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This Engineering Design Report has been prepared to comply with GBRA Standards and Design 
Guidelines for Waste Water Treatment Plans and Lift Stations and the Texas Commission on 
Environmental Quality’s Design Criteria for Domestic Wastewater Systems (30 TAC 217). 

 
 
1.0 Project Overview 
 
HMT Engineering and Surveying has been retained by Lennar Homes of Texas and Construction, 
LTD to provide professional engineering services for the development of a project located just 
north of Klein Road at the intersection with Legend Park in New Braunfels, Texas (Reference 
Attachment A). The project consists of 24.98  AC tract of land to be developed into Unit 3 of the 
Kraft Subdivision master planned development (Attachment B). Per the approved Waste Water 
LOC, Kraft Subdivision drains into the the exsiting Laubach (Voss Farms) sewer infrastructure, 
which then drains into the Laubach Lift Station, which conveys flows through a force main to the 
Stein Falls gravity waste water line. This lift station is currently sized to serve Kraft Units 1 and 
2. The lift station will need to be upsized to serve Kraft Units 3 and 4. There is also proposed 
improvements to be made to the Laubach Sewer mains in order to satisfy GBRA design criteria. 
 

2.0 Sewer Shed and Flow Calculations Shed 
 
Sizing for the lift station improvements were made based on the fully built out sewer shed which 
includes the Kraft Subdivision, Laubach Units 4A, 4B, 5, 6, and flows from the NBISD property 
located on the south side of Klein Rd. The lift station will be designed to convey a peak flow of 
533.8 gpm with the largest pump out of service. The sewer shed map and flow calculations can 
be found on Attachment E. The design criteria provided by GBRA for calculating the flows 
(Attachment F) for each site is summarized below.  

Table 1 – Flow Calculation Design Criteria

 

Site LUEs AC Average Daily Flow (GPD/LUE) Peak Factor I&I (GPD/Ac) Peak Flow (GPM)

Laubach 268 77 250 4 300 202.15

Kraft 1 154 25.66 240 2.5 650 75.75

Kraft 2 80 19.46 240 2.5 650 42.12

Kraft 3 156 25.14 240 2.5 650 76.35

Kraft 4 148 23.64 240 2.5 650 72.34

NBISD* 57 30 250 4 300 45.83

Total 863 200.9 514.54

*NBISD LUE count is based on a peak flow of 66,000 GPD provided by GRBA (Attachment G)



 
3.0 Pump Selection 
 
Using the peak flow and head loss calculations found in Attachment F, we recommend a duplex 
system with two NP 3171 SH 3 Flygt ~ 278 35 HP submersible pumps for the following reasons: 

 The discharge manifold and current lift station is set up for a Flygt duplex system 

 This system conveys peak flows with the largest pump out of service 
The lead pump shall automatically alternate between both pumps at the completion of each 
pumping cycle. This will allow even wear both pumps and extend the life of both pumps. 
 
The existing guide rails and pump hatch compatible with the proposed pumps. The wet well 
floor will need to be chipped and regrouted to accommodate the larger pumps. The hoist and 
hatch will also need to be upsized. The existing discharge manifold geometry will need to be 
slightly adjusted to accommodate the new pump spacing requirements. See the next page to 
see a comparison of the existing and proposed pump dimensions and weights. Also see the 
owner’s manual and loading charts for the proposed Thern electric hoist. 
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4.0 Force Main, Wet Well and Odor Control 
 
The existing wet well and force main were analyzed to see if they meet the capacity of the 
sewer shed. The existing wet well is 6’ diameter and the force main is 6” dia. It was calculated 
that both the existing force main and wet well have the capacity to serve the full build out of 
the sewer shed. The nominal diameters of both the wet well and force main were used for the 
calculations. The existing 6” – DR 18 C900 force main has a velocity of 5.88 ft/s with one 
proposed pump operating at full power. This also meets the TCEQ minimum bidaily flushing 
velocity of 5 ft/s.  The Water Hammer Calculations are shown to are shown in Attachment E 
to be within the required threshold of C900 pressure pipe. 
 

 
Using the TCEQ 6-minute cycle time for a pump less than 50 HP and the proposed pump 
capacity of 533.8 gpm, the calculated minimum TCEQ active volume is 800.7 gallons. The 
proposed active volume was calculated to be 845.52 gallons based on the existing 6’ diameter 
wet well and the elevation difference between the proposed pump on and pump off elevations. 
This volume and a pump staging sequence that meets GBRA design criteria, the existing wet 
well adequately serves the ultimate sewer shed peak wet weather flow of 514.53 GPM. Please 
reference the original lift station design report (Attachment G) for the buoyancy calculations. 



Emergency storage will not be required since the site will utilize a generator during emergency 
outages. 
 
The site was analyzed for odor control as well. Since neither GBRA nor TCEQ provide criteria for 
analyzing odor, NBU design criteria was used for the odor control analysis. The total wet well 
detention time during minimum dry weather flow is 41.22 minutes, and the force main flush 
time for average daily flow is 17.7 minutes, which results in a total detention time of 55.92 min. 
Odor control is not required for Laubach, based on a maximum detention time of 180 minutes 
per NBU Waste Water Design Criteria. 
 
The site was also analyzed for odor control in temporary conditions. Using the flows from Kraft 
1-2 and Laubach and using NBU design criteria no odor control is required. The total wet well 
detention time during minimum dry weather flow is 47.71 min, and the force main flush time 
for average daily flow is 17.7 min, which results in a total detention time of 65.41 min. This is 
below the maximum detention time of 180 min. Please reference Attachment E, for the full 
wet well, force main, and odor control calculations. 

 
5.0 Bypass Plan 
 
There are two influent lines that will be plugged while the pumps are being replaced and the wet 
well floor is regrouted to accommodate the new pumps. Calculations found in Attachment D 
show the respective flows draining into each of these lines, as well as the first point of overflow, 
total storage, and time to spill.  
Pump 1 
Bypass pump 1 will be sized to convey the flow from the NW influent line. The total flow entering 
the wetwell from the NW line is 108.75 gpm. The first point of overflow is NBISD MH 4 which has 
a rim elevation of 652.73. The total storage in this system is 5,887 gallons and the time to spill is 
54.13 min. 
Pump 2 
Bypass pump 2 will be sized to convey the flow from the NW influent line. The total flow entering 
the wetwell from the NW line is 188.54 gpm. The first point of overflow is MH A3 which has a rim 
elevation of 658.90. The total storage in this system is 6,158 gallons and the time to spill is 32.66 
min. 



6.0 Conclusion 
 
The proposed improvements were designed to meet or exceed current GBRA and TCEQ lift 
station design criteria. To serve the ultimate sewer shed of the Laubach Lift station, the existing 
pumps, pump control panel and the feeder to the pump control panel will need to be replaced. 
The pump feeders from the control panel to the pumps will also need to be replaced. The 
existing force main and wet well are adequately sized to serve the ultimate sewer shed.



Attachment A      
Location Map 
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Attachment B      
Kraft Master Plan 
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NOTES TO USERS 
This map is for use in administering the National Flood Insurance Program. It 
does not necessarily identify all areas subject to flooding, particularly from local 
drainage sources of small size. The community map repository should be 
consulted for possible updated or additional flood hazard information. 

To obtain more detailed information in areas where Base Flood Elevations 
(BFEs) and/or f!oodways have been determined, users are encouraged to consult 
the Flood Profiles and Floodway Data and/or Summary of Stillwater Elevations 
tables contained within the Flood Insurance Study (FIS) report that accompanies 
this FIRM. Users should be aware that BFEs shown on the FIRM represent 
rounded whole--foot elevations. These BFEs are intended for flood insurance 
rating purposes only and should not be used as the sole source of flood 
elevation information. Accordingly, fiood elevation data presented in the FIS 
report should be utilized in conjunction with the Fl RM for purposes of 
construction and/or floodplain management. 

Coastal Base Flood Elevations shown on this map apply only landward 
of 0.0' North American Vertical Datum of 1988 (NAVO 88). Users of this 
FIRM should be aware that coastal flood elevations are also provided in the 
Summary of Stillwater Elevations table in the Flood Insurance Study report 
for this jurisdiction. Elevations shown in the Summary of Stillwater Elevations 
table should be used for construction and/or floodplain management purposes 
when they are higher than the elevations shown on this FIRM. 

Boundaries of the floodways were computed at cross sections and interpolated 
between cross sections. The t!oodways were based on hydraulic considerations 
with regard to requirements of the National Flood Insurance Program. Floodway 
widths and other pertinent floodway data are provided in the Flood Insurance 
Study report for this jurisdiction. 

Certain areas not in 
control structures. 
the Flood Insurance 
for this jurisdiction. 

Special Flood Hazard Areas may be protected by flood 
Refer to Section 2.4 "Flood Protection Measures" of 

Study report for information on flood control structures 

The projection used in the preparation of this map was Texas State 
Plane south central zone (FIPSZONE 4204). The horizontal datum was NAD83, 
GRS 1980 spheroid, Differences in datum, spheroid, projection or State Pfane 
zones used in the production of FIRMs for adjacent jurisdictions may result in 
slight positional differences in map features across jurisdiction boundaries. 
These differences do not affect the accuracy of the F!RM. 

Flood elevations on this map are referenced to the North American Vertical 
Datum of 1988. These flood elevations must be compared to structure and 
ground elevations referenced to the same vertical datum. For information 
regarding conversion between the National Geodetic Vertical Datum of 1929 
and the North American Vertical Datum of 1988, visit the National Geodetic 
Survey website at http://www.ngs.noaa.gov/ or contact the National Geodetic 
Survey at the following address: 

NGS Information Services 
NOAA, N/NGS12 
National Geodetic Survey 
SSMC-3, #9202 
1315 East-West Highway 
Silver Spring, MD 20910-3282 

To obtain current elevation, description, and/or location information for bench marks 
shown on this map, please contact the Information Ser1ices Branch of the 
National Geodetic Survey at (301) 713-3242, or visit its website at 
http://www.ngs.noaa.gov/. 

Base map information shown on this Fl RM was provided in digital format by Bexar 
Metro 911. This information was photogrammetrically compiled at a scale of at 
least 1 :24,000 from aerial photography dated September 2004. 

This map reflects more detailed and up-to-date stream channel configurat!ons 
than those shown on the previous FIRM for this jurisdiction. The floodplains 
and floodways that were transferred from the previous Fl RM may have been 
adjusted to conform to these new stream channe! configurations. As a 
result, the Flood Profiles and Floodway Data tables in the Flood Insurance 
Study report (which contains authoritative hydraulic data) may reflect stream 
channel distances that differ from what is shown on this map. 

Corporate limits shown on this map are based on the best data available 
at the time of publlcation. Because changes due to annexations or de-annexations 
may have occurred after this map was published, map users should contact 
appropriate community officials to verity current corporate limit locations. 

Please refer to the separately printed Map Index for an overview map of the 
county showing the layout of map panels·, community map repository addresses; 
and a Listing of Communities table containing National Flood Insurance Program 
dates for each community as well as a fisting of the panels on which each 
community is located. 

Contact the FEMA Map Service Center at 1-800-358-9616 for information on 
available products associated with this FIFlM. Available products may include 
previously issued Letters of Map Change, a Flood Insurance Study report, 
and/or digital versions of this map. The FEMA Map Service Center may also be 
reached by Fax at 1--800-358-9620 and its website at http://www.msc.fema.gov/. 

If you have questions about this map or questions concerning the National 
Flood Insurance Program in general, please call 1-877-FEMA MAP (1-877-336-2627) 
or visit n1e FEMA website at http://www.fema.gov/. 
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Attachment D    
Sewer Shed Map and Flow and 
Bypass Calculations  
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MH B-2 (plugged) 
RIM 662.55 
8" FL (IN): 643.55 
8" FL (IN): 644.59 
8" FL (OUT): 643.45 

MH B-3 
RIM: 662.86 
8" FL (IN): 644.04 
8" FL (OUT): 643.84

NBISD MH 1 
RIM: 660.95 
8" FL (IN): 644.64 
8" FL (OUT): 644.54

See Next Sheet

RIM: 663.08

RIM: 658.25
RIM: 660.31

RIM: 666.42

RIM: 666.14

RIM: 663.16

RIM: 664.76

RIM: 670.91

RIM: 667.76

RIM: 672.92
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TRENCH EXCAVATION SAFETY PROTECTION

NBISD LINE - STA. 0+0.00 TO END

§

§
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WHINCHAT
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NBISD MH 2 
RIM:  657.46 
8" FL (IN): 645.49 
8" FL (OUT): 645.39

NBISD MH 3 
RIM:  657.38 
8" FL (IN): 645.49 
8" FL (OUT): 645.39

NEAREST POINT OF OVERFLOW!!! 
NBISD MH 4 
RIM:  652.73 
8" FL (OUT): 646.13
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PUMP 2 Overflow Exhibit

MH A2 
RIM: 661.02 
8" FL (IN): 644.42 
8" FL (OUT): 644.33

NEAREST POINT OF 
OVERFLOW!!! 
MH A3 
RIM: 658.90 
8" FL (IN): 646.57 
8" FL (OUT): 646.47

MH A4 
RIM: 660.58 
8" FL (IN): 649.55 
8" FL (OUT): 649.45

MH A6 
RIM: 662.01 
8" FL (IN): 652.98 
8" FL (IN): 651.71 
8" FL (OUT): 651.61

MH A5 
RIM: 661.05 
8" FL (IN): 650.86 
8" FL (OUT): 650.76

MH A7 
RIM: 663.94 
8" FL (IN): 654.40 
8" FL (OUT): 654.30

MH A8 
RIM: 666.94 
8" FL (IN): 655.04 
8" FL (OUT): 654.94

MH A9 
RIM: 666.65 
8" FL (IN): 655.62 
8" FL (IN): 657.52 
8" FL (OUT): 655.52

MH A10 
RIM: 665.36 
8" FL (IN): 656.40 
8" FL (OUT): 656.30

MH F1 
RIM: 667.18 
8" FL (IN): 659.86 
8" FL (IN): 659.76 
8" FL (OUT): 659.48

MH C3 
RIM: 664.83 
6" FL (IN): 659.07 
6" FL (IN): 658.87 
8" FL (OUT): 657.77

MH C2 
RIM: 663.60 
8" FL (IN): 656.08 
8" FL (OUT): 655.98

MH C1 
RIM: 663.00 
8" FL (IN): 652.50 
8" FL (IN): 654.40 
8" FL (OUT): 652.40

MH D4 
RIM: 671.01 
6" FL (IN): 662.65 
8" FL (OUT): 661.19

MH D3 
RIM: 671.18 
8" FL (IN): 660.52 
8" FL (OUT): 660.42

MH D2 
RIM: 669.26 
8" FL (IN): 660.07 
8" FL (IN): 660.07 
8" FL (OUT): 659.97

INV Elevation: 661.18

MH D1 
RIM: 663.38 
8" FL (IN): 655.42 
8" FL (IN): 655.55 
8" FL (OUT): 655.32

INV ELEV: 663.89

MH E1 
RIM: 668.53 
6" FL (IN): 661.19 
8" FL (OUT): 659.62

INV ELEV: 678.80

MH-G5 
RIM: 679.61 
8" FL (IN): 671.78 
8" FL (IN): 672.06 
8" FL (OUT): 671.68

MH-J1 
RIM: 664.49 
8" FL (IN): 658.37 
8" FL (OUT): 658.27

MH-J2 
RIM: 671.57 
6" FL (IN): 659.07 
8" FL (OUT): 663.18

MH G1 
RIM: 668.91 
8" FL (IN): 661.06 
8" FL (OUT): 660.96

MH G2 
RIM: 669.83 
6" FL (IN): 663.76 
6" FL (IN): 663.27 
8" FL (IN): 662.47 
8" FL (OUT): 662.37MH G3 

RIM: 672.28 
8" FL (IN): 665.62 
8" FL (OUT): 665.52MH G4 

RIM: 672.82 
8" FL (IN): 666.38 
8" FL (OUT): 666.28

MH G6 
RIM: 677.98 
6" FL (IN): 670.92 
6" FL (IN): 670.82 
8" FL (OUT): 670.82



Attachment E     
Lift Station Calculations 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 



Head Loss Calculations and Pump Selection 
 

The pipe frictions losses were calculated using the Hazen Williams equation. A C value 
of 100 was used for all ductile iron pipe and a C value of 120 was used for all PVC pipe. 
K values used for minor losses through fittings and bends come from the Handbook of 
PVC Design and Construction. 

 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Laubach Losses Calculations

Pump Discharge to 4-6" reducer C-100

Emperical Units DESIGN FLOW= 520 (gpm)
Diameter = 4 inch KINEMATIC VISCOSITY= 1.06E-05 1.06E-05 @ 70F
C factor = 100 Flanged D.I ROUGHNESS COEFFICIENT= 0.000005 (SEE TABLE)
Length= 35 feet REYNOLDS NUMBER= 417,731

FRICTION FACTOR(f)= 0.011081719
Pipe Friction 1 Fittings Total Minor QUANTITY VALVES L/D K K, TOTAL

GPM Head Loss (ft) Head Loss (ft) Head Loss (ft) 0 GATE VALVES, FULLY OPEN 8 0.09 0.00
320 3.70 1.53 5.23 0 CHECK VALVES, CONVENTIONAL 100 1.11 0.00
330 3.91 1.62 5.54 0 BUTTERFLY VALVES, FULLY OPEN 40 0.44 0.00
340 4.14 1.72 5.86 FITTINGS
350 4.36 1.83 6.19 2 STANDARD 90 30 0.33 0.66
360 4.60 1.93 6.53 0 STANDARD 45 16 0.18 0.00
370 4.84 2.04 6.88 0 LONG RADIUS 90 16 0.18 0.00
380 5.08 2.15 7.24 0 STREET 90 50 0.55 0.00
390 5.33 2.27 7.60 0 STREET 45 26 0.29 0.00
400 5.59 2.39 7.97 0 STANDARD 22.5 8 0.09 0.00
410 5.85 2.51 8.36 0 STANDARD 11.25 4 0.04 0.00
420 6.12 2.63 8.75 TEE
430 6.39 2.76 9.15 0 STRAIGHT THRU 20 0.22 0.00
440 6.67 2.89 9.55 0 BRANCH FLOW 60 0.66 0.00
450 6.95 3.02 9.97 SUDDEN ENLARGEMENTS
460 7.24 3.16 10.39 1 4 TO 6 0.31 0.31
470 7.53 3.30 10.83 SUDDEN CONTRACTIONS
480 7.83 3.44 11.27 0 10 4 0.42 0.00
490 8.13 3.58 11.72 ENTRY/EXIT
500 8.44 3.73 12.17 1 ENTRANCE LOSS 0.5 0.50
510 8.76 3.88 12.64 0 EXIT LOSS 1 0.00
520 9.08 4.03 13.11
530 9.40 4.19 13.59 4 TOTAL (K) = 1.47
540 9.74 4.35 14.09
550 10.07 4.51 14.58
560 10.41 4.68 15.09
570 10.76 4.85 15.61
580 11.11 5.02 16.13
590 11.47 5.19 16.66 Roughness Coefficient Table
600 11.83 5.37 17.20
610 12.20 5.55 17.75 Type of Pipe Absolute Roughness
620 12.57 5.73 18.30 drawn tubing-glass, brass, plastic 0.000005
630 12.95 5.92 18.87 commercial steel or wrought iron 0.00015
640 13.33 6.11 19.44 galvanized iron 0.0005
650 13.72 6.30 20.02 cast iron, uncoated 0.00085
660 14.11 6.50 20.61 wood stave 0.0006-0.0003
670 14.51 6.70 21.21 concrete 0.001-0.01
680 14.91 6.90 21.81 riveted steel 0.003-0.03
690 15.32 7.10 22.42
700 15.73 7.31 23.04 Notes:
710 16.15 7.52 23.67 1.  Calculated pipe friction head loss with the Hazen Williams equation.
720 16.58 7.73 24.31
730 17.01 7.95 24.95



Laubach Losses Calculations

From 4"-6" Reducer to End of Ductile Iron Section C-100

Emperical Units DESIGN FLOW= 520 (gpm)
Diameter = 6 inch KINEMATIC VISCOSITY= 1.06E-05 1.06E-05 @ 70F
C factor = 100 Flanged D.I ROUGHNESS COEFFICIENT= 0.000005 (SEE TABLE)
Length= 15 feet REYNOLDS NUMBER= 278,487

FRICTION FACTOR(f)= 0.011650145
Pipe Friction 1 Fittings Total Minor QUANTITY VALVES L/D K K, TOTAL

GPM Head Loss (ft) Head Loss (ft) Head Loss (ft) 2 GATE VALVES, FULLY OPEN 8 0.09 0.19
320 0.22 0.64 0.86 1 CHECK VALVES, CONVENTIONAL 100 1.17 1.17
330 0.23 0.68 0.91 0 BUTTERFLY VALVES, FULLY OPEN 40 0.47 0.00
340 0.25 0.72 0.97 FITTINGS
350 0.26 0.76 1.02 0 STANDARD 90 30 0.35 0.00
360 0.27 0.81 1.08 3 STANDARD 45 16 0.19 0.56
370 0.29 0.85 1.14 0 LONG RADIUS 90 16 0.19 0.00
380 0.30 0.90 1.20 0 STREET 90 50 0.58 0.00
390 0.32 0.95 1.26 0 STREET 45 26 0.30 0.00
400 0.33 0.99 1.33 0 STANDARD 22.5 8 0.09 0.00
410 0.35 1.05 1.39 0 STANDARD 11.25 4 0.05 0.00
420 0.36 1.10 1.46 TEE
430 0.38 1.15 1.53 0 STRAIGHT THRU 20 0.23 0.00
440 0.40 1.20 1.60 1 BRANCH FLOW 60 0.70 0.70
450 0.41 1.26 1.67 SUDDEN ENLARGEMENTS
460 0.43 1.32 1.75 0 4 TO 6 0.31 0.00
470 0.45 1.37 1.82 SUDDEN CONTRACTIONS
480 0.47 1.43 1.90 0 10 4 0.42 0.00
490 0.48 1.49 1.98 ENTRY/EXIT
500 0.50 1.55 2.06 1 ENTRANCE LOSS 0.5 0.50
510 0.52 1.62 2.14 0 EXIT LOSS 1 0.00
520 0.54 1.68 2.22
530 0.56 1.75 2.31 8 TOTAL (K) = 3.11
540 0.58 1.81 2.39
550 0.60 1.88 2.48
560 0.62 1.95 2.57
570 0.64 2.02 2.66
580 0.66 2.09 2.75
590 0.68 2.16 2.85 Roughness Coefficient Table
600 0.71 2.24 2.94
610 0.73 2.31 3.04 Type of Pipe Absolute Roughness
620 0.75 2.39 3.14 drawn tubing-glass, brass, plastic 0.000005
630 0.77 2.47 3.24 commercial steel or wrought iron 0.00015
640 0.79 2.55 3.34 galvanized iron 0.0005
650 0.82 2.63 3.44 cast iron, uncoated 0.00085
660 0.84 2.71 3.55 wood stave 0.0006-0.0003
670 0.86 2.79 3.66 concrete 0.001-0.01
680 0.89 2.88 3.76 riveted steel 0.003-0.03
690 0.91 2.96 3.87
700 0.94 3.05 3.98 Notes:
710 0.96 3.13 4.10 1.  Calculated pipe friction head loss with the Hazen Williams equation.
720 0.99 3.22 4.21
730 1.01 3.31 4.33



Laubach Losses Calculations

C900 Forcemain to Manhole - C=120

Emperical Units DESIGN FLOW= 520 (gpm)
Diameter = 6.09 inch KINEMATIC VISCOSITY= 1.06E-05 1.06E-05 @ 70F
C factor = 120 PVC ROUGHNESS COEFFICIENT= 0.000005 (SEE TABLE)
Length= 3119 feet REYNOLDS NUMBER= 274,371

FRICTION FACTOR(f)= 0.011675266
Pipe Friction 1 Fittings Total Minor QUANTITY VALVES L/D K K, TOTAL

GPM Head Loss (ft) Head Loss (ft) Head Loss (ft) 3 GATE VALVES, FULLY OPEN 8 0.09 0.28
320 30.42 0.80 31.22 0 CHECK VALVES, CONVENTIONAL 100 1.17 0.00
330 32.20 0.85 33.05 0 BUTTERFLY VALVES, FULLY OPEN 40 0.47 0.00
340 34.03 0.90 34.93 FITTINGS
350 35.91 0.95 36.86 0 STANDARD 90 30 0.35 0.00
360 37.83 1.01 38.84 10 STANDARD 45 16 0.19 1.87
370 39.80 1.06 40.86 0 LONG RADIUS 90 16 0.19 0.00
380 41.81 1.12 42.93 0 STREET 90 50 0.58 0.00
390 43.87 1.18 45.05 0 STREET 45 26 0.30 0.00
400 45.97 1.24 47.21 4 STANDARD 22.5 8 0.09 0.37
410 48.12 1.31 49.43 13 STANDARD 11.25 4 0.05 0.61
420 50.31 1.37 51.68 TEE
430 52.55 1.44 53.99 0 STRAIGHT THRU 20 0.23 0.00
440 54.83 1.51 56.34 0 BRANCH FLOW 60 0.70 0.00
450 57.16 1.58 58.74 SUDDEN ENLARGEMENTS
460 59.53 1.65 61.18 0 4 TO 6 0.31 0.00
470 61.95 1.72 63.67 SUDDEN CONTRACTIONS
480 64.41 1.79 66.20 0 10 4 0.42 0.00
490 66.92 1.87 68.78 ENTRY/EXIT
500 69.46 1.94 71.41 0 ENTRANCE LOSS 0.5 0.00
510 72.06 2.02 74.08 1 EXIT LOSS 1 1.00
520 74.69 2.10 76.79
530 77.37 2.19 79.56 31 TOTAL (K) = 4.13
540 80.09 2.27 82.36
550 82.86 2.35 85.21
560 85.67 2.44 88.11
570 88.52 2.53 91.05
580 91.41 2.62 94.03
590 94.35 2.71 97.06 Roughness Coefficient Table
600 97.33 2.80 100.13
610 100.35 2.89 103.25 Type of Pipe Absolute Roughness
620 103.42 2.99 106.41 drawn tubing-glass, brass, plastic 0.000005
630 106.52 3.09 109.61 commercial steel or wrought iron 0.00015
640 109.67 3.19 112.86 galvanized iron 0.0005
650 112.86 3.29 116.15 cast iron, uncoated 0.00085
660 116.10 3.39 119.49 wood stave 0.0006-0.0003
670 119.37 3.49 122.86 concrete 0.001-0.01
680 122.69 3.60 126.29 riveted steel 0.003-0.03
690 126.05 3.70 129.75
700 129.45 3.81 133.26 Notes:
710 132.89 3.92 136.81 1.  Calculated pipe friction head loss with the Hazen Williams equation.
720 136.37 4.03 140.41
730 139.90 4.15 144.04



Laubach Losses Calculations
Discharege Head = Dalner Tank

Total Dynamic Head Loss All Pipes Together

Discharge Elevation 637.42 feet Discharge Elevation 637.42 feet
Suction Elevation 641.10 feet Suction Elevation 637.10 feet
Elevation Head -3.68 feet Elevation Head 0.32 feet

4" DI Pipe 4" DI Pipe 4" DI Pipe 6" DI Pipe 6" DI Pipe 6" DI Pipe C900 Force Main C900 Force Main Force Main
Pipe Friction 1 Fittings Total Minor Pipe Friction 1 Fittings Total Minor Pipe Friction 1 Fittings Total Minor Total Head Loss (ft) Total Head Loss (ft) Velocity

GPM Head Loss (ft) Head Loss (ft) Head Loss (ft) Head Loss (ft) Head Loss (ft) Head Loss (ft) Head Loss (ft) Head Loss (ft) Head Loss (ft) Best Case Elevation Worst Case Elevation (ft/s)
320 3.70 1.53 5.23 0.22 0.64 0.86 30.42 0.80 31.22 33.62 37.62 3.53
330 3.91 1.62 5.54 0.23 0.68 0.91 32.20 0.85 33.05 35.82 39.82 3.64
340 4.14 1.72 5.86 0.25 0.72 0.97 34.03 0.90 34.93 38.08 42.08 3.75
350 4.36 1.83 6.19 0.26 0.76 1.02 35.91 0.95 36.86 40.39 44.39 3.86
360 4.60 1.93 6.53 0.27 0.81 1.08 37.83 1.01 38.84 42.77 46.77 3.97
370 4.84 2.04 6.88 0.29 0.85 1.14 39.80 1.06 40.86 45.20 49.20 4.08
380 5.08 2.15 7.24 0.30 0.90 1.20 41.81 1.12 42.93 47.69 51.69 4.19
390 5.33 2.27 7.60 0.32 0.95 1.26 43.87 1.18 45.05 50.23 54.23 4.30
400 5.59 2.39 7.97 0.33 0.99 1.33 45.97 1.24 47.21 52.84 56.84 4.41
410 5.85 2.51 8.36 0.35 1.05 1.39 48.12 1.31 49.43 55.50 59.50 4.52
420 6.12 2.63 8.75 0.36 1.10 1.46 50.31 1.37 51.68 58.21 62.21 4.63
430 6.39 2.76 9.15 0.38 1.15 1.53 52.55 1.44 53.99 60.99 64.99 4.74
440 6.67 2.89 9.55 0.40 1.20 1.60 54.83 1.51 56.34 63.81 67.81 4.85
450 6.95 3.02 9.97 0.41 1.26 1.67 57.16 1.58 58.74 66.70 70.70 4.96
460 7.24 3.16 10.39 0.43 1.32 1.75 59.53 1.65 61.18 69.64 73.64 5.07
470 7.53 3.30 10.83 0.45 1.37 1.82 61.95 1.72 63.67 72.64 76.64 5.18
480 7.83 3.44 11.27 0.47 1.43 1.90 64.41 1.79 66.20 75.69 79.69 5.29
490 8.13 3.58 11.72 0.48 1.49 1.98 66.92 1.87 68.78 78.80 82.80 5.40
500 8.44 3.73 12.17 0.50 1.55 2.06 69.46 1.94 71.41 81.96 85.96 5.51
510 8.76 3.88 12.64 0.52 1.62 2.14 72.06 2.02 74.08 85.18 89.18 5.62
520 9.08 4.03 13.11 0.54 1.68 2.22 74.69 2.10 76.79 88.45 92.45 5.73
530 9.40 4.19 13.59 0.56 1.75 2.31 77.37 2.19 79.56 91.78 95.78 5.84
540 9.74 4.35 14.09 0.58 1.81 2.39 80.09 2.27 82.36 95.16 99.16 5.95
550 10.07 4.51 14.58 0.60 1.88 2.48 82.86 2.35 85.21 98.60 102.60 6.06
560 10.41 4.68 15.09 0.62 1.95 2.57 85.67 2.44 88.11 102.09 106.09 6.17
570 10.76 4.85 15.61 0.64 2.02 2.66 88.52 2.53 91.05 105.63 109.63 6.28
580 11.11 5.02 16.13 0.66 2.09 2.75 91.41 2.62 94.03 109.23 113.23 6.39
590 11.47 5.19 16.66 0.68 2.16 2.85 94.35 2.71 97.06 112.89 116.89 6.50
600 11.83 5.37 17.20 0.71 2.24 2.94 97.33 2.80 100.13 116.59 120.59 6.61
610 12.20 5.55 17.75 0.73 2.31 3.04 100.35 2.89 103.25 120.36 124.36 6.72
620 12.57 5.73 18.30 0.75 2.39 3.14 103.42 2.99 106.41 124.17 128.17 6.83
630 12.95 5.92 18.87 0.77 2.47 3.24 106.52 3.09 109.61 128.04 132.04 6.94
640 13.33 6.11 19.44 0.79 2.55 3.34 109.67 3.19 112.86 131.96 135.96 7.05
650 13.72 6.30 20.02 0.82 2.63 3.44 112.86 3.29 116.15 135.94 139.94 7.16
660 14.11 6.50 20.61 0.84 2.71 3.55 116.10 3.39 119.49 139.96 143.96 7.27
670 14.51 6.70 21.21 0.86 2.79 3.66 119.37 3.49 122.86 144.05 148.05 7.38
680 14.91 6.90 21.81 0.89 2.88 3.76 122.69 3.60 126.29 148.18 152.18 7.49
690 15.32 7.10 22.42 0.91 2.96 3.87 126.05 3.70 129.75 152.37 156.37 7.60
700 15.73 7.31 23.04 0.94 3.05 3.98 129.45 3.81 133.26 156.61 160.61 7.71
710 16.15 7.52 23.67 0.96 3.13 4.10 132.89 3.92 136.81 160.90 164.90 7.82
720 16.58 7.73 24.31 0.99 3.22 4.21 136.37 4.03 140.41 165.25 169.25 7.93
730 17.01 7.95 24.95 1.01 3.31 4.33 139.90 4.15 144.04 169.64 173.64 8.04

Best Case Elevation Head (All Pumps On) Worst Case Elevation Head (Pumps Off)



Pump Selection 
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69.0  -  5/15/2023 (Build 33)

Program version Data version

11/13/2023 14:32 A11P11

User group(s)

Xylem: USA - INT

40 °C

Patented self cleaning semi-open channel impeller, ideal for pumping in

waste water applications. Modular based design with high

adaptation grade.

Head

278 168mm

61.5%
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NP 3171 SH 3~ 278

168 mm

Number of blades

2

Technical specification

P - Semi permanent, Wet

Configuration

4 inch

Impeller diameter

168 mm

Discharge diameter

4 inch

Motor number Installation type

N3171.830 25-31-2IE-W IE3

35hp

Inlet diameter

Maximum operating speed

3530 rpm

Material

Curves according to:

Pump information

Discharge diameter

150 mm

Impeller diameter

Impeller

Hard-Iron ™

Water, pure [100%],39.2 °F,62.42 lb/ft³,1.6891E-5 ft²/s

Curve: ISO 9906

Max. fluid temperature

Water, pure

 

Nominal (mean) data shown. Under- and over-performance from this data should 

be expected due to standard manufacturing tolerances.

Please consult your local Flygt representative for performance guarantees.
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Laubach LS Upgrades
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69.0  -  5/15/2023 (Build 33)

Program version Data version

11/13/2023 14:32 A11P11

User group(s)

Xylem: USA - INT

NP 3171 SH 3~ 278

Technical specification

Motor - General

Frequency Rated voltage

Rated powerRated speed

Rated current

460 V

35 hp3530 rpm

37 A

3~N3171.830 25-31-2IE-W IE3

35hp

Phases

Total moment of inertia

2.53 lb ft²

Power factor - 1/1 Load

0.95

0.94

0.90

92.7 %

93.6 %

93.8 %

ATEX approved

60 Hz

Number of poles

2

Stator variant

9

Insulation class

H

Type of Duty

Motor - Technical

Power factor - 3/4 Load

Power factor - 1/2 Load

Motor efficiency - 1/1 Load

Motor efficiency - 3/4 Load

Motor efficiency - 1/2 Load

Starting current, direct starting

Starting current, star-delta

291 A

96.9 A

S1

Starts per hour max.

30

FM

Version code

830

Motor number

Locked rotor code

H

0

Laubach LS Upgrades

11/27/2023

Last updateCreated on

11/27/2023

Barrie Hamm

Created byProject

Block



69.0  -  5/15/2023 (Build 33)

Program version Data version

11/13/2023 14:32 A11P11

User group(s)

Xylem: USA - INT

NP 3171 SH 3~ 278

Performance curve

Duty point

93.5 ft534 US g.p.m.

HeadFlow

Curves according to:

Head

Efficiency

Overall Efficiency

Power input P1

Shaft power P2

NPSHR-values

278 168mm

61.5%

 93.5 ft

 60.6 %

 57.5 %

 20.8 hp

 21.3 ft

 533.8 US g.p.m.

 22 hp

278 168mm

 93.5 ft

 60.6 %

 57.5 %

 20.8 hp

 21.3 ft

 533.8 US g.p.m.

 22 hp

278 168mm

 93.5 ft

 60.6 %

 57.5 %

 20.8 hp

 21.3 ft

 533.8 US g.p.m.

 22 hp

278 168mm (P2)

 93.5 ft

 60.6 %

 57.5 %

 20.8 hp

 21.3 ft

 533.8 US g.p.m.

 22 hp

278 168mm (P1)

 93.5 ft

 60.6 %

 57.5 %

 20.8 hp

 21.3 ft

 533.8 US g.p.m.

 22 hp

278 168mm

 93.5 ft

 60.6 %

 57.5 %

 20.8 hp

 21.3 ft

 533.8 US g.p.m.

 22 hp
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Water, pure [100%],39.2 °F,62.42 lb/ft³,1.6891E-5 ft²/s

Curve: ISO 9906

Water, pure

0

Laubach LS Upgrades

11/27/2023

Last updateCreated on

11/27/2023

Barrie Hamm

11/27/2023

Nominal (mean) data shown. Under- and over-performance from this data should be expected due to standard manufacturing tolerances.

Please consult your local Flygt representative for performance guarantees.



69.0  -  5/15/2023 (Build 33)

Program version Data version

11/13/2023 14:32 A11P11

User group(s)

Xylem: USA - INT

US g.p.m.

Pumps / Flow Head Shaft power Flow Head Shaft power Hydr.eff. Spec. Energy NPSHre

Systems

2 527 94.9 20.8 527 94.9 20.8 60.8 % 517 20.9

1 534 93.5 20.8 534 93.5 20.8 60.6 % 511 21.3

US g.p.m.

NP 3171 SH 3~ 278

Duty Analysis

Curves according to: Water, pure [100%] ; 39.2°F; 62.42lb/ft³; 1.6891E-5ft²/s

Head

62.7%

62.5%

278 168mm

61.5%

 93.5 ft

 533.8 US g.p.m.
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Operating characteristics
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Nominal (mean) data shown. Under- and over-performance from this data should be expected due to standard manufacturing tolerances.

Please consult your local Flygt representative for performance guarantees.
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Wet well Calculations Ultimate 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



(gpd) (gpm) (gpd) (gpm) (gpd) (gpm)
Peak Wet Weather Flow 674,928.50 468.70 66,000.00 45.83 740,929 514.53
Peak Dry Weather Flow 322,800.00 224.17 57,000.00 39.58 379,800 263.75
Average Dry Weather Flow 129,120.00 89.67 14,250.00 9.90 143,370 99.56

Minimum Dry Weather Flow 27,164.41 18.86 1,937.76 1.35 29,102 20.21
For 2 to 50 Hp motors:  minimum cycle time (tc)   = 6 minutes TCEQ 217.C.60.b.7

Pump Capacity (q)      = 533.8 gpm

Volume (V) between "Pump On" and "Pump Off" Elevation      =
V = (tc/4) * q      = 800.7 gal TCEQ 217.C.60.b.8

Volume/VF = 26.79 ft3/ VF

Diameter of Wet Well = 5.84 ft = 200.36 gal/VF

TCEQ min vol Elevation between "Pump On" and "Pump Off" needed = 4.00 ft USE 4 FT

Wet Well Volume     = 801.45 GAL
Proposed Grade 662.8
Pump Staging Sequence Space Between Stages
Inlet Invert 643.32
High Level Alarm 642.32 1
Pump ON Elevation 641.32 1
Pump Off 637.1 4.22 depth on‐off

Low Level 636.10 1
Finished Floor 632.00 4.10 30.80 ft Total Depth

Wet Well Detention Time:
Peak Wet Weather (td)

tf = Time to Fill the Wet Well 1.56 minutes

te = Time to Empty the Wet Well 41.60 minutes

td = Detention Time 43.16 minutes

Peak Dry Weather (td)

tf = Time to Fill the Wet Well 3.04 minutes V  =  volume of wet well between “pump on” 

te = Time to Empty the Wet Well 2.97 minutes and  “pump off” elevations in gallons

td = Detention Time 6.01 minutes q = pump capacity in gpm

i = corresponding flow into station

Average Dry Weather (td)

tf = Time to Fill the Wet Well 8.05 minutes

te = Time to Empty the Wet Well 1.85 minutes

td = Detention Time 9.90 minutes

Minimum Dry Weather Flow
tf = Time to Fill the Wet Well 39.66 minutes

te = Time to Empty the Wet Well 1.56 minutes

td = Detention Time 41.22 minutes

LAUBACH WETWELL CALCULATIONS FULL BUILD OUT

TotalResidential School
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Wet well Calculations Temporary 
(Kraft 1-2 + Laubach) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Average Daily Flow (ADF) = Flow Per LUE x LUE Average Daily Flow (ADF) = Flow Per Student x Student
LUE = 231 Students = 0 570%

Flow per LUE = 240.00 gpd Flow per Student 25.00 gpd
ADF = 55,440.00 gpd 38.50 gpm ADF = 0.00 gpd 0.00 gpm

Peak Dry Weather Flow = ADF x PF Peak Dry Weather Flow = ADF x PF
Peak Factor = 2.5 Peak Factor = 4.0

Peak Dry Weather Flow = 138,600.00 gpd 96.25 gpm Peak Dry Weather Flow = 0.00 gpd 0.00 gpm

Peak Wet Weather Flow = (ADF + I&I * AC) Peak Wet Weather Flow = (ADF + I&I * AC)
I&I = 650 GPD/Ac I&I = 300 GPD/Ac

Acres = 46.4 Acres = 0.0 30

Peak Wet Weather Flow = 168,760 gpd 117.19 gpm Peak Wet Weather Flow = 0 gpd 0.00 gpm

Minimum Daily Flow = (0.2 x (0.0144 x ADF)0.198) x ADF Minimum Daily Flow = (0.2 x (0.0144 x ADF)0.198) x ADF
Minimum Dry Weather Flow = 9,866           gpd 6.85 gpm Minimum Dry Weather Flow = ‐            gpd 0.00 gpm

Average Daily Flow (ADF) = Flow Per LUE x LUE
LUE = 268

Flow per LUE = 250.00 gpd Condition Kraft Laubach School Total
ADF = 67,000.00 gpd 46.53 gpm Minimum Daily Flow 6.85 8.60 0.00 15.45

Average Daily Flow (ADF) 38.50 46.53 0.00 85.03
Peak Dry Weather Flow = ADF x PF Peak Dry Weather Flow 96.25 186.11 0.00 282.36

Peak Factor = 4.0 Peak Wet Weather Flow 117.19 202.15 0.00 319.35

Peak Dry Weather Flow = 268,000.00 gpd 186.11 gpm

Peak Wet Weather Flow = (ADF + I&I * AC)
I&I = 300 GPD/Ac

Acres = 77.0
Peak Wet Weather Flow = 291,100 gpd 202.15 gpm

Minimum Daily Flow = (0.2 x (0.0144 x ADF)0.198) x ADF
Minimum Dry Weather Flow = 12,378         gpd 8.60 gpm

Ultimate Development Summary

LAUBACH LIFT STATION SUBDIVISION-TEMPORARY CONDITIONS (KRAFT 1-2 + LAUBACH)
WASTEWATER FLOW CALCULATIONS

Kraft NBISD Flows - Based on 66,000 GPD

Laubach



Force Main Calculations 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



= 533.8 GPM

= 1.19 CFS

= 6.09 in

= 0.20 ft2

= 5.88 ft/s

i = average dry weather flow (gpm) = 99.56

tf = V/I = time to fill wet well (min) = 8.05

te = V/(q‐i) = time to empty wet well (min) = 1.85

tc = pump cycle time (min)  = 9.90

vfm * = flow velocity in the force main (feet per second) = 5.88

**Force Main Length (ft) 3119

Tflush = 17.7

+ operating pressure

where:

p = water hammer pressure (psi)

a = pressure wave velocity (fps)

w = specific weight of water (62.4 lb/ft3)

g = acceleration of gravity (32.2 ft/s2)

k = bulk modulus of water (300,000 psi)

d = inside diameter of pipe (in)

E = Young’s modulus of pipe (psi)

t = pipe wall thickness (in)

v = flow velocity in pipe (fps)

L = length of force main (ft)

For Class C900 (235 psi)

E= 400000 psi

t= 0.383 in

d= 6.09 in

a=  1313.265 fps

operating pressure(93.5' Head) = 40.47619 psi

p= 144.2884 psi

Water Hammer

Largest Pump Capacity

Inner Diameter

Pipe Area

Velocity

Force Main Velocity

Force Main Flush Time



Attachment F   
GBRA Adjusted Design Criteria & 
NBISD Site Flow 

  



GBRA Design Criteria 
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Josh Kelsey

From: Amy Uniacke <auniacke@gbra.org>
Sent: Tuesday, December 7, 2021 5:04 PM
To: Bill Ball; Chris Crim; Max Zekos
Cc: Alvin Schuerg; Travis Basham; Stephen Hanz; Darrell Nichols
Subject: RE: Kraft Tract
Attachments: 2021-07-21_Kraft LUE through Laubach Calcs - 430 LUEs Acceptable.pdf

Bill, 
 
Per our call this afternoon, in keeping with the standard set forth by the TCEQ for collection system design (217.53), 
gravity pipe capacity shall be determined using Manning’s formula with a minimum n value of 0.013. Please see GBRA 
comments to your Kraft calculations attached. As shown, using Manning’s with n = 0.013, Kraft can be allowed 430 LUEs 
through the Laubach sewer system, contingent upon an approved GBRA plan for upgrading the Laubach lift station 
capacity. 
 
During the call HMT proposed using Manning’s coefficient of n = 0.011. GBRA’s position is that the minimum TCEQ n 
value allowed for sewer design is 0.013, as TCEQ has increased the “new” PVC n value of .011 to .013 to account for an 
aged pipe. Please reference 217.53(l)(2)(A)(i) and (ii): 
              (i) The minimum acceptable “n” value for design of minimum pipe slope is 0.013. 
              (ii) The “n” value must take into consideration the slime, grit, and grease layers that will affect hydraulics or 
hinder flow as a pipe ages. 
 
Though TCEQ references minimum pipe slope, it reasons that the actual pipe slope dictates full pipe capacity and the 
same n value that TCEQ requires for minimum pipe slopes shall be used to determine system capacity. Because HMT 
disagrees with that reasoning, HMT may request a variance from the TCEQ in accordance with 217.4 to utilize n = .011 
for system capacity design at pipe full flow. GBRA will take into consideration any TCEQ approved variance. 
 
Regarding your question of what formula to use for collection system design, GBRA will update our design guidelines to 
clarify that the Hazen‐Williams formula shall be used for calculating friction loss in pressurized systems, and that 
Manning’s formula with a minimum n value of 0.013 shall be used for calculating gravity sewer capacity. 
 
Thanks, 
Amy 
 
 

 

Amy Uniacke  
Treatment Design Director 
O (830) 379-5822 ext. 505 
C (830) 557-7168 

GUADALUPE-BLANCO RIVER AUTHORITY
933 E. Court St. 
Seguin, TX 78155    

From: Bill Ball <billb@hmtnb.com>  
Sent: Tuesday, November 16, 2021 3:08 PM 
To: Chris Crim <chrisc@hmtnb.com>; Amy Uniacke <auniacke@gbra.org>; Max Zekos <maxz@hmtnb.com> 
Cc: Alvin Schuerg <aschuerg@gbra.org>; Travis Basham <tbasham@gbra.org>; Stephen Hanz <stephenh@hmtnb.com>; 
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Darrell Nichols <dnichols@gbra.org> 
Subject: RE: Kraft Tract 
 

Amy, 
I think we left off where we were going to meet to discuss this further.  Please let me know 
when you are available. 
Thanks, 
 
William B. Ball, P.E. 
Senior Project Manager 

TEL: (830) 625‐8555  

Email: billb@hmtnb.com  Website:www.hmtnb.com 

 
 
HMT offices are open and continue to operate at maximum capacity.  We are following the guidance of the CDC and 
have implemented infection prevention measures and routine cleaning/sanitation of the workspaces, meeting rooms, 
and offices. We sincerely appreciate your patience and understanding as we continue to work through the impact of 
COVID‐19 as a community. 

 

From: Chris Crim  
Sent: Thursday, September 2, 2021 5:00 PM 
To: Amy Uniacke <auniacke@gbra.org> 
Cc: Alvin Schuerg <aschuerg@gbra.org>; Travis Basham <tbasham@gbra.org>; Stephen Hanz <stephenh@hmtnb.com>; 
Bill Ball <billb@hmtnb.com>; Darrell Nichols <dnichols@gbra.org> 
Subject: RE: Kraft Tract 
 
Amy, 
 
Thanks for the follow up and with working on us with the design criteria!  Attached are the revised sewer calculations 
using the numbers below in an excel format.  Based on this, it appears that the 8” sewer line through Laubach should 
have enough capacity for Kraft. Additionally, the existing 6” force main should also have enough capacity for the 
additional demand without exceeding 6 ft/s. It does appear that the lift station would need some upgrades for the extra 
demand. If you have them, would you be able to send us the lift station design report? This will help us in identifying any 
possible improvements. Let us know if you have any questions or comments on these calculations. 
 

Thank you! 
  
Chris Crim, P.E. 
Senior Project Manager 
  
Office: (210) 562‐3844  
Cell: (210) 413‐1433 
Website: www.hmtnb.com 
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From: Amy Uniacke <auniacke@gbra.org>  
Sent: Wednesday, September 1, 2021 10:14 AM 
To: Chris Crim <chrisc@hmtnb.com> 
Cc: Alvin Schuerg <aschuerg@gbra.org>; Travis Basham <tbasham@gbra.org>; Stephen Hanz <stephenh@hmtnb.com>; 
Bill Ball <billb@hmtnb.com>; Darrell Nichols <dnichols@gbra.org> 
Subject: RE: Kraft Tract 
 
Chris, 
 
For the Kraft tract only, GBRA can accept a design criteria of 240 gpd/LUE with 2.5 peaking factor plus 650 gpd/acre I&I. 
To determine available capacity in proposed or existing systems to serve Kraft, a design criteria of 250 gpd/LUE x 4 
peaking factor must be used for any other tracts whether upstream or downstream of Kraft. 
 
Please revise and resubmit the calculations for your proposal for GBRA review. Submit all calculations in an excel format 
with formulas embedded.  
 
Thanks, 
Amy 
 
 

 

Amy Uniacke  
Engineer 
O (830) 379-5822 ext. 505 
C (830) 557-7168 

GUADALUPE-BLANCO RIVER AUTHORITY
933 E. Court St. 
Seguin, TX 78155    

From: Chris Crim <chrisc@hmtnb.com>  
Sent: Thursday, August 26, 2021 4:32 PM 
To: Darrell Nichols <dnichols@gbra.org> 
Cc: Alvin Schuerg <aschuerg@gbra.org>; Amy Uniacke <auniacke@gbra.org>; Travis Basham <tbasham@gbra.org>; 
Stephen Hanz <stephenh@hmtnb.com>; Bill Ball <billb@hmtnb.com> 
Subject: RE: Kraft Tract 
 
Darrell, 
 
Thanks for the update!  
 

Thank you! 
  
Chris Crim, P.E. 
Senior Project Manager 
  
Office: (210) 562‐3844  
Cell: (210) 413‐1433 
Website: www.hmtnb.com 
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From: Darrell Nichols <dnichols@gbra.org>  
Sent: Thursday, August 26, 2021 4:26 PM 
To: Chris Crim <chrisc@hmtnb.com> 
Cc: Alvin Schuerg <aschuerg@gbra.org>; Amy Uniacke <auniacke@gbra.org>; Travis Basham <tbasham@gbra.org>; 
Stephen Hanz <stephenh@hmtnb.com>; Bill Ball <billb@hmtnb.com> 
Subject: RE: Kraft Tract 
 
Good Afternoon, Chris.  I should be getting an update from GBRA’s engineering staff by early next week.  I will follow up 
with you after that update. 
 
 
 
 

 

Darrell Nichols  
Senior Deputy General Manager 
O (830) 379-5822 ext. 314 

GUADALUPE-BLANCO RIVER AUTHORITY
933 E. Court St. 
Seguin, TX 78155 

   

From: Chris Crim <chrisc@hmtnb.com>  
Sent: Wednesday, August 25, 2021 11:58 AM 
To: Darrell Nichols <dnichols@gbra.org> 
Cc: Alvin Schuerg <aschuerg@gbra.org>; Amy Uniacke <auniacke@gbra.org>; Travis Basham <tbasham@gbra.org>; 
Stephen Hanz <stephenh@hmtnb.com>; Bill Ball <billb@hmtnb.com> 
Subject: RE: Kraft Tract 
 
Darrell, 
 
Hope you’re week has been going great so far. We just wanted to follow up with you to see if you had a chance to look 
into the sewer service for the Kraft Tract. Feel free to let us know if you need any additional information or have any 
questions. 
 

Thank you! 
  
Chris Crim, P.E. 
Senior Project Manager 
  
Office: (210) 562‐3844  
Cell: (210) 413‐1433 
Website: www.hmtnb.com 

 
 
 

From: Chris Crim  
Sent: Wednesday, August 18, 2021 3:37 PM 
To: Darrell Nichols <dnichols@gbra.org> 
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Cc: Alvin Schuerg <aschuerg@gbra.org>; Amy Uniacke <auniacke@gbra.org>; Travis Basham <tbasham@gbra.org>; 
Stephen Hanz <stephenh@hmtnb.com>; Bill Ball <billb@hmtnb.com> 
Subject: RE: Kraft Tract 
 
Darrell, 
 
Thanks again for your time last Friday to meet on the Kraft Tract regarding sewer service. As discussed, below are some 
of the preliminary calculations we are seeing regarding the downstream capacity through the Laubach’s recently 
constructed 8” sewer lines, lift station, and force main. Sorry for the lengthy calculations, but just wanted to make sure 
there isn’t any improper assumptions. 
 
Capacity of Gravity Sewer Main 

 Critical Line is Pipe A5 in Laubach Unit 4A which is an 8” line at a 0.4%.  
o Capacity of Line with a Hazen‐Williams Coefficient of 120 per item 4 of the GBRA design guidelines and 

7.75” I.D. is roughly 374 GPM (see attached). 

 Proposed Average Flow to Pipe A5  
o Kraft Tract = 530 LUEs x 300 GPD (per item 3 of the GBRA design guidelines)/1,440 =  110.4 GPM 
o Laubach 4A and 4B = 121 LUEs x 300 GPD (per item 3 of the GBRA design guidelines)/1,440 =  25.2 GPM
o Total = 135.6 GPM 

 Inflow and Infiltration  
o Kraft Tract = 97‐acres x 300 GPD/Acre (per item 3 of the GBRA design guidelines)/1,440 =  20.2 GPM 
o Laubach 4A and 4B = 46‐acres x 300 GPD/Acre (per item 3 of the GBRA design guidelines)/1,440 =  9.6 

GPM 
o Total = 29.8 GPM 

 Maximum Peaking Factor  
o 374 GPM – 29.8 PGM / 135.6 GPM = 2.54 Peaking Factor 
o We would like to request a design peaking factor of 2.5 which is in line with SAWS USR 11.3.1(4) and 

SARA USR 4.12. 
 
Capacity of Lift Station 

 Maximum Pump Flow (per Sheet 61 of Moeller Plans for Laubach 4A) = 320 GPM 

 Proposed Average Flow to Lift Station  
o Kraft Tract = 530 LUEs x 300 GPD (per item 3 of the GBRA design guidelines)/1,440 =  110.4 GPM 
o Laubach 4A, 4B, 5 and 6 = 268 LUEs x 300 GPD (per item 3 of the GBRA design guidelines)/1,440 =  55.8 

GPM 
o Total = 166.2 GPM 

 Inflow and Infiltration  
o Kraft Tract = 97‐acres x 300 GPD/Acre (per item 3 of the GBRA design guidelines)/1,440 =  20.2 GPM 
o Laubach 4A, 4B, 5, and 6 = 77‐acres x 300 GPD/Acre (per item 3 of the GBRA design guidelines)/1,440 

=  16.0 GPM 
o Total = 36.2 GPM 

 Maximum Peaking Factor  
o 320 GPM – 36.2 PGM / 166.2 GPM = 1.7 Peaking Factor 
o Pump Size Upgrade with 2.5 Peaking Factor = 166.2 GPM x 2.5 + 36.2 GPM = 452 GPM 
o We would like to request a design peaking factor of 2.5 which is in line with SAWS USR 11.3.1(4) and 

SARA USR 4.12 and upgrade the pumps at the Laubach Lift Station. 
o Sizing of the exact pump flow, confirmation of wet well size, and pump switch elevations might also 

need to be adjusted based on final design flow. 
 
Capacity of 6” Force Main 

 Maximum Velocity in Force Main without surge pressure analysis = 6 ft/s 

 Maximum Capacity in 6” Force Main (assumed I.D. of 6” C900 DR 18 Green Pipe = 6.134”) = 552 GPM 
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 Velocity of Force Main Based on Above Pump Size of 452 GPM =  4.9 ft/s 
 
Based on this, we think the existing GBRA sewer infrastructure can work with the additional 530 lots for the Kraft Tract 
assuming we have can design to a peaking factor of 2.5 which appears to be in line with other major utilizes such at 
SAWS and SARA. We will need to run our final calculations to confirm all this, but hopes this helps start the 
conversation. Please let us know if you have any questions or need any additional information. 
 

Thank you! 
  
Chris Crim, P.E. 
Senior Project Manager 
  
Office: (210) 562‐3844  
Cell: (210) 413‐1433 
Website: www.hmtnb.com 

 
 
 
‐‐‐‐‐Original Appointment‐‐‐‐‐ 
From: Darrell Nichols [mailto:dnichols@gbra.org]  
Sent: Thursday, August 5, 2021 5:27 PM 
To: Darrell Nichols; Alvin Schuerg; Amy Uniacke; Travis Basham; Chris Crim; Thor Thornhill; Stephen Hanz; 'Fred Heimer 
(fred.heimer@sv‐re.com)'; 'Kyle Setliff (kylesetliff@stictx.com)' 
Subject: Kraft Tract 
When: Friday, August 13, 2021 10:30 AM‐11:30 AM (UTC‐06:00) Central Time (US & Canada). 
Where: GBRA Offices ‐ Seguin 
 
 
 



Checked by GBRA
Kraft Peak Wet Demand Acceptable to GBRA
Average Daily Demand = 240 gpd 240 gpd
Peaking Factor = 2.5 2.5
Inflow and Infiltration = 650 gpd/acre 650 gpd/acre
Proposed LUEs = 530 LUEs 430 LUEs
Acreage = 97 Acres 97 Acres

Peak Wet Demand = 264.6 gpm 223.0 gpm

Laubach 4A&4B Peak Wet Demand

Average Daily Demand = 250 gpd 250 gpd
Peaking Factor = 4 4
Inflow and Infiltration = 300 gpd/acre 300 gpd/acre
Proposed LUEs = 121 LUEs 121 LUEs
Acreage = 46 Acres 46 Acres

Peak Wet Demand = 93.6 gpm 93.6 gpm

Laubach 4C Peak Wet Demand

Average Daily Demand = 250 gpd 250 gpd
Peaking Factor = 4 4
Inflow and Infiltration = 300 gpd/acre 300 gpd/acre
Proposed LUEs = 147 LUEs 147 LUEs
Acreage = 31 Acres 31 Acres

Peak Wet Demand = 108.5 gpm 108.5 gpm

Capacity of Pipe A5 in Laubach 4A
Hazen-Williams Formula Use Mannings with pipe flowing full per TCEQ 217.53
Inside Diameter = 7.75 inches 7.754 in
Slope = 0.4 % 0.4 %
Roughness Coefficient = 120 0.013 n factor

Full Flow Capacity = 374.36 gpm 317 gpm
Demand to Pipe A5 = 358.2 gpm 317 gpm (Kraft and Laubach 4A and 4B. 
Is Demand <= Capacity YES YES 4C does not drain to this pipe.)

Capacity of Lift Station
Pump Capacity = 320 gpm 320 gpm
Demand to Lift Station 466.8 gpm 425.1 gpm (Kraft and Laubach 4A, 4B, 4C)
Is Demand Less Than Capacity NO NO Plan for Lift Station upgrade 

to be submitted to GBRA. LS
Capacity of Force Main plan to account for future 
Pipe Diameter = 6.134 inches NBISD committed capacity
Peak Wet Flow = 466.8 gpm
Velocity = 5.07 ft/s
Is Force Main Less Than 6 ft/s YES



NBISD Flow 
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Josh Kelsey

From: Bill Ball
Sent: Monday, May 22, 2023 5:26 PM
To: Drew Burnett; Josh Kelsey; Stephen Hanz
Cc: Richard Mott; Derrick Stavinoha
Subject: FW: Laubach Subdivision LS

All, 
I spoke with Nathan and he said the original 112,000 gpd flow was based off the majority of 
the site flowing to the Laubach lift station.  They acknowledge this is not the plan, so they 
reduced the flow to account for the potential development of the area fronting Klein.  They 
based the 66,000 gpd on an existing elementary school site.  Nathan said they want to reserve 
capacity in the 15” line for future upstream development. 
 
I would say let’s proceed with the 66,000 gpd peak flow unless anyone has any objections. 
 
Thanks, 
  
William B. Ball, P.E. 
Senior Project Manager 

TEL: (830) 625‐8555  
Email: billb@hmtnb.com  Website:www.hmtnb.com 

 
 

From: Nathan Virdell, P.E. <nvirdell@gbra.org>  
Sent: Monday, May 22, 2023 1:47 PM 
To: Bill Ball <billb@hmtnb.com> 
Cc: Richard Kortz <richardk@hmtnb.com>; Travis Basham <tbasham@gbra.org>; Alvin Schuerg <aschuerg@gbra.org>; 
Amy Uniacke <auniacke@gbra.org> 
Subject: RE: Laubach Subdivision LS 
 
Bill, 
 
Thanks for speaking with me on the phone this afternoon regarding this subject.  As discussed, we have further 
evaluated the necessary peak flow demand needing to be reserved in Laubach Lift Station for NBISD and determined it 
to be 66,000 GPD. 
 
Let me know if you have any questions or need additional information. 
 
Respectfully, 
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Nathan Virdell, P.E.  
Project Engineer 
o (830) 560-3961 
c (512) 720-1505 

 
2225 E. Common Street 
New Braunfels TX 78130 
                                                                

 

From: Amy Uniacke  
Sent: Thursday, March 10, 2022 2:06 PM 
To: Bill Ball <billb@hmtnb.com> 
Cc: Richard Kortz <richardk@hmtnb.com>; Travis Basham <tbasham@gbra.org>; Nathan Virdell, P.E. 
<nvirdell@gbra.org>; Alvin Schuerg <aschuerg@gbra.org> 
Subject: RE: Laubach Subdivision LS 
 
Bill, 
 
Please see attached the requested Laubach lift station EDR. I assume you have the as‐built LS plans? 
 
You will need to save 112,000 GPD peak flow demand coming from the NBISD tract to the Laubach Lift Station. 
 
Thanks, 
Amy 
 

From: Bill Ball <billb@hmtnb.com>  
Sent: Thursday, February 24, 2022 5:11 PM 
To: Amy Uniacke <auniacke@gbra.org> 
Cc: Richard Kortz <richardk@hmtnb.com>; Travis Basham <tbasham@gbra.org> 
Subject: RE: Laubach Subdivision LS 
 
Amy, 
I would like to see the wet well and pump calculations at a minimum.  But the design report would be great in case I’m 
missing something. 
Thanks, 
 
William B. Ball, P.E. 
Senior Project Manager 

TEL: (830) 625‐8555  
Email: billb@hmtnb.com  Website:www.hmtnb.com 

 
  
 

From: Amy Uniacke [mailto:auniacke@gbra.org]  
Sent: Thursday, February 24, 2022 12:58 PM 
To: Bill Ball <billb@hmtnb.com> 
Cc: Richard Kortz <richardk@hmtnb.com>; Travis Basham <tbasham@gbra.org> 
Subject: RE: Laubach Subdivision LS 
 
Hey Bill, 
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What specific information are you looking to find in the design report? 
 
Also, our team is finalizing the capacity that needs to be reserved for the NBISD tract out of the LS. Should be getting 
that to you next week. 
 
Thanks, 
Amy 
 

 

 

Amy Uniacke  
Treatment Design Director 
O (830) 379-5822 ext. 505 
C (830) 557-7168 

GUADALUPE-BLANCO RIVER AUTHORITY
933 E. Court St. 
Seguin, TX 78155    

From: Bill Ball <billb@hmtnb.com>  
Sent: Thursday, February 24, 2022 8:10 AM 
To: Amy Uniacke <auniacke@gbra.org> 
Cc: Richard Kortz <richardk@hmtnb.com>; Travis Basham <tbasham@gbra.org> 
Subject: RE: Laubach Subdivision LS 
 

Amy, 
Have you had a chance to find this yet? 
Thanks, 
 
William B. Ball, P.E. 
Senior Project Manager 

TEL: (830) 625‐8555  

Email: billb@hmtnb.com  Website:www.hmtnb.com 

 
 
HMT offices are open and continue to operate at maximum capacity.  We are following the guidance of the CDC and 
have implemented infection prevention measures and routine cleaning/sanitation of the workspaces, meeting rooms, 
and offices. We sincerely appreciate your patience and understanding as we continue to work through the impact of 
COVID‐19 as a community. 

 

From: Bill Ball  
Sent: Wednesday, February 2, 2022 4:53 PM 
To: Amy Uniacke <auniacke@gbra.org> 
Cc: Richard Kortz <richardk@hmtnb.com>; Travis Basham (tbasham@gbra.org) <tbasham@gbra.org> 
Subject: Laubach Subdivision LS 
 

Amy, 
We are looking through our files to start the lift station evaluation.  One thing we do not have 
is the lift station design report.  Can you please provide us with a copy?  Once we dive into 
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that a little bit, I think it might be a good idea to have a predesign meeting, preferably at the 
lift station site, to make sure we don’t head down a road GBRA does not want us to.  Your 
thoughts? 
Thanks, 
 
William B. Ball, P.E. 
Senior Project Manager 

TEL: (830) 625‐8555  

Email: billb@hmtnb.com  Website:www.hmtnb.com 

 
 
HMT offices are open and continue to operate at maximum capacity.  We are following the guidance of the CDC and 
have implemented infection prevention measures and routine cleaning/sanitation of the workspaces, meeting rooms, 
and offices. We sincerely appreciate your patience and understanding as we continue to work through the impact of 
COVID‐19 as a community. 
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PROJECT DESCRIPTION  
Laubach Subdivision – Units 4A, 4B, 5, and 6 is a 77 acre development on the northwest 

side of Kleid Rd approximately 1 mile north of FM 1044 and 2 miles south of FM 725 (See 
Location Map). The proposed site consists of 267 residential lots, with the addition of 8 LUE 
from the service to the NBISD tract. The site is currently undeveloped. A small portion of the 
property lies within the 100-year flood plain, according to FEMA Map Numbers 48187C0115F 
and 48187C0095F dated November 2, 2007 (Reference Attachment C).  

City of New Braunfels requires 10yr storm event flows to be contained within the street 
curb and gutter, and the 100 year flows to be contained within the street right of way and all Lift 
Station improvements will be outside of the street right of way. This satisfies the TCEQ 
conditions stating the finished slab of the lift station be above the 100-year floodplain, and the 
access road must be above the 25-floodplain. 

DESIGN ASSUMPTIONS  
Design Flow 

The current proposed development is Unit 4A and 4B of four planned units. The lift 
station will pump the wastewater generated by this subdivision to the Legends Pond lift station. 
In meetings with GBRA staff, we have been directed to design and construct the lift station and 
force main to get the flow to the Legends Pond lift station, and any improvements needed to the 
Legends Pond Lift Station would be handled (design and construction) by GBRA through the use 
of impact fees.   
 

Lift Station Design  

The proposed lift station and force main were designed to perform with peak wet weather flow 
conditions of 353,100 gpd (245 gpm). The lift station was designed to have a firm pumping 
capacity (pumping capacity with the largest pump out of service) of 320 gpm.  

The proposed lift station consists of two 12-horsepower submersible pumps (see Attachment G). 
The power supply required to operate the lift station is 480/V three phase electric service. The 
lift station package system contains an automatic transfer switch and propane powered generator 
that powers a backup pump in the event of a loss of electrical power.  

Force Main Design 

The proposed force main is proposed to be ductile iron within the lift station and PVC outside 
the lift station. In order to keep the velocity within the TCEQ requirements, the proposed force 
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main diameter is 6”. Under the ultimate design flow conditions, with one pump operating, the 
velocity is 3.53 fps.  
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ATTACHMENT A  LOCATION MAP  
  



Legend

Cadastre

±
1 inch = 500 feet

Sources: Esri, HERE,
DeLorme, USGS, Intermap,
INCREMENT P, NRCan, Esri
Japan, METI, Esri China

LAUBACH SOUTH SUBDIVISION
LOCATION MAP

PROJECT SITE

PROJECT SITE
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ATTACHMENT B  OVERLL SEWER SHED MAP 
  



±
1 inch = 600 feet

Sources: Esri, HERE,
DeLorme, USGS, Intermap,
INCREMENT P, NRCan, Esri
Japan, METI, Esri China

LAUBACH LIFT STATION
SEWERSHED EXHIBIT

PROJECT SITE

LEGENDS POND 
SEWERSHED 

520 AC

LEGENDS POND 
SEWERSHED 

77 AC
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ATTACHMENT C  FEMA FIRM MAP 
  



PROJECT SITE
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(SEE MAP INDEX FOR FIRM PANEL LAYOUT) 

CONTAINS: 

COMMUNITY 
GUADALUPE COUNTY 480266 
NEW BRAUNFELS, CITY OF 485493 

0115 
0115 

Notice to User: The Map Number shown below should be 
used when placing map orders; the Community Number shown 
above should be used on insurance applications for the subject 
community 

MAP NUMBER 
48187C0115F 

EFFECTIVE DATE 
NOVEMBER 2, 2007 

Federal Emergency Management Agency 
----• This is an official copy of a portion of the above referenced flood map. It 

was extracted using F-MIT On-Line. This map does not reflect changes 
or amendments which may have been made subsequent to the date on the 
title block. For the latest product information about National Flood Insurance 
Program flood maps check the FEMA Flood Map Store atwww.msc.fema.gov 
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ATTACHMENT D  DESIGN FLOW CALCULATIONS 
     

  



Lift Station 
Design Calculations

Project: Laubach Subdivision
Project No: BEAC008
Date: 02/26/19

Design Flow Calculations

Service Area 77 acre
Total LUE's Served 275 connections 267 + 8 for NBISD

300 gpd per LUE
300 gpd per acre

Population  = 825 people (assume 3.0 people per LUE)

Average Dry Flow(ADF) = ADF1 LUE * Total LUE Served
ADFDESIGN  = 82,500 gpd

57 gpm ( 1 gpm = 1440 gpd)

4.00
TCEQ requires min of 4 for minor lines

ADFDESIGN * Peak Factor
PDFDESIGN   = 330,000 gpd

229 gpm

Inflow & Infiltration Rate(I&I)  = 300 gpd/ac * Service Area (ac)
I&IDESIGN   = 23,100 gpd

16 gpm

PDFDESIGN + I&IDESIGN

PWFDESIGN   = 353,100 gpd Design Flow
245 gpm

(0.2 * (0.0144 * ADFDESIGN)0.198)  *  ADFDESIGN

MDFDESIGN   = 67,034 gpd
47 gpm

320 gpm

Minimum Daily Flow (MDF)  =

Pump Flow (QPUMP)  =

Input Variables

Inflow & Infiltration Rate (I&I) 

Peak Wet Flow (PWF)  =

Average Dry Flow (ADF1 LUE)

Peaking Factor  =

Peak Dry Flow(PDF) =

Page 1
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ATTACHMENT E  LIFT STATION DESIGN CALCULATIONS 

  Wet Well Design 

  Detention Time and Pump Cycles 

  Water Hammer 

Pipe Design Life Calculations 
 

    

 

 
  



Lift Station 
Design Calculations

Wet Well Design Calculations

ADFDESIGN   = 57.3 gpm
PWFDESIGN   = 245.2 gpm (From Design Flow Calcs)

QPUMP  = 320 gpm
2

10 min Motor HP
2 to 50

51 to 75
76 to 250

251 to 1500

(TC/4) * QPUMP Assumes one pump operation
VWORKING  = 800 gal

Wet Well Hydraulics

QNETOUT(PWF)   =
QNETOUT(PWF)   = 74.8 gpm

QNETOUT(ADF)   =
QNETOUT(ADF)   = 262.7 gpm

Wet Well Diameter (DWETWELL)  = 5.84  ft (6ft dia) 200.36 gal per foot 

1.5 300.5 1.1 4.0 5.2 1.2 6.4 5.2
2 400.7 1.5 5.4 7.0 1.6 8.5 7.0

2.5 500.9 1.9 6.7 8.7 2.0 10.6 8.7
3 601.1 2.3 8.0 10.5 2.5 12.8 10.5

3.5 701.3 2.7 9.4 12.2 2.9 14.9 12.2
4 801.5 3.1 10.7 14.0 3.3 17.0 14.0
5 1001.8 3.8 13.4 17.5 4.1 21.3 17.5
6 1202.2 4.6 16.1 21.0 4.9 25.6 21.0
7 1402.5 5.3 18.8 24.5 5.7 29.8 24.5

Min. Cycle Time (min)
10
15
30
45

Minimum Working Volume (V)  =

Minimum Cycle Time (Tc)  = 
Number of Pumps  =

PWF 
(minutes)

Time to Pump Down Time to Fill Wet Well

Peak Wet Flow

Avg Dry Flow

Net Outflow Scenarios

QPUMP - ADFDESIGN

QPUMP - PWFDESIGN

Cycle Time
ADF                        

(minutes)
PWF 

(minutes)
Pump off - Pump 

On (depth ft)
Working 

Volume (gal) ADF    (minutes)
PWF 

(minutes)
ADF 

(minutes)
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Lift Station 
Design Calculations

Wet Well Detention Time and Pump Cycle Times

VWORKING  = 801.5 gal
Working Volume Depth  = 4 ft

DWETWELL  = 5.84 ft
MDFDESIGN   = 46.55 gpm
ADFDESIGN   = 57.29 gpm
PWFDESIGN   = 245.21 gpm

QPUMP  = 320 gpm

Average Detention Time

Tfill 14.0 min Tfill = Vworking / ADFDESIGN

Tempty 3.1 min Tempty = Vworking / (QPUMP - ADFDESIGN)
Tdetention 17.0 min Tdetention = Tfill + Tempty

Daily Cyles 85 cycles/day

Minimum Detention Time

Tfill 3.3 min Tfill = Vworking / PWFDESIGN

Tempty 10.7 min Tempty = Vworking / (QPUMP - PWFDESIGN)
Tdetention 14.0 min Tdetention = Tfill + Tempty

Maximum Detention Time

Tfill 17.2 min Tfill = Vworking / MDFDESIGN

Tempty 2.9 min Tempty = Vworking / (QPUMP - MDFDESIGN)
Tdetention 20.1 min Tdetention = Tfill + Tempty

Minimum Time Between Pump Starts (results when inflow = 50% QPUMP)

Tfill 5.0 min Tfill = Vworking / 0.5*QPUMP

Tempty 5.0 min Tempty = Vworking / (QPUMP - 0.5*QPUMP)
Tdetention 10.0 min Tdetention = Tfill + Tempty Minimum Cycle Time OK
Daily Cycles 144 cycles/day

Odor Control Not Req'd
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Lift Station 
Design Calculations

Total Dynamic Head Calculations

Total Dynamic Head = Hstatic + Hfriction + Hminor

Static Head, Hstatic

Top of Motor 635 ft above mean sea level
Discharge Elevation 678 ft above mean sea level

43
Friction Head, Hfriction

Hfriction  = 10.44 * L * Qpump
1.85

L = Length of pipe (ft)

C1.85 * d4.8655
Qpump = Pump Flow Rate (gpm)

C = Hazen Williams Coeffient

d = Pipe diamer (in)

Discharge Piping
L 35 ft actual length

Qpump 320 gpm
d 3.99 in GBRA minimum is 4"

C 100 GBRA requires flanged ductile iron

Hfriction  = 1.77 ft

Force Main Piping
L 3198 ft actual length

Qpump 320 gpm
d 6.09 in GBRA minimum is 4"

C 120 PVC C900 DR18

Hfriction  = 19.64 ft

Minor Losses, Hminor

Hminor  = K * V2
K = Minor Loss Coefficient

2 * g V = Velocity in Pipe

g = Gravitational Acceleration (32.2 ft/s2)

V = Qpump = 0.71 cfs

A suction pipe 0.20 ft2

V = 3.53 fps
Dischare Piping and Force Main Piping

Fittings Qty. K Value Total
45⁰ Bends 34 0.2 6.8
90⁰ Bends 1 0.3 0.3
Check Valve 1 2.5 2.5
Plug Valve 1 1.3 1.3
Air Release Valve 2 0.2 0.4
Tee, Thru 1 0.1 0.1
Entrance 1 0.5 0.5
Exit 1 1 1
Total 12.9

Hminor  = 2.50 ft

Total Dynamic Head = Hstatic + Hfriction + Hminor 66.91 ft
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Lift Station 
Design Calculations

Emergency Storage Provisions

DWETWELL  = 6 ft
MDFDESIGN   = 46.55 gpm
ADFDESIGN   = 57.29 gpm
PWFDESIGN   = 245.21 gpm

QPUMP  = 320.00 gpm

Max Allowable ElevEmergency = 0.00 ft
Pump On Elev = 0.00 ft
DepthEmergency = 0.00 ft

VF of MH's = 0.00 ft Vertical feet of manholes below Max Allowable Elev

V Emerg MH = 0.00 gal Emergency Volume in Manholes

LF of Pipe 8in = 0.00 ft Vertical feet of manholes below Max Allowable Elev

V 8in Pipe = 0.00 gal Emergency Volume in pipe

VEmergency = 0.00 gal Total Emergency Volume

Emergency Storage DurationADF = 0 min 0.0 hr
Emergency Storage DurationPWF = 0 min 0.0 hr

Emergency Provisions prodived by backup generator

Force Main Flushing

Tforce main flush =

VForce Main = L * Aforce main L = 3198 ft

Aforce main = 0.20 ft2

VForce Main = 4838.85 gal

Tforce main flush = 25.72 min Odor Control Not Req'd

VForce Main * TC (ADF)

VWet Well Working
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Lift Station 
Design Calculations

Water Hammer Calculations
Ductile Iron Pipe
pWater Hammer = a * V + pOperating

2.31 * g

a = pressure wave velocity (fps)

γwater = 62.4 lb/ft3
specific weight of water (lbs/ft3)

g = 32.2 ft/s2 gravitational acceleration (ft/s2)

k = 300,000 psi bulk modulus of water (psi)

d = 6.09 in pipe diameter (in)

E = 24,000,000 psi Young's modulus of pipe (psi)

t = 0.405 in pipe wall thickness (in)

V = 3.53 ft/s Velocity of flow in pipe (fps)

a = 4331.88 fps

pOperating = 40.7 psi

pWater Hammer = 246.35 psi
For Ductile Iron Pipe, rate working stress + 100 psi surge pressure = 450 psi OK

PVC Pipe
pWater Hammer = a * V + pOperating

2.31 * g

a = pressure wave velocity (fps)

g = 32.2 ft/s2 gravitational acceleration (ft/s2)

k = 300,000 psi bulk modulus of water (psi)

d = 6.09 in pipe diameter (in)

E = 400,000 psi Young's modulus of pipe (psi)

t = 0.405 in pipe wall thickness (in)

V = 3.53 ft/s Velocity of flow in pipe (fps)

a = 1329.92 fps

pOperating = 40.7 psi

pWater Hammer = 103.83 psi
For C-900 DR 18 PVC Pipe, rate working stress + 35 psi surge pressure = 235 psi OK

4660

[1 +(k*d/E*t)] 0.5

12

[ (γwater/g)*(1/k  + d/Et)] 0.5
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Lift Station 
Design Calculations

Buoyancy Calculations
Wet Well 

Top Slab Outer Dwet well = 7.29 ft
ATop Slab = 41.76 ft2

thicknessTop Slab = 0.5 ft
Vtop slab = 20.88 ft3

Bottom Slab Outer Dwet well = 9.29 ft
ABottom Slab = 67.81 ft2

thickness = 1 ft
Vbottom slab = 67.81 ft3

Access Hatch Width 3 ft
Length 3 ft

thicknessTop Slab = 0.5 ft
Vaccess hatch = 4.50 ft3

Inner Diameter (ft) Wall Thickness (in) Outer Diameter (ft) Wet Well Weight Per VF (lbs)
5 6 6.00 1295.91
6 7.75 7.29 2022.60
7 8.75 8.46 2655.83
8 9.75 9.63 3374.14
9 10 10.67 3861.54

10 11.75 11.96 5066.02
11 12 13.00 5654.87
12 13 14.17 6679.16

Per ASTM C-478 for Precast Reinforced Concrete Manholes

Wet Well Outer Dwet well = 7.29 ft
AWet Well (rim) = 41.76 ft2

Inner Dwet well = 6 ft
AWet Well (rim) = 28.27 ft2

Depthwet well = 30.8 ft      (into soil)
Vwet well= 415.31 ft3

Wlift station Lift Station Weight (lbs)

Vtop slab = 20.88 ft3

Vbottom slab = 67.81 ft3

Vaccess hatch = -4.50 ft3

Vwet well= 415.31 ft3

Vsoil above lug= 802.31 ft3

Vtotal = 1301.81 ft3

Wlift station = 195,270.78 lbs    Unit Weight of Conc. and soil 150 lb/ft3

Buoyancy Force, Fbuoyancy Fbuoyancy (lbs) = Vdisplaced (ft3)* Wwater (lb/ft3)

Vtop slab = 20.88 ft3

Vbottom slab = 67.81 ft3

Vwet well = 1286.16 ft3

Vdisplaced = 1,374.84 ft3

Fbuoyancy  = 85,790.28 lbs OK
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Lift Station 
Design Calculations

Pipe Design Life Calculations

Number of Pumps in Operation 1
Number of Cycles per day 96

Operating Pressure (Poperating) 22.8 psi
Maximum Velocity 3.53 ft/s

Max pressure during start-up/shut-down operation 109 psi
Min pressure during start-up/shut-down operation 0 psi

Selected Dimension Ratio (DR) 18
DR - Related Pressure Surge (Psurge) 14.7 psi

DR - Related Short Term Pressure Rating (STR) 215 psi

Pmax = Poperating + (Vmax * Psurge)

Pmax = 74.71 psi OK

σavg = (Pmax - Pmin)(DR-1)/4

σavg = 463.25 psi

Approximate Cycles to Failure = 20,000,000 UniBell Figure 5.7

System Cycles in 50 yrs = 1,748,827 OK
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ATTACHMENT F  PERFORMANCE CURVES 
  



Patented self  cleaning semi-open channel impeller, ideal f or pumping in
waste water applications. Possible to be upgraded with Guide-pin®
f or ev en better clogging resistance. Modular based design with high
adaptat ion grade.
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Rated current

460 V
60 Hz
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2
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Suction Flange Diameter

Weight Pump Stand
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Scale Dat e

Revis ionDr awing num ber

Suc t ion

inlet

Pum p

inlet

Pum p

out let

Dischar ge

out letFP ,NP 3127 SH
DN 80

DN 80 1:20 170914

7319700 2

Z Z

Z-Z

Impeller diameter 146 mm
Number of  blades 2

N3127.930 21-11-2AS-W IE3 12hp
Stator v ariant 60

Phases

Starting current 120 A

Technical specification

Note: Picture might not correspond to the current configuration.

Power f actor

Pump Ef f iciency

1/1 Load
3/4 Load
1/2 Load

1/1 Load
3/4 Load
1/2 Load

0.91
0.90
0.86

91.4 %
91.2 %
89.3 %

80 mm
Curve ISO

P - Semi permanent, WetInstallation:

Configuration

Impeller material Hard-Iron ™

General

Discharge Flange Diameter 3 1/8 inch

IE3 Rating is based on Y  connection

Water, pure

Laubach LS - GBRA 2/27/2019

Last updateCreated on

11/19/2018Barrie Hamm

Created byProject IDProject



Head

Pump Efficiency

Overall Eff iciency

Pow er input P1

Shaft pow er P2

NPSH-values

249 146mm

59%
 68.1 ft

 59 %

 53.8 %

 9.35 hp

 10.2 hp

 21.6 ft

 320 US g.p.m.
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 68.1 ft

 59 %

 53.8 %

 9.35 hp

 10.2 hp

 21.6 ft

 320 US g.p.m.
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Motor #

60 Hz

Phases 3~

460 V
Number of poles 2

Rated power 12 hp

Starting current
Rated current 14 A

Rated speed 3600 rpm

N3127.930 21-11-2AS-W IE3 12hp
Stator variant

Number of blades 2

Power factor

NP 3127 SH 3~ Adaptive 249

Suction Flange Diameter

Performance curve

Pump

Impeller diameter 53/4"

Motor

Rated voltage

120 A

Pump Efficiency

1/1 Load
3/4 Load
1/2 Load

1/1 Load
3/4 Load
1/2 Load

Frequency
60 0.91

91.4 %

0.90
0.86

91.2 %
89.3 %

80 mm

Curve ISO

Flow Head  
300 US g.p.m.65 f t No

Duty point  Guarantee 

Discharge Flange Diameter 3 1/8 inch

IE3 Rating is based on Y connection

Water, pure

Laubach LS - GBRA 2/27/2019

Last updateCreated on
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Head

61.7%
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Duty Analysis

Curve ISO

Indiv idual pump Total 

1 320 US g.p.m. 68.1 ft 9.35 hp 320 US g.p.m. 68.1 ft 9.35 hp 59 %25 398 kWh/US MG 21.6 ft

Pumps 
running Specific 
/System Flow Head Shaft power Flow Head Shaft power Pump eff. energy NPSHre

Water, pure

Curve issue 6

Laubach LS - GBRA 2/27/2019

Last updateCreated on

11/19/2018Barrie Hamm

Created byProject IDProject

Potential Larger 
Impeller Trim

BEP 328 gpm @ 65'

Preferred Operating Range 
75% to 115%



Head
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Duty Analysis

Curve ISO

Indiv idual pump Total 

1 367 US g.p.m. 75.9 ft 11.5 hp 367 US g.p.m. 75.9 ft 11.5 hp 61.5 %25 426 kWh/US MG 26.5 ft

Pumps 
running Specific  
/System Flow Head Shaft power Flow Head Shaft power Pump eff. energy NPSHre
 

Water, pure

Curve issue 6
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ATTACHMENT G  PUMP MANUFACTURER INFORMATION 
      





Mix Flush Valve  
will be provided for both 
pumps - Updated Cad 
File from Flygt can be 
found on the next sheet
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Autosump Midrange
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ATTACHMENT H  GRAVITY LINE RATING TABLE 
 



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.013

Channel Slope 0.34000 %

Diameter 8.00 in

Discharge 245.00 gal/min

Results

Normal Depth 5.29 in

Flow Area 0.24 ft²

Wetted Perimeter 1.27 ft

Hydraulic Radius 2.32 in

Top Width 0.63 ft

Critical Depth 0.35 ft

Percent Full 66.1 %

Critical Slope 0.00714 ft/ft

Velocity 2.23 ft/s

Velocity Head 0.08 ft

Specific Energy 0.52 ft

Froude Number 0.63

Maximum Discharge 0.76 ft³/s

Discharge Full 0.70 ft³/s

Slope Full 0.00204 ft/ft

Flow Type SubCritical

GVF Input Data

Downstream Depth 0.00 in

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 in

Profile Description

Profile Headloss 0.00 ft

Average End Depth Over Rise 0.00 %

Normal Depth Over Rise 66.12 %

Downstream Velocity Infinity ft/s

Worksheet for 8" Sewer Main

4/11/2019 12:44:24 PM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page

At the minimum slope of 0.34%, the 
flow within the pipe is 245 gpm 
under the PWF condition. The 
velocity is 2.23 fps and exceeds the 
minimum velocity required. 



GVF Output Data

Upstream Velocity Infinity ft/s

Normal Depth 5.29 in

Critical Depth 0.35 ft

Channel Slope 0.34000 %

Critical Slope 0.00714 ft/ft

Worksheet for 8" Sewer Main

4/11/2019 12:44:24 PM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page



Project Description

Friction Method Manning Formula

Solve For Discharge

Input Data

Roughness Coefficient 0.013

Channel Slope 3.50000 %

Normal Depth 8.00 in

Diameter 8.00 in

Channel Slope (%) Discharge (ft³/s) Velocity (ft/s) Flow Area (ft²) Wetted Perimeter (ft) Top Width (ft)

0.34000 0.70 2.02 0.35 2.09 0.00

0.39000 0.75 2.16 0.35 2.09 0.00

0.44000 0.80 2.30 0.35 2.09 0.00

0.49000 0.85 2.42 0.35 2.09 0.00

0.54000 0.89 2.54 0.35 2.09 0.00

0.59000 0.93 2.66 0.35 2.09 0.00

0.64000 0.97 2.77 0.35 2.09 0.00

0.69000 1.00 2.88 0.35 2.09 0.00

0.74000 1.04 2.98 0.35 2.09 0.00

0.79000 1.07 3.08 0.35 2.09 0.00

0.84000 1.11 3.17 0.35 2.09 0.00

0.89000 1.14 3.27 0.35 2.09 0.00

0.94000 1.17 3.36 0.35 2.09 0.00

0.99000 1.20 3.44 0.35 2.09 0.00

1.04000 1.23 3.53 0.35 2.09 0.00

1.09000 1.26 3.61 0.35 2.09 0.00

1.14000 1.29 3.70 0.35 2.09 0.00

1.19000 1.32 3.78 0.35 2.09 0.00

1.24000 1.35 3.85 0.35 2.09 0.00

1.29000 1.37 3.93 0.35 2.09 0.00

1.34000 1.40 4.01 0.35 2.09 0.00

1.39000 1.42 4.08 0.35 2.09 0.00

1.44000 1.45 4.15 0.35 2.09 0.00

1.49000 1.47 4.23 0.35 2.09 0.00

1.54000 1.50 4.30 0.35 2.09 0.00

Rating Table for 8" Sewer Main

4/5/2019 9:06:35 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 3of1Page



Rating Table for 8" Sewer Main
Input Data

Channel Slope (%) Discharge (ft³/s) Velocity (ft/s) Flow Area (ft²) Wetted Perimeter (ft) Top Width (ft)
1.59000 1.52 4.36 0.35 2.09 0.00

1.64000 1.55 4.43 0.35 2.09 0.00

1.69000 1.57 4.50 0.35 2.09 0.00

1.74000 1.59 4.57 0.35 2.09 0.00

1.79000 1.62 4.63 0.35 2.09 0.00

1.84000 1.64 4.70 0.35 2.09 0.00

1.89000 1.66 4.76 0.35 2.09 0.00

1.94000 1.68 4.82 0.35 2.09 0.00

1.99000 1.70 4.88 0.35 2.09 0.00

2.04000 1.73 4.94 0.35 2.09 0.00

2.09000 1.75 5.00 0.35 2.09 0.00

2.14000 1.77 5.06 0.35 2.09 0.00

2.19000 1.79 5.12 0.35 2.09 0.00

2.24000 1.81 5.18 0.35 2.09 0.00

2.29000 1.83 5.24 0.35 2.09 0.00

2.34000 1.85 5.30 0.35 2.09 0.00

2.39000 1.87 5.35 0.35 2.09 0.00

2.44000 1.89 5.41 0.35 2.09 0.00

2.49000 1.91 5.46 0.35 2.09 0.00

2.54000 1.93 5.52 0.35 2.09 0.00

2.59000 1.94 5.57 0.35 2.09 0.00

2.64000 1.96 5.62 0.35 2.09 0.00

2.69000 1.98 5.68 0.35 2.09 0.00

2.74000 2.00 5.73 0.35 2.09 0.00

2.79000 2.02 5.78 0.35 2.09 0.00

2.84000 2.04 5.83 0.35 2.09 0.00

2.89000 2.05 5.88 0.35 2.09 0.00

2.94000 2.07 5.94 0.35 2.09 0.00

2.99000 2.09 5.99 0.35 2.09 0.00

3.04000 2.11 6.04 0.35 2.09 0.00

3.09000 2.12 6.09 0.35 2.09 0.00

3.14000 2.14 6.13 0.35 2.09 0.00

3.19000 2.16 6.18 0.35 2.09 0.00

3.24000 2.18 6.23 0.35 2.09 0.00

3.29000 2.19 6.28 0.35 2.09 0.00

3.34000 2.21 6.33 0.35 2.09 0.00

3.39000 2.22 6.37 0.35 2.09 0.00

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]



Rating Table for 8" Sewer Main
Input Data

Channel Slope (%) Discharge (ft³/s) Velocity (ft/s) Flow Area (ft²) Wetted Perimeter (ft) Top Width (ft)
3.44000 2.24 6.42 0.35 2.09 0.00

3.49000 2.26 6.47 0.35 2.09 0.00

4/5/2019 9:06:35 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]
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