.44

1.22 0 �1.44 - 1.22� ∗ 0.13
� 1.15�8′′ PVC SDR 26, PR� 

zeta �
1.44

1.01 0 �1.44 - 1.01� ∗ 0.13
� 1.35�12′′ PVC SDR 26, NR� 

zeta �
1.44

0.79 0 �1.44 - 1.26� ∗ 0.13
� 1.65�18′′ PVC SDR 26, NR� 

 

 

)1-db/(*0.444+1.154

-1db/
=f

a

a

  Equation 11 

f �
�34/8.40� - 1

1.154 0 0.444 ∗ ��34/8.40� - 1�
� 1.22�8′′ PVC SDR 26, NR� 

f �
�35/8.625� - 1

1.154 0 0.444 ∗ ��35/8.625� - 1�
� 1.22�8′′ PVC SDR 26, PR� 

f �
�39/12.50� - 1

1.154 0 0.444 ∗ ��39/12.50� - 1�
� 1.01�812′ PVC SDR 26, NR� 

f �
�45/18.701� - 1

1.154 0 0.444 ∗ ��45/18.701� - 1�
� 0.79�18′′ PVC SDR 26, NR� 

 

Where: 

f = Pipe/trench width coefficient 

b = Trench width (in) 

da = Pipe diameter (in) 

Eb = Modulus of soil reaction for the bedding material (psi) 

E′n = Modulus of soil reaction for the in-situ soil (psi) 
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Pipe Diameter: 8” (NR)  Trench Width:  34"  Zeta: 1.15  

Pipe Diameter: 8” (PR)  Trench Width:  35"  Zeta: 1.15  

Pipe Diameter: 12” (NR)  Trench Width:  39"  Zeta: 1.35  

Pipe Diameter: 18” (NR)  Trench Width:  45"  Zeta: 1.65  

 

Pipe Stiffness 

Ps is based on National Reference Standards and manufacturer’s data.  Please see Table 7.1 of the “The 

Uni-Bell Handbook of PVC Pipe: Design and Construction” listing the pipe stiffness of 8" PVC SDR 26 as 

115 psi for E = 400,000 psi. 

 

Pipe Diameter: 8",12”, 18”  Pipe Material: PVC SDR 26    Ps: 115 psi 

 

Deflection 

Maximum allowable deflection in installed lines is 5% (per 30 TAC 217), as determined by the deflection 

analysis and verified by a mandrel test.  It is recommended that the percent of vertical deflection is 

below this range; however, a 7.5% deflection limit (recommended by ASTM D3034) provides a 

conservative factor of safety against structural failure (Handbook of PVC Pipe, page 249). 

 

Note:  Per Table 7.2 attached in Appendix A of the SCS Application, K = 0.096 when the bedding angle is 

90 degrees.  A bedding angle of 90 degrees is required as shown on NBU detail. 

 

)**061.0()*149.0(

100*)(*
(%)/

1

bs

p

EzetaP

LLK
=DY

+
+

∆
 Equation 12 

∆Y/D�%� �
0.096 ∗ �19.86 0 1.39� ∗ 100

�0.149 ∗ 115� 0 �0.061 ∗ 1.15 ∗ 400�
� 4.51%�8′′ PVC SDR 26, NR� 

∆Y/D�%� �
0.096 ∗ �19.86 0 1.39� ∗ 100

�0.149 ∗ 115� 0 �0.061 ∗ 1.15 ∗ 400�
� 4.51%�8′′ PVC SDR 26, PR� 

∆Y/D�%� �
0.096 ∗ �19.86 0 1.39� ∗ 100

�0.149 ∗ 115� 0 �0.061 ∗ 1.35 ∗ 400�
� 4.07%�12′′ PVC SDR 26, NR� 
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