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Appendix D Calculations 

• Site Wide Surface Water Drainage MicroDrainage Calculations. 
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

©1982-2018 Innovyze

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales

Return Period (years) 100 PIMP (%) 100

M5-60 (mm) 19.000 Add Flow / Climate Change (%) 0

Ratio R 0.350 Minimum Backdrop Height (m) 0.200

Maximum Rainfall (mm/hr) 50 Maximum Backdrop Height (m) 1.500

Maximum Time of Concentration (mins) 30 Min Design Depth for Optimisation (m) 1.200

Foul Sewage (l/s/ha) 0.000 Min Vel for Auto Design only (m/s) 1.00

Volumetric Runoff Coeff. 0.750 Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Time Area Diagram for Storm

Time

(mins)

Area

(ha)

Time

(mins)

Area

(ha)

Time

(mins)

Area

(ha)

0-4 0.574 4-8 1.930 8-12 0.555

Total Area Contributing (ha) = 3.060

Total Pipe Volume (m³) = 92.967
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Manhole Schedules for Storm
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MH

Name

MH

CL (m)

MH

Depth

(m)

MH

Connection

MH

Diam.,L*W

(mm)

PN

Pipe Out

Invert

Level (m)

Diameter

(mm)

PN

Pipes In

Invert

Level (m)

Diameter

(mm)

Backdrop

(mm)

S18 2.700 1.470 Open Manhole 1500 S7.000 1.230 600

S19 2.535 1.405 Open Manhole 1500 S7.001 1.130 450 S7.000 1.130 600

S20 2.840 1.760 Open Manhole 1350 S7.002 1.080 450 S7.001 1.080 450

S21 2.400 1.150 Open Manhole 1500 S8.000 1.250 600

S22 2.250 1.100 Open Manhole 1500 S8.001 1.150 350 S8.000 1.150 600

S23 2.250 1.200 Open Manhole 1200 S8.002 1.050 350 S8.001 1.050 350

S21 2.440 1.610 Open Manhole 1350 S7.003 0.830 450 S7.002 0.830 450

S8.002 0.830 350

S22 2.925 2.265 Open Manhole 1350 S7.004 0.660 450 S7.003 0.660 450

S23 2.240 1.730 Open Manhole 1350 S7.005 0.510 450 S7.004 0.510 450

S10 2.660 0.840 Open Manhole 1200 S9.000 1.820 350

S11 2.660 1.200 Open Manhole 1200 S9.001 1.460 350 S9.000 1.460 350

S12 2.660 1.725 Open Manhole 1200 S9.002 0.935 350 S9.001 0.935 350

S13 2.660 1.660 Open Manhole 1200 S10.000 1.000 350

S13 2.900 2.105 Open Manhole 1350 S9.003 0.795 400 S9.002 0.795 350

S10.000 0.795 350

S14 2.900 2.170 Open Manhole 1350 S9.004 0.730 350 S9.003 0.730 400

S15 1.950 1.425 Open Manhole 1200 S9.005 0.525 350 S9.004 0.575 350 50

S17 2.400 0.950 Open Manhole 1200 S11.000 1.450 300

S18 2.400 1.550 Open Manhole 1200 S11.001 0.850 300 S11.000 0.850 300

S19 3.330 2.730 Open Manhole 1200 S11.002 0.600 300 S11.001 0.675 300 75

S20 2.780 2.255 Open Manhole 1350 S11.003 0.525 400 S11.002 0.525 300

S19 3.300 0.550 Open Manhole 1200 S12.000 2.750 225

S20 3.300 2.325 Open Manhole 1200 S12.001 0.975 225 S12.000 2.000 225 1025

S24 2.500 1.625 Open Manhole 1200 S12.002 0.875 225 S12.001 0.875 225

S21 2.500 1.980 Open Manhole 1350 S11.004 0.520 400 S11.003 0.520 400

S12.002 0.695 225

S17 1.950 1.575 Open Manhole 1350 S9.006 0.375 225 S9.005 0.375 350

S11.004 0.375 400

S9 1.950 1.600 Open Manhole 1350 S7.006 0.350 450 S7.005 0.350 450

S9.006 0.350 225

S10 2.000 1.700 Open Manhole 1350 S7.007 0.300 450 S7.006 0.300 450

S 1.600 1.350 Open Manhole 0 OUTFALL S7.007 0.250 450
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PIPELINE SCHEDULES for Storm

Upstream Manhole

©1982-2018 Innovyze

PN Hyd

Sect

Diam

(mm)

MH

Name

C.Level

(m)

I.Level

(m)

D.Depth

(m)

MH

Connection

MH DIAM., L*W

(mm)

S7.000 o 600 S18 2.700 1.230 0.870 Open Manhole 1500

S7.001 o 450 S19 2.535 1.130 0.955 Open Manhole 1500

S7.002 o 450 S20 2.840 1.080 1.310 Open Manhole 1350

S8.000 o 600 S21 2.400 1.250 0.550 Open Manhole 1500

S8.001 o 350 S22 2.250 1.150 0.750 Open Manhole 1500

S8.002 o 350 S23 2.250 1.050 0.850 Open Manhole 1200

S7.003 o 450 S21 2.440 0.830 1.160 Open Manhole 1350

S7.004 o 450 S22 2.925 0.660 1.815 Open Manhole 1350

S7.005 o 450 S23 2.240 0.510 1.280 Open Manhole 1350

S9.000 o 350 S10 2.660 1.820 0.490 Open Manhole 1200

S9.001 o 350 S11 2.660 1.460 0.850 Open Manhole 1200

S9.002 o 350 S12 2.660 0.935 1.375 Open Manhole 1200

S10.000 o 350 S13 2.660 1.000 1.310 Open Manhole 1200

S9.003 o 400 S13 2.900 0.795 1.705 Open Manhole 1350

S9.004 o 350 S14 2.900 0.730 1.820 Open Manhole 1350

S9.005 o 350 S15 1.950 0.525 1.075 Open Manhole 1200

Downstream Manhole

PN Length

(m)

Slope

(1:X)

MH

Name

C.Level

(m)

I.Level

(m)

D.Depth

(m)

MH

Connection

MH DIAM., L*W

(mm)

S7.000 20.043 200.4 S19 2.535 1.130 0.805 Open Manhole 1500

S7.001 8.843 176.9 S20 2.840 1.080 1.310 Open Manhole 1350

S7.002 65.823 263.3 S21 2.440 0.830 1.160 Open Manhole 1350

S8.000 7.553 75.5 S22 2.250 1.150 0.500 Open Manhole 1500

S8.001 10.045 100.5 S23 2.250 1.050 0.850 Open Manhole 1200

S8.002 9.498 43.2 S21 2.440 0.830 1.260 Open Manhole 1350

S7.003 41.247 242.6 S22 2.925 0.660 1.815 Open Manhole 1350

S7.004 73.070 487.1 S23 2.240 0.510 1.280 Open Manhole 1350

S7.005 78.835 492.7 S9 1.950 0.350 1.150 Open Manhole 1350

S9.000 43.259 120.2 S11 2.660 1.460 0.850 Open Manhole 1200

S9.001 62.530 119.1 S12 2.660 0.935 1.375 Open Manhole 1200

S9.002 12.393 88.5 S13 2.900 0.795 1.755 Open Manhole 1350

S10.000 4.013 19.6 S13 2.900 0.795 1.755 Open Manhole 1350

S9.003 12.904 198.5 S14 2.900 0.730 1.770 Open Manhole 1350

S9.004 31.560 203.6 S15 1.950 0.575 1.025 Open Manhole 1200

S9.005 45.909 306.1 S17 1.950 0.375 1.225 Open Manhole 1350
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PIPELINE SCHEDULES for Storm

Upstream Manhole

©1982-2018 Innovyze

PN Hyd

Sect

Diam

(mm)

MH

Name

C.Level

(m)

I.Level

(m)

D.Depth

(m)

MH

Connection

MH DIAM., L*W

(mm)

S11.000 o 300 S17 2.400 1.450 0.650 Open Manhole 1200

S11.001 o 300 S18 2.400 0.850 1.250 Open Manhole 1200

S11.002 o 300 S19 3.330 0.600 2.430 Open Manhole 1200

S11.003 o 400 S20 2.780 0.525 1.855 Open Manhole 1350

S12.000 o 225 S19 3.300 2.750 0.325 Open Manhole 1200

S12.001 o 225 S20 3.300 0.975 2.100 Open Manhole 1200

S12.002 o 225 S24 2.500 0.875 1.400 Open Manhole 1200

S11.004 o 400 S21 2.500 0.520 1.580 Open Manhole 1350

S9.006 o 225 S17 1.950 0.375 1.350 Open Manhole 1350

S7.006 o 450 S9 1.950 0.350 1.150 Open Manhole 1350

S7.007 o 450 S10 2.000 0.300 1.250 Open Manhole 1350

Downstream Manhole

PN Length

(m)

Slope

(1:X)

MH

Name

C.Level

(m)

I.Level

(m)

D.Depth

(m)

MH

Connection

MH DIAM., L*W

(mm)

S11.000 60.744 101.2 S18 2.400 0.850 1.250 Open Manhole 1200

S11.001 12.701 72.6 S19 3.330 0.675 2.355 Open Manhole 1200

S11.002 11.217 149.6 S20 2.780 0.525 1.955 Open Manhole 1350

S11.003 39.348 7869.6 S21 2.500 0.520 1.580 Open Manhole 1350

S12.000 71.633 95.5 S20 3.300 2.000 1.075 Open Manhole 1200

S12.001 4.209 42.1 S24 2.500 0.875 1.400 Open Manhole 1200

S12.002 7.139 39.7 S21 2.500 0.695 1.580 Open Manhole 1350

S11.004 14.057 96.9 S17 1.950 0.375 1.175 Open Manhole 1350

S9.006 5.079 203.2 S9 1.950 0.350 1.375 Open Manhole 1350

S7.006 15.307 306.1 S10 2.000 0.300 1.250 Open Manhole 1350

S7.007 7.715 154.3 S 1.600 0.250 0.900 Open Manhole 0
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Area Summary for Storm
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Pipe

Number

PIMP

Type

PIMP

Name

PIMP

(%)

Gross

Area (ha)

Imp.

Area (ha)

Pipe Total

(ha)

7.000  -  - 100 1.240 1.240 1.240

7.001  -  - 100 0.000 0.000 0.000

7.002  -  - 100 0.000 0.000 0.000

8.000  -  - 100 0.490 0.490 0.490

8.001  -  - 100 0.000 0.000 0.000

8.002  -  - 100 0.000 0.000 0.000

7.003  -  - 100 0.000 0.000 0.000

7.004  -  - 100 0.000 0.000 0.000

7.005  -  - 100 0.000 0.000 0.000

9.000  -  - 100 0.040 0.040 0.040

9.001  -  - 100 0.200 0.200 0.200

9.002  -  - 100 0.104 0.104 0.104

10.000  -  - 100 0.000 0.000 0.000

9.003  -  - 100 0.151 0.151 0.151

9.004  -  - 100 0.217 0.217 0.217

9.005  -  - 100 0.100 0.100 0.100

11.000  -  - 100 0.110 0.110 0.110

11.001 User  - 100 0.056 0.056 0.056

User  - 100 0.080 0.080 0.135

11.002  -  - 100 0.087 0.087 0.087

11.003  -  - 100 0.000 0.000 0.000

12.000 User  - 100 0.080 0.080 0.080

12.001  -  - 100 0.027 0.027 0.027

12.002 User  - 100 0.079 0.079 0.079

11.004  -  - 100 0.000 0.000 0.000

9.006  -  - 100 0.000 0.000 0.000

7.006  -  - 100 0.000 0.000 0.000

7.007  -  - 100 0.000 0.000 0.000

Total Total Total

3.060 3.060 3.060
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Network Classifications for Storm

©1982-2018 Innovyze

PN USMH

Name

Pipe

 Dia

(mm)

Min Cover

Depth

(m)

Max Cover

Depth

(m)

Pipe Type MH

 Dia

(mm)

MH

Width

(mm)

MH Ring

Depth

(m)

MH Type

S7.000 S18 600 0.805 0.870 Unclassified 1500 0 0.870 Unclassified

S7.001 S19 450 0.955 1.310 Unclassified 1500 0 0.955 Unclassified

S7.002 S20 450 1.160 1.310 Unclassified 1350 0 1.310 Unclassified

S8.000 S21 600 0.500 0.550 Unclassified 1500 0 0.550 Unclassified

S8.001 S22 350 0.750 0.850 Unclassified 1500 0 0.750 Unclassified

S8.002 S23 350 0.850 1.260 Unclassified 1200 0 0.850 Unclassified

S7.003 S21 450 1.160 1.815 Unclassified 1350 0 1.160 Unclassified

S7.004 S22 450 1.280 1.815 Unclassified 1350 0 1.815 Unclassified

S7.005 S23 450 1.150 1.280 Unclassified 1350 0 1.280 Unclassified

S9.000 S10 350 0.490 0.850 Unclassified 1200 0 0.490 Unclassified

S9.001 S11 350 0.850 1.375 Unclassified 1200 0 0.850 Unclassified

S9.002 S12 350 1.375 1.755 Unclassified 1200 0 1.375 Unclassified

S10.000 S13 350 1.310 1.755 Unclassified 1200 0 1.310 Unclassified

S9.003 S13 400 1.705 1.770 Unclassified 1350 0 1.705 Unclassified

S9.004 S14 350 1.025 1.820 Unclassified 1350 0 1.820 Unclassified

S9.005 S15 350 1.075 1.225 Unclassified 1200 0 1.075 Unclassified

S11.000 S17 300 0.650 1.250 Unclassified 1200 0 0.650 Unclassified

S11.001 S18 300 1.250 2.355 Unclassified 1200 0 1.250 Unclassified

S11.002 S19 300 1.955 2.430 Unclassified 1200 0 2.430 Unclassified

S11.003 S20 400 1.580 1.855 Unclassified 1350 0 1.855 Unclassified

S12.000 S19 225 0.325 1.075 Unclassified 1200 0 0.325 Unclassified

S12.001 S20 225 1.400 2.100 Unclassified 1200 0 2.100 Unclassified

S12.002 S24 225 1.400 1.580 Unclassified 1200 0 1.400 Unclassified

S11.004 S21 400 1.175 1.580 Unclassified 1350 0 1.580 Unclassified

S9.006 S17 225 1.350 1.375 Unclassified 1350 0 1.350 Unclassified

S7.006 S9 450 1.150 1.250 Unclassified 1350 0 1.150 Unclassified

S7.007 S10 450 0.900 1.250 Unclassified 1350 0 1.250 Unclassified

Simulation Criteria for Storm

Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 0.000

Areal Reduction Factor 1.000 MADD Factor * 10m³/ha Storage 2.000

Hot Start (mins) 0 Inlet Coeffiecient 0.800

Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000

Manhole Headloss Coeff (Global) 0.500 Run Time (mins) 60

Foul Sewage per hectare (l/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number of Storage Structures 4

Number of Online Controls 3 Number of Time/Area Diagrams 0

Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Profile Type Summer

Return Period (years) 100 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840

M5-60 (mm) 19.000 Storm Duration (mins) 30

Ratio R 0.350

ARUN DISTRICT COUNCIL BE/135/18/PL



Hydrock Consultants Ltd Page 7

. SALTBOX

. BOGNOR REGIS

.

Date 11/10/2019 Designed by D. Gallimore

File Network 1.MDX Checked by M. Griffin

Innovyze Network 2018.1.1

Online Controls for Storm
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Hydro-Brake® Optimum Manhole: S19, DS/PN: S7.001, Volume (m³): 7.7

Unit Reference MD-SHE-0082-3000-1020-3000

Design Head (m) 1.020

Design Flow (l/s) 3.0

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 82

Invert Level (m) 1.130

Minimum Outlet Pipe Diameter (mm) 100

Suggested Manhole Diameter (mm) 1200

Control Points Head (m) Flow (l/s)

Design Point (Calculated) 1.020 3.0

Flush-Flo™ 0.305 3.0

Kick-Flo® 0.636 2.4

Mean Flow over Head Range - 2.6

The hydrological calculations have been based on the Head/Discharge relationship for the

Hydro-Brake® Optimum as specified.  Should another type of control device other than a

Hydro-Brake Optimum® be utilised then these storage routing calculations will be

invalidated

Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s)

0.100 2.4 1.200 3.2 3.000 4.9 7.000 7.4

0.200 2.9 1.400 3.5 3.500 5.3 7.500 7.6

0.300 3.0 1.600 3.7 4.000 5.7 8.000 7.9

0.400 3.0 1.800 3.9 4.500 6.0 8.500 8.1

0.500 2.8 2.000 4.1 5.000 6.3 9.000 8.3

0.600 2.6 2.200 4.3 5.500 6.6 9.500 8.5

0.800 2.7 2.400 4.5 6.000 6.8

1.000 3.0 2.600 4.6 6.500 7.1

Hydro-Brake® Optimum Manhole: S22, DS/PN: S8.001, Volume (m³): 3.7

Unit Reference MD-SHE-0070-2000-0820-2000

Design Head (m) 0.820

Design Flow (l/s) 2.0

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 70

Invert Level (m) 1.150

Minimum Outlet Pipe Diameter (mm) 100

Suggested Manhole Diameter (mm) 1200
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Hydro-Brake® Optimum Manhole: S22, DS/PN: S8.001, Volume (m³): 3.7

©1982-2018 Innovyze

Control Points Head (m) Flow (l/s)

Design Point (Calculated) 0.820 2.0

Flush-Flo™ 0.248 2.0

Kick-Flo® 0.519 1.6

Mean Flow over Head Range - 1.8

The hydrological calculations have been based on the Head/Discharge relationship for the

Hydro-Brake® Optimum as specified.  Should another type of control device other than a

Hydro-Brake Optimum® be utilised then these storage routing calculations will be

invalidated

Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s)

0.100 1.8 1.200 2.4 3.000 3.6 7.000 5.4

0.200 2.0 1.400 2.6 3.500 3.9 7.500 5.6

0.300 2.0 1.600 2.7 4.000 4.1 8.000 5.7

0.400 1.9 1.800 2.9 4.500 4.4 8.500 5.9

0.500 1.7 2.000 3.0 5.000 4.6 9.000 6.1

0.600 1.7 2.200 3.1 5.500 4.8 9.500 6.2

0.800 2.0 2.400 3.3 6.000 5.0

1.000 2.2 2.600 3.4 6.500 5.2

Hydro-Brake® Optimum Manhole: S17, DS/PN: S9.006, Volume (m³): 8.1

Unit Reference MD-SHE-0091-3800-1115-3800

Design Head (m) 1.115

Design Flow (l/s) 3.8

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 91

Invert Level (m) 0.375

Minimum Outlet Pipe Diameter (mm) 150

Suggested Manhole Diameter (mm) 1200

Control Points Head (m) Flow (l/s)

Design Point (Calculated) 1.115 3.8

Flush-Flo™ 0.332 3.8

Kick-Flo® 0.694 3.1

Mean Flow over Head Range - 3.3

The hydrological calculations have been based on the Head/Discharge relationship for the

Hydro-Brake® Optimum as specified.  Should another type of control device other than a

Hydro-Brake Optimum® be utilised then these storage routing calculations will be

invalidated

Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s)

0.100 2.8 0.300 3.8 0.500 3.7 0.800 3.3

0.200 3.6 0.400 3.8 0.600 3.5 1.000 3.6
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Hydro-Brake® Optimum Manhole: S17, DS/PN: S9.006, Volume (m³): 8.1

©1982-2018 Innovyze

Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s)

1.200 3.9 2.400 5.4 5.000 7.7 8.000 9.6

1.400 4.2 2.600 5.6 5.500 8.0 8.500 9.9

1.600 4.5 3.000 6.0 6.000 8.3 9.000 10.1

1.800 4.7 3.500 6.5 6.500 8.7 9.500 10.4

2.000 5.0 4.000 6.9 7.000 9.0

2.200 5.2 4.500 7.3 7.500 9.3

ARUN DISTRICT COUNCIL BE/135/18/PL



Hydrock Consultants Ltd Page 10

. SALTBOX

. BOGNOR REGIS

.

Date 11/10/2019 Designed by D. Gallimore

File Network 1.MDX Checked by M. Griffin

Innovyze Network 2018.1.1

Storage Structures for Storm

©1982-2018 Innovyze

Cellular Storage Manhole: S19, DS/PN: S7.001

Invert Level (m) 1.130 Safety Factor 2.0

Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95

Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²)

0.000 1400.0 0.0 1.001 0.0 0.0

1.000 1400.0 0.0

Cellular Storage Manhole: S22, DS/PN: S8.001

Invert Level (m) 1.150 Safety Factor 2.0

Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95

Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²)

0.000 500.0 0.0 0.801 0.0 0.0

0.800 500.0 0.0

Cellular Storage Manhole: S13, DS/PN: S10.000

Invert Level (m) 1.000 Safety Factor 2.0

Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95

Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²)

0.000 900.0 0.0 0.801 0.0 0.0

0.800 900.0 0.0

Cellular Storage Manhole: S20, DS/PN: S11.003

Invert Level (m) 0.525 Safety Factor 2.0

Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95

Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²)

0.000 450.0 0.0 1.001 0.0 0.0

1.000 450.0 0.0
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Summary of Critical Results by Maximum Level (Rank 1) for Storm

©1982-2018 Innovyze

Simulation Criteria

Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000

Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000

Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 4

Number of Online Controls 3 Number of Time/Area Diagrams 0

Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Ratio R 0.350

Region England and Wales Cv (Summer) 0.750

M5-60 (mm) 19.100 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0

Analysis Timestep 2.5 Second Increment (Extended)

DTS Status ON

DVD Status ON

Inertia Status ON

Profile(s) Summer and Winter

Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,

720, 960, 1440, 2160, 2880, 4320, 5760,

7200, 8640, 10080

Return Period(s) (years) 2, 30, 100

Climate Change (%) 0, 0, 40

PN

US/MH

Name Storm

Return

Period

Climate

Change

First (X)

Surcharge

First (Y)

Flood

First (Z)

Overflow

Overflow

Act.

S7.000 S18 15 Winter 100 +40% 30/15 Winter

S7.001 S19 2160 Winter 100 +40% 100/120 Winter

S7.002 S20 5760 Summer 30 +0%

S8.000 S21 1440 Winter 100 +40% 100/480 Winter

S8.001 S22 1440 Winter 100 +40% 30/360 Winter

S8.002 S23 10080 Winter 100 +40%

S7.003 S21 30 Summer 100 +40%

S7.004 S22 30 Summer 100 +40%

S7.005 S23 180 Winter 30 +0%

S9.000 S10 15 Winter 100 +40% 100/15 Summer

S9.001 S11 15 Winter 100 +40% 100/15 Summer

S9.002 S12 15 Winter 100 +40% 2/15 Summer

S10.000 S13 1440 Winter 100 +40% 100/120 Winter

S9.003 S13 15 Winter 100 +40% 2/15 Summer

S9.004 S14 15 Winter 100 +40% 2/15 Summer

S9.005 S15 15 Winter 100 +40% 2/15 Summer

S11.000 S17 15 Winter 100 +40%

S11.001 S18 1440 Winter 100 +40% 30/120 Winter
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Innovyze Network 2018.1.1

Summary of Critical Results by Maximum Level (Rank 1) for Storm

©1982-2018 Innovyze

PN

US/MH

Name

Water

 Level

(m)

Surcharged

Depth

(m)

Flooded

Volume

(m³)

Flow /

Cap.

Overflow

(l/s)

Pipe

Flow

(l/s) Status

Level

Exceeded

S7.000 S18 2.190 0.360 0.000 1.98 688.0 SURCHARGED

S7.001 S19 1.948 0.368 0.000 0.02 3.0 SURCHARGED

S7.002 S20 1.115 -0.415 0.000 0.02 3.0 OK

S8.000 S21 1.911 0.061 0.000 0.04 14.4 SURCHARGED

S8.001 S22 1.910 0.410 0.000 0.02 2.0 SURCHARGED

S8.002 S23 1.071 -0.329 0.000 0.01 2.0 OK

S7.003 S21 0.879 -0.401 0.000 0.03 5.0 OK

S7.004 S22 0.715 -0.395 0.000 0.04 5.0 OK

S7.005 S23 0.565 -0.395 0.000 0.04 5.0 OK

S9.000 S10 2.635 0.465 0.000 0.19 26.9 FLOOD RISK

S9.001 S11 2.614 0.804 0.000 0.84 120.7 FLOOD RISK

S9.002 S12 2.275 0.990 0.000 1.33 169.6 SURCHARGED

S10.000 S13 1.669 0.319 0.000 0.04 6.3 SURCHARGED

S9.003 S13 2.034 0.839 0.000 0.46 57.6 SURCHARGED

S9.004 S14 2.062 0.982 0.000 0.84 87.6 SURCHARGED

S9.005 S15 1.944 1.069 0.000 1.60 140.5 FLOOD RISK

S11.000 S17 1.738 -0.012 0.000 0.56 58.4 OK

S11.001 S18 1.671 0.521 0.000 0.07 7.2 SURCHARGED
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File Network 1.MDX Checked by M. Griffin

Innovyze Network 2018.1.1

Summary of Critical Results by Maximum Level (Rank 1) for Storm

©1982-2018 Innovyze

PN

US/MH

Name Storm

Return

Period

Climate

Change

First (X)

Surcharge

First (Y)

Flood

First (Z)

Overflow

Overflow

Act.

Water

 Level

(m)

S11.002 S19 1440 Winter 100 +40% 2/120 Winter 1.671

S11.003 S20 1440 Winter 100 +40% 2/180 Winter 1.670

S12.000 S19 15 Winter 100 +40% 2.914

S12.001 S20 15 Winter 100 +40% 30/15 Summer 2.062

S12.002 S24 15 Winter 100 +40% 2/15 Winter 1.908

S11.004 S21 1440 Winter 100 +40% 2/15 Summer 1.669

S9.006 S17 1440 Winter 100 +40% 2/15 Summer 1.669

S7.006 S9 8640 Summer 100 +40% 0.422

S7.007 S10 8640 Summer 100 +40% 0.365

PN

US/MH

Name

Surcharged

Depth

(m)

Flooded

Volume

(m³)

Flow /

Cap.

Overflow

(l/s)

Pipe

Flow

(l/s) Status

Level

Exceeded

S11.002 S19 0.771 0.000 0.14 9.7 SURCHARGED

S11.003 S20 0.745 0.000 0.08 4.8 SURCHARGED

S12.000 S19 -0.061 0.000 0.86 44.2 OK

S12.001 S20 0.862 0.000 1.35 60.0 SURCHARGED

S12.002 S24 0.808 0.000 1.66 99.0 SURCHARGED

S11.004 S21 0.749 0.000 0.06 9.8 SURCHARGED

S9.006 S17 1.069 0.000 0.15 4.0 FLOOD RISK

S7.006 S9 -0.378 0.000 0.06 8.7 OK

S7.007 S10 -0.385 0.000 0.05 8.7 OK
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Innovyze Network 2018.1.1

STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

©1982-2018 Innovyze

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales

Return Period (years) 100 PIMP (%) 100

M5-60 (mm) 19.000 Add Flow / Climate Change (%) 0

Ratio R 0.350 Minimum Backdrop Height (m) 0.200

Maximum Rainfall (mm/hr) 50 Maximum Backdrop Height (m) 1.500

Maximum Time of Concentration (mins) 30 Min Design Depth for Optimisation (m) 1.200

Foul Sewage (l/s/ha) 0.000 Min Vel for Auto Design only (m/s) 1.00

Volumetric Runoff Coeff. 0.750 Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Time Area Diagram for Storm

Time

(mins)

Area

(ha)

Time

(mins)

Area

(ha)

Time

(mins)

Area

(ha)

Time

(mins)

Area

(ha)

0-4 0.053 4-8 0.541 8-12 0.459 12-16 0.039

Total Area Contributing (ha) = 1.092

Total Pipe Volume (m³) = 1554.235
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Innovyze Network 2018.1.1

Manhole Schedules for Storm

©1982-2018 Innovyze

MH

Name

MH

CL (m)

MH

Depth

(m)

MH

Connection

MH

Diam.,L*W

(mm)

PN

Pipe Out

Invert

Level (m)

Diameter

(mm)

PN

Pipes In

Invert

Level (m)

Diameter

(mm)

Backdrop

(mm)

S1 3.090 1.005 Open Manhole 1200 S1.000 2.085 300

S2 2.880 1.170 Open Manhole 1200 S1.001 1.710 300 S1.000 1.710 300

S9 2.650 1.055 Open Manhole 1200 S2.000 1.595 225

S3 2.400 1.320 Open Manhole 1500 S1.002 1.080 600 S1.001 1.380 300

S2.000 1.455 225

S5 2.640 1.220 Open Manhole 1200 S3.000 1.420 300

S4 2.880 2.035 Open Manhole 1500 S1.003 0.845 600 S1.002 0.845 600

S3.000 1.130 300

S5 2.860 2.190 Open Manhole 1500 S1.004 0.670 600 S1.003 0.670 600

S6 2.500 1.850 Open Manhole 3000 S1.005 0.650 -1 S1.004 0.650 600

S9 2.000 1.360 Open Manhole 3000 S1.006 0.640 225 S1.005 0.640 -1

S7 2.000 1.505 Open Manhole 1200 S1.007 0.495 225 S1.006 0.495 225

S8 2.000 1.555 Open Manhole 1200 S1.008 0.445 225 S1.007 0.445 225

S 2.000 1.610 Open Manhole 0 OUTFALL S1.008 0.390 225
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Innovyze Network 2018.1.1

PIPELINE SCHEDULES for Storm

Upstream Manhole

©1982-2018 Innovyze

PN Hyd

Sect

Diam

(mm)

MH

Name

C.Level

(m)

I.Level

(m)

D.Depth

(m)

MH

Connection

MH DIAM., L*W

(mm)

S1.000 o 300 S1 3.090 2.085 0.705 Open Manhole 1200

S1.001 o 300 S2 2.880 1.710 0.870 Open Manhole 1200

S2.000 o 225 S9 2.650 1.595 0.830 Open Manhole 1200

S1.002 o 600 S3 2.400 1.080 0.720 Open Manhole 1500

S3.000 o 300 S5 2.640 1.420 0.920 Open Manhole 1200

S1.003 o 600 S4 2.880 0.845 1.435 Open Manhole 1500

S1.004 o 600 S5 2.860 0.670 1.590 Open Manhole 1500

S1.005 [] -1 S6 2.500 0.650 0.850 Open Manhole 3000

S1.006 o 225 S9 2.000 0.640 1.135 Open Manhole 3000

S1.007 o 225 S7 2.000 0.495 1.280 Open Manhole 1200

S1.008 o 225 S8 2.000 0.445 1.330 Open Manhole 1200

Downstream Manhole

PN Length

(m)

Slope

(1:X)

MH

Name

C.Level

(m)

I.Level

(m)

D.Depth

(m)

MH

Connection

MH DIAM., L*W

(mm)

S1.000 74.508 198.7 S2 2.880 1.710 0.870 Open Manhole 1200

S1.001 65.940 199.8 S3 2.400 1.380 0.720 Open Manhole 1500

S2.000 34.268 244.8 S3 2.400 1.455 0.720 Open Manhole 1500

S1.002 89.634 381.4 S4 2.880 0.845 1.435 Open Manhole 1500

S3.000 28.683 98.9 S4 2.880 1.130 1.450 Open Manhole 1500

S1.003 57.120 326.4 S5 2.860 0.670 1.590 Open Manhole 1500

S1.004 1.376 68.8 S6 2.500 0.650 1.250 Open Manhole 3000

S1.005 99.829 9982.9 S9 2.000 0.640 0.360 Open Manhole 3000

S1.006 25.506 175.9 S7 2.000 0.495 1.280 Open Manhole 1200

S1.007 8.286 165.7 S8 2.000 0.445 1.330 Open Manhole 1200

S1.008 6.318 114.9 S 2.000 0.390 1.385 Open Manhole 0
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Area Summary for Storm
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Pipe

Number

PIMP

Type

PIMP

Name

PIMP

(%)

Gross

Area (ha)

Imp.

Area (ha)

Pipe Total

(ha)

1.000 User  - 100 0.170 0.170 0.170

1.001 User  - 100 0.102 0.102 0.102

2.000 User  - 100 0.095 0.095 0.095

1.002 User  - 100 0.167 0.167 0.167

3.000 User  - 100 0.145 0.145 0.145

1.003 User  - 100 0.131 0.131 0.131

1.004  -  - 100 0.000 0.000 0.000

1.005 User  - 100 0.219 0.219 0.219

1.006 User  - 100 0.063 0.063 0.063

1.007  -  - 100 0.000 0.000 0.000

1.008  -  - 100 0.000 0.000 0.000

Total Total Total

1.092 1.092 1.092

Simulation Criteria for Storm

Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 0.000

Areal Reduction Factor 1.000 MADD Factor * 10m³/ha Storage 2.000

Hot Start (mins) 0 Inlet Coeffiecient 0.800

Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000

Manhole Headloss Coeff (Global) 0.500 Run Time (mins) 60

Foul Sewage per hectare (l/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number of Storage Structures 0

Number of Online Controls 1 Number of Time/Area Diagrams 0

Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Profile Type Summer

Return Period (years) 100 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840

M5-60 (mm) 19.000 Storm Duration (mins) 30

Ratio R 0.350
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Innovyze Network 2018.1.1

Online Controls for Storm

©1982-2018 Innovyze

Hydro-Brake® Optimum Manhole: S9, DS/PN: S1.006, Volume (m³): 1462.1

Unit Reference MD-SHE-0069-3200-2450-3200

Design Head (m) 2.450

Design Flow (l/s) 3.2

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 69

Invert Level (m) 0.640

Minimum Outlet Pipe Diameter (mm) 100

Suggested Manhole Diameter (mm) 1200

Control Points Head (m) Flow (l/s)

Design Point (Calculated) 2.450 3.2

Flush-Flo™ 0.300 2.1

Kick-Flo® 0.618 1.7

Mean Flow over Head Range - 2.4

The hydrological calculations have been based on the Head/Discharge relationship for the

Hydro-Brake® Optimum as specified.  Should another type of control device other than a

Hydro-Brake Optimum® be utilised then these storage routing calculations will be

invalidated

Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s)

0.100 1.8 1.200 2.3 3.000 3.5 7.000 5.2

0.200 2.1 1.400 2.5 3.500 3.8 7.500 5.4

0.300 2.1 1.600 2.6 4.000 4.0 8.000 5.6

0.400 2.1 1.800 2.8 4.500 4.2 8.500 5.7

0.500 2.0 2.000 2.9 5.000 4.5 9.000 5.9

0.600 1.8 2.200 3.0 5.500 4.7 9.500 6.0

0.800 1.9 2.400 3.2 6.000 4.8

1.000 2.1 2.600 3.3 6.500 5.0

Manhole Headloss for Storm

PN US/MH

Name

US/MH

Headloss

S1.000 S1 0.500

S1.001 S2 0.500

S2.000 S9 0.500

S1.002 S3 0.500

S3.000 S5 0.500

S1.003 S4 0.500

S1.004 S5 0.500

S1.005 S6 0.500

S1.006 S9 0.500

S1.007 S7 0.500
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Manhole Headloss for Storm

©1982-2018 Innovyze

S1.008 S8 0.500

PN US/MH

Name

US/MH

Headloss
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Summary of Critical Results by Maximum Level (Rank 1) for Storm

©1982-2018 Innovyze

Simulation Criteria

Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000

Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000

Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 0

Number of Online Controls 1 Number of Time/Area Diagrams 0

Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Ratio R 0.350

Region England and Wales Cv (Summer) 0.750

M5-60 (mm) 19.000 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0

Analysis Timestep 2.5 Second Increment (Extended)

DTS Status ON

DVD Status OFF

Inertia Status OFF

Profile(s) Summer and Winter

Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,

720, 960, 1440, 2160, 2880, 4320, 5760,

7200, 8640, 10080

Return Period(s) (years) 2, 30, 100

Climate Change (%) 0, 0, 40

PN

US/MH

Name Storm

Return

Period

Climate

Change

First (X)

Surcharge

First (Y)

Flood

First (Z)

Overflow

Overflow

Act.

S1.000 S1 15 Winter 100 +40% 100/15 Summer

S1.001 S2 15 Winter 100 +40% 100/15 Summer

S2.000 S9 15 Winter 100 +40% 100/15 Summer

S1.002 S3 2880 Winter 100 +40%

S3.000 S5 15 Winter 100 +40%

S1.003 S4 2880 Winter 100 +40% 100/1440 Winter

S1.004 S5 2880 Winter 100 +40% 100/360 Winter

S1.005 S6 2880 Winter 100 +40%

S1.006 S9 2880 Winter 100 +40% 2/180 Winter

S1.007 S7 2880 Winter 100 +40% 2/15 Summer

S1.008 S8 2880 Winter 100 +40% 2/15 Summer

PN

US/MH

Name

Water

 Level

(m)

Surcharged

Depth

(m)

Flooded

Volume

(m³)

Flow /

Cap.

Overflow

(l/s)

Pipe

Flow

(l/s) Status

Level

Exceeded

S1.000 S1 2.950 0.565 0.000 1.03 78.0 FLOOD RISK
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Summary of Critical Results by Maximum Level (Rank 1) for Storm
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S1.001 S2 2.545 0.535 0.000 1.53 114.7 SURCHARGED

S2.000 S9 2.059 0.239 0.000 1.64 51.0 SURCHARGED

S1.002 S3 1.590 -0.090 0.000 0.03 9.3 OK

S3.000 S5 1.626 -0.094 0.000 0.79 80.0 OK

S1.003 S4 1.590 0.145 0.000 0.04 13.6 SURCHARGED

S1.004 S5 1.590 0.320 0.000 0.07 17.3 SURCHARGED

S1.005 S6 1.590 -0.060 0.000 0.00 19.2 OK

S1.006 S9 1.590 0.725 0.000 0.06 2.1 SURCHARGED

S1.007 S7 1.590 0.870 0.000 0.91 28.8 SURCHARGED

S1.008 S8 1.591 0.921 0.000 1.48 49.0 SURCHARGED

PN

US/MH

Name

Water

 Level

(m)

Surcharged

Depth

(m)

Flooded

Volume

(m³)

Flow /

Cap.

Overflow

(l/s)

Pipe

Flow

(l/s) Status

Level

Exceeded
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm
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Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales

Return Period (years) 100 PIMP (%) 100

M5-60 (mm) 19.000 Add Flow / Climate Change (%) 0

Ratio R 0.350 Minimum Backdrop Height (m) 0.200

Maximum Rainfall (mm/hr) 50 Maximum Backdrop Height (m) 1.500

Maximum Time of Concentration (mins) 30 Min Design Depth for Optimisation (m) 1.200

Foul Sewage (l/s/ha) 0.000 Min Vel for Auto Design only (m/s) 1.00

Volumetric Runoff Coeff. 0.750 Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Time Area Diagram for Storm

Time

(mins)

Area

(ha)

Time

(mins)

Area

(ha)

Time

(mins)

Area

(ha)

0-4 1.690 4-8 1.686 8-12 0.370

Total Area Contributing (ha) = 3.746

Total Pipe Volume (m³) = 54.013
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Manhole Schedules for Storm
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MH

Name

MH

CL (m)

MH

Depth

(m)

MH

Connection

MH

Diam.,L*W

(mm)

PN

Pipe Out

Invert

Level (m)

Diameter

(mm)

PN

Pipes In

Invert

Level (m)

Diameter

(mm)

Backdrop

(mm)

S1 2.500 1.200 Open Manhole 1200 S1.000 1.300 225

S2 2.500 1.250 Open Manhole 1350 S1.001 1.250 450 S1.000 1.250 225

S3 2.500 1.290 Open Manhole 1350 S1.002 1.210 450 S1.001 1.210 450

S4 2.500 1.620 Open Manhole 1350 S1.003 0.880 450 S1.002 0.880 450

S5 2.500 2.015 Open Manhole 1350 S1.004 0.485 450 S1.003 0.485 450

S6 2.500 2.115 Open Manhole 1200 S2.000 0.385 225

S7 2.500 2.135 Open Manhole 1200 S2.001 0.365 225 S2.000 0.365 225

S6 2.500 2.235 Open Manhole 1350 S1.005 0.265 450 S1.004 0.265 450

S2.001 0.265 225

S7 2.500 2.270 Open Manhole 1350 S1.006 0.230 450 S1.005 0.230 450

S 2.010 1.805 Open Manhole 0 OUTFALL S1.006 0.205 450
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PIPELINE SCHEDULES for Storm

Upstream Manhole
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PN Hyd

Sect

Diam

(mm)

MH

Name

C.Level

(m)

I.Level

(m)

D.Depth

(m)

MH

Connection

MH DIAM., L*W

(mm)

S1.000 o 225 S1 2.500 1.300 0.975 Open Manhole 1200

S1.001 o 450 S2 2.500 1.250 0.800 Open Manhole 1350

S1.002 o 450 S3 2.500 1.210 0.840 Open Manhole 1350

S1.003 o 450 S4 2.500 0.880 1.170 Open Manhole 1350

S1.004 o 450 S5 2.500 0.485 1.565 Open Manhole 1350

S2.000 o 225 S6 2.500 0.385 1.890 Open Manhole 1200

S2.001 o 225 S7 2.500 0.365 1.910 Open Manhole 1200

S1.005 o 450 S6 2.500 0.265 1.785 Open Manhole 1350

S1.006 o 450 S7 2.500 0.230 1.820 Open Manhole 1350

Downstream Manhole

PN Length

(m)

Slope

(1:X)

MH

Name

C.Level

(m)

I.Level

(m)

D.Depth

(m)

MH

Connection

MH DIAM., L*W

(mm)

S1.000 13.163 263.3 S2 2.500 1.250 1.025 Open Manhole 1350

S1.001 22.983 574.6 S3 2.500 1.210 0.840 Open Manhole 1350

S1.002 98.199 297.6 S4 2.500 0.880 1.170 Open Manhole 1350

S1.003 117.597 297.7 S5 2.500 0.485 1.565 Open Manhole 1350

S1.004 66.759 303.5 S6 2.500 0.265 1.785 Open Manhole 1350

S2.000 4.245 212.3 S7 2.500 0.365 1.910 Open Manhole 1200

S2.001 27.631 276.3 S6 2.500 0.265 2.010 Open Manhole 1350

S1.005 19.234 549.5 S7 2.500 0.230 1.820 Open Manhole 1350

S1.006 3.581 143.2 S 2.010 0.205 1.355 Open Manhole 0
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Pipe

Number

PIMP

Type

PIMP

Name

PIMP

(%)

Gross

Area (ha)

Imp.

Area (ha)

Pipe Total

(ha)

1.000  -  - 100 0.856 0.856 0.856

1.001  -  - 100 0.000 0.000 0.000

1.002  -  - 100 0.000 0.000 0.000

1.003  -  - 100 0.000 0.000 0.000

1.004  -  - 100 0.000 0.000 0.000

2.000  -  - 100 2.890 2.890 2.890

2.001  -  - 100 0.000 0.000 0.000

1.005  -  - 100 0.000 0.000 0.000

1.006  -  - 100 0.000 0.000 0.000

Total Total Total

3.746 3.746 3.746

Simulation Criteria for Storm

Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 0.000

Areal Reduction Factor 1.000 MADD Factor * 10m³/ha Storage 2.000

Hot Start (mins) 0 Inlet Coeffiecient 0.800

Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000

Manhole Headloss Coeff (Global) 0.500 Run Time (mins) 60

Foul Sewage per hectare (l/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number of Storage Structures 2

Number of Online Controls 2 Number of Time/Area Diagrams 0

Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Profile Type Summer

Return Period (years) 100 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840

M5-60 (mm) 19.000 Storm Duration (mins) 30

Ratio R 0.350
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Hydro-Brake® Optimum Manhole: S2, DS/PN: S1.001, Volume (m³): 2.3

Unit Reference MD-SHE-0075-2500-1000-2500

Design Head (m) 1.000

Design Flow (l/s) 2.5

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 75

Invert Level (m) 1.250

Minimum Outlet Pipe Diameter (mm) 100

Suggested Manhole Diameter (mm) 1200

Control Points Head (m) Flow (l/s)

Design Point (Calculated) 1.000 2.5

Flush-Flo™ 0.307 2.5

Kick-Flo® 0.627 2.0

Mean Flow over Head Range - 2.2

The hydrological calculations have been based on the Head/Discharge relationship for the

Hydro-Brake® Optimum as specified.  Should another type of control device other than a

Hydro-Brake Optimum® be utilised then these storage routing calculations will be

invalidated

Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s)

0.100 2.1 1.200 2.7 3.000 4.1 7.000 6.2

0.200 2.4 1.400 2.9 3.500 4.5 7.500 6.4

0.300 2.5 1.600 3.1 4.000 4.7 8.000 6.6

0.400 2.5 1.800 3.3 4.500 5.0 8.500 6.8

0.500 2.4 2.000 3.4 5.000 5.3 9.000 7.0

0.600 2.1 2.200 3.6 5.500 5.5 9.500 7.1

0.800 2.3 2.400 3.7 6.000 5.7

1.000 2.5 2.600 3.9 6.500 6.0

Hydro-Brake® Optimum Manhole: S7, DS/PN: S2.001, Volume (m³): 2.5

Unit Reference MD-SHE-0134-8400-1000-8400

Design Head (m) 1.000

Design Flow (l/s) 8.4

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 134

Invert Level (m) 0.365

Minimum Outlet Pipe Diameter (mm) 150

Suggested Manhole Diameter (mm) 1200
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Control Points Head (m) Flow (l/s)

Design Point (Calculated) 1.000 8.4

Flush-Flo™ 0.301 8.3

Kick-Flo® 0.662 6.9

Mean Flow over Head Range - 7.2

The hydrological calculations have been based on the Head/Discharge relationship for the

Hydro-Brake® Optimum as specified.  Should another type of control device other than a

Hydro-Brake Optimum® be utilised then these storage routing calculations will be

invalidated

Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s)

0.100 4.8 1.200 9.1 3.000 14.1 7.000 21.2

0.200 8.1 1.400 9.8 3.500 15.2 7.500 21.9

0.300 8.3 1.600 10.5 4.000 16.2 8.000 22.6

0.400 8.2 1.800 11.1 4.500 17.1 8.500 23.2

0.500 8.0 2.000 11.6 5.000 18.0 9.000 23.9

0.600 7.5 2.200 12.2 5.500 18.8 9.500 24.5

0.800 7.6 2.400 12.7 6.000 19.6

1.000 8.4 2.600 13.2 6.500 20.4
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Cellular Storage Manhole: S1, DS/PN: S1.000

Invert Level (m) 1.300 Safety Factor 2.0

Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95

Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²)

0.000 750.0 0.0 1.001 0.0 0.0

1.000 750.0 0.0

Cellular Storage Manhole: S6, DS/PN: S2.000

Invert Level (m) 0.385 Safety Factor 2.0

Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95

Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²)

0.000 3000.0 0.0 1.001 0.0 0.0

1.000 3000.0 0.0
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Simulation Criteria

Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000

Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000

Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 2

Number of Online Controls 2 Number of Time/Area Diagrams 0

Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Ratio R 0.350

Region England and Wales Cv (Summer) 0.750

M5-60 (mm) 19.000 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0

Analysis Timestep 2.5 Second Increment (Extended)

DTS Status ON

DVD Status OFF

Inertia Status OFF

Profile(s) Summer and Winter

Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,

720, 960, 1440, 2160, 2880, 4320, 5760,

7200, 8640, 10080

Return Period(s) (years) 2, 30, 100

Climate Change (%) 0, 0, 40

PN

US/MH

Name Storm

Return

Period

Climate

Change

First (X)

Surcharge

First (Y)

Flood

First (Z)

Overflow

Overflow

Act.

S1.000 S1 1440 Winter 100 +40% 2/720 Winter

S1.001 S2 2160 Winter 100 +40% 30/240 Winter

S1.002 S3 1440 Winter 100 +40%

S1.003 S4 1440 Winter 100 +40%

S1.004 S5 1440 Winter 100 +40%

S2.000 S6 2160 Winter 100 +40% 30/60 Winter

S2.001 S7 2160 Winter 100 +40% 2/360 Winter

S1.005 S6 10080 Winter 100 +40%

S1.006 S7 10080 Winter 100 +40%

PN

US/MH

Name

Water

 Level

(m)

Surcharged

Depth

(m)

Flooded

Volume

(m³)

Flow /

Cap.

Overflow

(l/s)

Pipe

Flow

(l/s) Status

Level

Exceeded

S1.000 S1 2.254 0.729 0.000 0.13 3.5 FLOOD RISK

S1.001 S2 2.279 0.579 0.000 0.03 2.5 FLOOD RISK

S1.002 S3 1.240 -0.420 0.000 0.01 2.5 OK
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S1.003 S4 0.910 -0.420 0.000 0.01 2.5 OK

S1.004 S5 0.516 -0.419 0.000 0.01 2.5 OK

S2.000 S6 1.227 0.617 0.000 0.40 9.8 SURCHARGED

S2.001 S7 1.256 0.666 0.000 0.29 8.3 SURCHARGED

S1.005 S6 0.370 -0.345 0.000 0.12 10.8 OK

S1.006 S7 0.314 -0.366 0.000 0.08 10.8 OK

PN

US/MH

Name

Water

 Level

(m)

Surcharged

Depth

(m)

Flooded

Volume

(m³)

Flow /

Cap.

Overflow

(l/s)

Pipe

Flow

(l/s) Status

Level

Exceeded
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