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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

©1982-2019 Innovyze

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales
Return Period (years) 2 PIMP (%) 100

M5-60 (mm) 18.000 Add Flow / Climate Change (%) 0
Ratio R 0.355 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) 400

Designed with Level Soffits

Network Design Table for Storm

« - Indicates pipe capacity < flow

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

2.000 11.668 0.194 60.1 0.007 5.00 0.0 0.600 o 100 Pipe/Conduit
2.001 3.275 0.106 30.9 0.000 0.00 0.0 0.600 o 100 Pipe/Conduit
2.002 5.501 0.262 21.0 0.007 0.00 0.0 0.600 o 100 Pipe/Conduit

3.000 11.960 0.199 60.1 0.007 5.00 0.0 0.600 o 100 Pipe/Conduit
3.001 10.220 0.170 60.1 0.007 0.00 0.0 0.600 o 100 Pipe/Conduit
3.002 7.016 0.117 60.0 0.007 0.00 0.0 0.600 o 100 Pipe/Conduit

2.003 12.434 0.125 99.5 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit

4.000 7.037 0.163 43.2 0.080 5.00 0.0 0.600 o 100 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

2.000 50.00 5.20 47.525 0.007 0.0 0.0 0.0 0.99 7.8 0.9
2.001 50.00 5.23 47.331 0.007 0.0 0.0 0.0 1.39 10.9 0.9
2.002 50.00 5.29 47.225 0.014 0.0 0.0 0.0 1.69 13.3 1.9

3.000 50.00 5.20 47.450 0.007 0.0 0.0 0.0 1.00 7.8 0.9
3.001 50.00 5.37 47.251 0.014 0.0 0.0 0.0 1.00 7.8 1.9
3.002 50.00 5.49 47.081 0.021 0.0 0.0 0.0 1.00 7.8 2.8

2.003 50.00 5.69 46.913 0.035 0.0 0.0 0.0 1.01 17.8 4.7

4.000 50.00 5.10 49.050 0.080 0.0 0.0 0.0 1.18 9.2« 10.8
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Network Design Table for Storm

©1982-2019 Innovyze

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

5.000 7.962 0.133 59.9 0.011 5.00 0.0 0.600 o 100 Pipe/Conduit

6.000 8.388 0.163 51.5 0.080 5.00 0.0 0.600 o 100 Pipe/Conduit

4.001 11.746 0.271 43.3 0.002 0.00 0.0 0.600 o 100 Pipe/Conduit

7.000 3.775 0.587 6.4 0.009 5.00 0.0 0.600 o 100 Pipe/Conduit

4.002 27.687 1.825 15.2 0.000 0.00 0.0 0.600 o 100 Pipe/Conduit

2.004 26.171 0.262 100.0 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit
2.005 31.343 0.360 87.0 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit

8.000 8.187 0.032 255.8 0.180 5.00 0.0 0.600 o 300 Pipe/Conduit
8.001 9.972 0.100 100.0 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit

2.006 12.729 0.114 111.7 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit
2.007 2.088 0.021 99.4 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit

9.000 4.933 0.100 49.3 0.007 5.00 0.0 0.600 o 100 Pipe/Conduit
9.001 7.929 0.136 58.3 0.000 0.00 0.0 0.600 o 100 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

5.000 50.00 5.13 49.020 0.011 0.0 0.0 0.0 1.00 7.8 1.5

6.000 50.00 5.13 49.050 0.080 0.0 0.0 0.0 1.08 8.5« 10.8

4.001 50.00 5.30 48.886 0.173 0.0 0.0 0.0 1.17 9.2« 23.4

7.000 50.00 5.02 49.050 0.009 0.0 0.0 0.0 3.07 24.1 1.2

4.002 50.00 5.53 48.615 0.182 0.0 0.0 0.0 1.99 15.7« 24.6

2.004 50.00 6.13 46.790 0.217 0.0 0.0 0.0 1.00 17.8« 29.4
2.005 50.00 6.61 46.528 0.217 0.0 0.0 0.0 1.08 19.1« 29.4

8.000 50.00 5.14 46.300 0.180 0.0 0.0 0.0 0.98 69.2 24.4
8.001 50.00 5.30 46.268 0.180 0.0 0.0 0.0 1.00 17.8« 24.4

2.006 50.00 6.84 46.169 0.397 0.0 0.0 0.0 0.95 16.8« 53.8
2.007 50.00 6.87 46.055 0.397 0.0 0.0 0.0 1.01 17.8« 53.8

9.000 50.00 5.07 45.850 0.007 0.0 0.0 0.0 1.10 8.6 0.9
9.001 50.00 5.21 45.750 0.007 0.0 0.0 0.0 1.01 7.9 0.9
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Network Design Table for Storm

©1982-2019 Innovyze

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

9.002 24.593 0.420 58.6 0.000 0.00 0.0 0.600 o 100 Pipe/Conduit

2.008 6.489 0.335 19.4 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit

10.000 4.833 2.824 1.7 0.001 5.00 0.0 0.600 o 100 Pipe/Conduit

11.000 3.269 0.024 136.2 0.130 5.00 0.0 0.600 o 300 Pipe/Conduit

10.001 11.102 0.187 59.4 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

9.002 50.00 5.61 45.050 0.007 0.0 0.0 0.0 1.01 7.9 0.9

2.008 50.00 6.90 45.935 0.404 0.0 0.0 0.0 3.59 253.7 54.7

10.000 50.00 5.01 49.850 0.001 0.0 0.0 0.0 5.96 46.8 0.1

11.000 50.00 5.04 47.000 0.130 0.0 0.0 0.0 1.35 95.1 17.6

10.001 50.00 5.18 46.976 0.131 0.0 0.0 0.0 1.31 23.1 17.7
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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)

PPIC S8 48.050 0.525 Open Manhole 300 2.000 47.525 100

PPIC S7 48.000 0.669 Open Manhole 300 2.001 47.331 100 2.000 47.331 100

PPICS6 47.900 0.675 Open Manhole 300 2.002 47.225 100 2.001 47.225 100

PPIC S3 47.900 0.450 Open Manhole 300 3.000 47.450 100

PPIC S4 47.876 0.625 Open Manhole 300 3.001 47.251 100 3.000 47.251 100

PPIC S5 47.867 0.786 Open Manhole 300 3.002 47.081 100 3.001 47.081 100

MHS2 47.832 0.919 Open Manhole 900 2.003 46.913 150 2.002 46.963 100

3.002 46.964 100

Podium 49.500 0.450 Junction 4.000 49.050 100

PPIC S1 49.620 0.600 Open Manhole 450 5.000 49.020 100

Podium 49.500 0.450 Junction 6.000 49.050 100

MH S1 49.529 0.643 Open Manhole 900 4.001 48.886 100 4.000 48.887 100

5.000 48.887 100

6.000 48.887 100

Amenity 49.500 0.450 Open Manhole 1200 7.000 49.050 100

PPIC S2 48.913 0.450 Open Manhole 1200 4.002 48.615 100 4.001 48.615 100

7.000 48.463 100

PPIC S9 48.150 1.362 Open Manhole 450 2.004 46.790 150 2.003 46.788 150

4.002 46.790 100

PPIC S10 48.600 2.072 Open Manhole 450 2.005 46.528 150 2.004 46.528 150

PS Tank 48.300 2.000 Open Manhole 1200 8.000 46.300 300

MH S5 49.200 2.932 Open Manhole 1200 8.001 46.268 150 8.000 46.268 300

MH S3 49.250 3.082 Open Manhole 1200 2.006 46.169 150 2.005 46.168 150

8.001 46.168 150

MH S4 49.375 3.320 Open Manhole 1200 2.007 46.055 150 2.006 46.055 150

Ramp ACO 46.250 0.400 Open Manhole 1200 9.000 45.850 100

PPIC S11 46.250 0.500 Open Manhole 1200 9.001 45.750 100 9.000 45.750 100

Pump 46.250 1.200 Open Manhole 1200 9.002 45.050 100 9.001 45.614 100 564

MHC1 49.500 4.870 Open Manhole 1200 2.008 45.935 300 2.007 46.034 150

9.002 44.630 100

UU MH8409 49.200 3.600 Open Manhole 0 OUTFALL 2.008 45.600 300

BIN ACO 50.200 0.350 Open Manhole 1200 10.000 49.850 100

GAS Tank 49.000 2.000 Open Manhole 1200 11.000 47.000 300

MH S6 50.200 3.224 Open Manhole 1200 10.001 46.976 150 10.000 47.026 100

11.000 46.976 300

49.890 3.101 Open Manhole 0 OUTFALL 10.001 46.789 150
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Manhole Schedules for Storm

©1982-2019 Innovyze

MH
Name

Manhole
Easting
(m)

Manhole
Northing

(m)

Intersection
Easting
(m)

Intersection
Northing

(m)

Manhole
Access

Layout
(North)

PPIC S8 384837.990 398395.341 384837.990 398395.341 Required

PPIC S7 384846.630 398387.499 384846.630 398387.499 Required

PPICS6 384849.092 398389.660 384849.092 398389.660 Required

PPIC S3 384872.460 398415.304 384872.460 398415.304 Required

PPIC S4 384864.419 398406.450 384864.419 398406.450 Required

PPIC S5 384857.409 398399.013 384857.409 398399.013 Required

MHS2 384852.813 398393.711 384852.813 398393.711 Required

Podium 384868.072 398434.421 No Entry

PPIC S1 384877.924 398423.161 384877.924 398423.161 Required

Podium 384878.587 398434.338 No Entry

MH S1 384872.294 398428.791 384872.294 398428.791 Required

Amenity 384858.826 398423.396 384858.826 398423.396 Required

PPIC S2 384862.459 398422.370 384862.459 398422.370 Required

PPIC S9 384843.619 398402.082 384843.619 398402.082 Required

PPIC S10 384817.532 398404.171 384817.532 398404.171 Required
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Manhole Schedules for Storm
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PS Tank 384816.893 398428.421 384816.893 398428.421 Required

MH S5 384809.886 398424.186 384809.886 398424.186 Required

MH S3 384805.183 398432.979 384805.183 398432.979 Required

MH S4 384815.370 398440.611 384815.370 398440.611 Required

Ramp ACO 384826.135 398410.218 384826.135 398410.218 Required

PPIC S11 384830.423 398412.657 384830.423 398412.657 Required

Pump 384828.574 398420.367 384828.574 398420.367 Required

MHC1 384816.912 398442.019 384816.912 398442.019 Required

UU MH8409 384813.002 398447.198 No Entry

BIN ACO 384866.445 398466.582 384866.445 398466.582 Required

GAS Tank 384870.526 398466.732 384870.526 398466.732 Required

MH S6 384869.917 398469.943 384869.917 398469.943 Required

384860.438 398475.722 No Entry

MH
Name

Manhole
Easting
(m)

Manhole
Northing

(m)

Intersection
Easting
(m)

Intersection
Northing

(m)

Manhole
Access

Layout
(North)

Free Flowing Outfall Details for Storm

Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

2.008 UU MH8409 49.200 45.600 0.000 0 0
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Free Flowing Outfall Details for Storm
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Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

10.001 49.890 46.789 0.000 0 0

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 7
Number of Online Controls 5 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) 2 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.000 Storm Duration (mins) 30

Ratio R 0.355
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Online Controls for Storm
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Orifice Manhole: MHS2, DS/PN: 2.003, Volume (m³): 0.7

Diameter (m) 0.033 Discharge Coefficient 0.600 Invert Level (m) 46.913

Orifice Manhole: MH S1, DS/PN: 4.001, Volume (m³): 0.6

Diameter (m) 0.039 Discharge Coefficient 0.600 Invert Level (m) 48.886

ACO Q-Brake Manhole: MH S5, DS/PN: 8.001, Volume (m³): 3.8

Design Head (m) 2.000 Diameter (mm) 72
Design Flow (l/s) 3.0 Invert Level (m) 46.268

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 3.7 7.000 5.6
0.200 2.5 1.400 2.5 3.500 3.9 7.500 5.8
0.300 3.0 1.600 2.7 4.000 4.2 8.000 6.0
0.400 2.9 1.800 2.8 4.500 4.5 8.500 6.2
0.500 2.5 2.000 3.0 5.000 4.7 9.000 6.3
0.600 1.8 2.200 3.1 5.500 4.9 9.500 6.5
0.800 1.9 2.400 3.3 6.000 5.2
1.000 2.1 2.600 3.4 6.500 5.4

Level Controlled Pump Manhole: Pump, DS/PN: 9.002, Volume (m³): 1.4

Invert Level (m) 45.050 Cut In Height (m) 0.700 Cut Out Height (m) 0.300

Depth (m) Outflow (l/s) Depth (m) Outflow (l/s) Depth (m) Outflow (l/s)

0.100 0.0000 1.100 3.0000 2.100 3.0000
0.200 0.0000 1.200 3.0000 2.200 3.0000
0.300 3.0000 1.300 3.0000 2.300 3.0000
0.400 3.0000 1.400 3.0000 2.400 3.0000
0.500 3.0000 1.500 3.0000 2.500 3.0000
0.600 3.0000 1.600 3.0000 2.600 3.0000
0.700 3.0000 1.700 3.0000 2.700 3.0000
0.800 3.0000 1.800 3.0000 2.800 3.0000
0.900 3.0000 1.900 3.0000 2.900 3.0000
1.000 3.0000 2.000 3.0000 3.000 3.0000

ACO Q-Brake Manhole: MH S6, DS/PN: 10.001, Volume (m³): 3.8

Design Head (m) 1.900 Diameter (mm) 60
Design Flow (l/s) 2.0 Invert Level (m) 46.976

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

0.100 1.2 0.300 2.0 0.500 1.3 0.800 1.3
0.200 1.8 0.400 1.9 0.600 1.1 1.000 1.4
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ACO Q-Brake Manhole: MH S6, DS/PN: 10.001, Volume (m³): 3.8

©1982-2019 Innovyze

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

1.200 1.6 2.400 2.2 5.000 3.2 8.000 4.0
1.400 1.7 2.600 2.3 5.500 3.4 8.500 4.2
1.600 1.8 3.000 2.5 6.000 3.5 9.000 4.3
1.800 1.9 3.500 2.7 6.500 3.6 9.500 4.4
2.000 2.0 4.000 2.9 7.000 3.8
2.200 2.1 4.500 3.0 7.500 3.9
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Storage Structures for Storm
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Porous Car Park Manhole: PPIC S8, DS/PN: 2.000

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 20.0
Membrane Percolation (mm/hr) 1000 Length (m) 4.2

Max Percolation (l/s) 23.3 Slope (1:X) 400.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 47.525 Cap Volume Depth (m) 0.320

Porous Car Park Manhole: PPIC S3, DS/PN: 3.000

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 20.0
Membrane Percolation (mm/hr) 1000 Length (m) 4.2

Max Percolation (l/s) 23.3 Slope (1:X) 400.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 47.500 Cap Volume Depth (m) 0.320

Porous Car Park Manhole: Podium, DS/PN: 4.000

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 30.0
Membrane Percolation (mm/hr) 1000 Length (m) 22.2

Max Percolation (l/s) 185.0 Slope (1:X) 400.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 49.050 Cap Volume Depth (m) 0.271

Porous Car Park Manhole: Podium, DS/PN: 6.000

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 22.0
Membrane Percolation (mm/hr) 1000 Length (m) 15.0

Max Percolation (l/s) 91.7 Slope (1:X) 400.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 49.050 Cap Volume Depth (m) 0.271

Porous Car Park Manhole: Amenity, DS/PN: 7.000

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 25.0
Membrane Percolation (mm/hr) 1000 Length (m) 3.5

Max Percolation (l/s) 24.3 Slope (1:X) 400.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 49.050 Cap Volume Depth (m) 0.320

Tank or Pond Manhole: PS Tank, DS/PN: 8.000

Invert Level (m) 46.300
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Tank or Pond Manhole: PS Tank, DS/PN: 8.000
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Depth (m) Area (m²) Depth (m) Area (m²) Depth (m) Area (m²) Depth (m) Area (m²)

0.000 42.5 2.800 0.0 5.600 0.0 8.400 0.0
0.400 42.5 3.200 0.0 6.000 0.0 8.800 0.0
0.800 42.5 3.600 0.0 6.400 0.0 9.200 0.0
1.200 42.5 4.000 0.0 6.800 0.0 9.600 0.0
1.600 42.5 4.400 0.0 7.200 0.0 10.000 0.0
2.000 42.5 4.800 0.0 7.600 0.0
2.400 0.0 5.200 0.0 8.000 0.0

Tank or Pond Manhole: GAS Tank, DS/PN: 11.000

Invert Level (m) 47.000

Depth (m) Area (m²) Depth (m) Area (m²) Depth (m) Area (m²) Depth (m) Area (m²)

0.000 31.5 2.800 0.0 5.600 0.0 8.400 0.0
0.400 31.5 3.200 0.0 6.000 0.0 8.800 0.0
0.800 31.5 3.600 0.0 6.400 0.0 9.200 0.0
1.200 31.5 4.000 0.0 6.800 0.0 9.600 0.0
1.600 31.5 4.400 0.0 7.200 0.0 10.000 0.0
2.000 31.5 4.800 0.0 7.600 0.0
2.400 0.0 5.200 0.0 8.000 0.0
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1 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm
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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 7
Number of Online Controls 5 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 0.357

Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 18.000 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status OFF
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
Return Period(s) (years) 1, 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.

2.000 PPIC S8 120 Winter 1 +0% 100/30 Winter
2.001 PPIC S7 120 Winter 1 +0% 30/15 Summer
2.002 PPICS6 15 Winter 1 +0% 30/15 Summer
3.000 PPIC S3 60 Winter 1 +0% 30/30 Winter
3.001 PPIC S4 60 Winter 1 +0% 30/15 Summer
3.002 PPIC S5 15 Winter 1 +0% 1/15 Summer
2.003 MHS2 15 Winter 1 +0% 1/15 Summer
4.000 Podium 240 Winter 1 +0% 30/60 Summer
5.000 PPIC S1 240 Winter 1 +0% 30/15 Summer
6.000 Podium 180 Winter 1 +0% 30/15 Winter
4.001 MH S1 240 Winter 1 +0% 1/15 Summer
7.000 Amenity 60 Winter 1 +0%
4.002 PPIC S2 60 Winter 1 +0%
2.004 PPIC S9 60 Winter 1 +0%
2.005 PPIC S10 60 Winter 1 +0%
8.000 PS Tank 60 Winter 1 +0% 30/15 Summer
8.001 MH S5 60 Winter 1 +0% 1/15 Summer
2.006 MH S3 60 Winter 1 +0%
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1 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm

©1982-2019 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

2.000 PPIC S8 47.535 -0.090 0.000 0.02 0.2 OK
2.001 PPIC S7 47.339 -0.092 0.000 0.02 0.2 OK
2.002 PPICS6 47.254 -0.071 0.000 0.06 0.7 OK
3.000 PPIC S3 47.466 -0.084 0.000 0.05 0.4 OK
3.001 PPIC S4 47.274 -0.077 0.000 0.11 0.8 OK
3.002 PPIC S5 47.258 0.077 0.000 0.17 1.2 SURCHARGED
2.003 MHS2 47.252 0.189 0.000 0.08 1.3 SURCHARGED
4.000 Podium 49.107 -0.043 0.000 0.09 0.8 OK*
5.000 PPIC S1 49.104 -0.016 0.000 0.04 0.3 OK
6.000 Podium 49.109 -0.041 0.000 0.15 1.3 OK*
4.001 MH S1 49.103 0.117 0.000 0.16 1.4 SURCHARGED
7.000 Amenity 49.058 -0.092 0.000 0.02 0.3 OK
4.002 PPIC S2 48.637 -0.078 0.000 0.11 1.7 FLOOD RISK
2.004 PPIC S9 46.832 -0.108 0.000 0.17 3.0 OK
2.005 PPIC S10 46.568 -0.110 0.000 0.16 3.0 OK
8.000 PS Tank 46.527 -0.073 0.000 0.06 3.1 OK
8.001 MH S5 46.525 0.107 0.000 0.18 2.9 SURCHARGED
2.006 MH S3 46.233 -0.086 0.000 0.38 5.8 OK
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1 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm

©1982-2019 Innovyze

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

2.007 MH S4 60 Winter 1 +0%
9.000 Ramp ACO 15 Winter 1 +0%
9.001 PPIC S11 15 Winter 1 +0%
9.002 Pump 1440 Winter 1 +0% 1/15 Summer
2.008 MHC1 240 Winter 1 +0%
10.000 BIN ACO 15 Winter 1 +0%
11.000 GAS Tank 60 Winter 1 +0% 30/15 Summer
10.001 MH S6 60 Winter 1 +0% 1/15 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

2.007 MH S4 46.133 -0.072 0.000 0.53 5.8 OK
9.000 Ramp ACO 45.872 -0.078 0.000 0.11 0.8 OK
9.001 PPIC S11 45.773 -0.077 0.000 0.12 0.8 OK
9.002 Pump 45.750 0.600 0.000 0.39 3.0 SURCHARGED
2.008 MHC1 45.980 -0.255 0.000 0.05 7.9 OK
10.000 BIN ACO 49.851 -0.099 0.000 0.00 0.1 OK
11.000 GAS Tank 47.229 -0.071 0.000 0.04 2.0 OK
10.001 MH S6 47.233 0.107 0.000 0.09 1.9 SURCHARGED
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm

©1982-2019 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 7
Number of Online Controls 5 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 0.357

Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 18.000 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status OFF
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
Return Period(s) (years) 1, 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.

2.000 PPIC S8 60 Winter 30 +0% 100/30 Winter
2.001 PPIC S7 15 Winter 30 +0% 30/15 Summer
2.002 PPICS6 15 Winter 30 +0% 30/15 Summer
3.000 PPIC S3 60 Winter 30 +0% 30/30 Winter
3.001 PPIC S4 15 Winter 30 +0% 30/15 Summer
3.002 PPIC S5 15 Winter 30 +0% 1/15 Summer
2.003 MHS2 15 Winter 30 +0% 1/15 Summer
4.000 Podium 240 Winter 30 +0% 30/60 Summer
5.000 PPIC S1 240 Winter 30 +0% 30/15 Summer
6.000 Podium 180 Winter 30 +0% 30/15 Winter
4.001 MH S1 240 Winter 30 +0% 1/15 Summer
7.000 Amenity 30 Winter 30 +0%
4.002 PPIC S2 30 Winter 30 +0%
2.004 PPIC S9 30 Winter 30 +0%
2.005 PPIC S10 30 Winter 30 +0%
8.000 PS Tank 180 Winter 30 +0% 30/15 Summer
8.001 MH S5 180 Winter 30 +0% 1/15 Summer
2.006 MH S3 30 Summer 30 +0%
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm

©1982-2019 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

2.000 PPIC S8 47.563 -0.062 0.000 0.09 0.7 OK
2.001 PPIC S7 47.626 0.195 0.000 0.09 0.8 SURCHARGED
2.002 PPICS6 47.637 0.312 0.000 0.11 1.3 FLOOD RISK
3.000 PPIC S3 47.559 0.009 0.000 0.19 1.4 SURCHARGED
3.001 PPIC S4 47.606 0.255 0.000 0.19 1.4 FLOOD RISK
3.002 PPIC S5 47.634 0.453 0.000 0.36 2.5 FLOOD RISK
2.003 MHS2 47.631 0.568 0.000 0.12 1.9 FLOOD RISK
4.000 Podium 49.195 0.045 0.000 0.12 1.1 SURCHARGED*
5.000 PPIC S1 49.192 0.072 0.000 0.09 0.7 SURCHARGED
6.000 Podium 49.201 0.051 0.000 0.24 2.0 FLOOD RISK*
4.001 MH S1 49.191 0.205 0.000 0.20 1.7 SURCHARGED
7.000 Amenity 49.068 -0.082 0.000 0.08 1.6 OK
4.002 PPIC S2 48.646 -0.069 0.000 0.21 3.1 FLOOD RISK
2.004 PPIC S9 46.845 -0.095 0.000 0.29 5.0 OK
2.005 PPIC S10 46.581 -0.097 0.000 0.27 4.9 OK
8.000 PS Tank 47.112 0.512 0.000 0.07 3.4 SURCHARGED
8.001 MH S5 47.120 0.702 0.000 0.19 3.0 SURCHARGED
2.006 MH S3 46.243 -0.076 0.000 0.49 7.5 OK
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm

©1982-2019 Innovyze

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

2.007 MH S4 30 Summer 30 +0%
9.000 Ramp ACO 15 Winter 30 +0%
9.001 PPIC S11 15 Winter 30 +0%
9.002 Pump 720 Winter 30 +0% 1/15 Summer
2.008 MHC1 30 Summer 30 +0%
10.000 BIN ACO 15 Winter 30 +0%
11.000 GAS Tank 180 Winter 30 +0% 30/15 Summer
10.001 MH S6 180 Winter 30 +0% 1/15 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

2.007 MH S4 46.147 -0.058 0.000 0.69 7.5 OK
9.000 Ramp ACO 45.886 -0.064 0.000 0.27 2.0 OK
9.001 PPIC S11 45.786 -0.064 0.000 0.28 2.1 OK
9.002 Pump 45.750 0.600 0.000 0.39 3.0 SURCHARGED
2.008 MHC1 45.988 -0.247 0.000 0.07 10.4 OK
10.000 BIN ACO 49.853 -0.097 0.000 0.01 0.3 OK
11.000 GAS Tank 47.836 0.536 0.000 0.04 2.1 SURCHARGED
10.001 MH S6 47.849 0.723 0.000 0.09 1.9 SURCHARGED
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100 year Return Period Summary of Critical Results by Maximum Level (Rank
1) for Storm

©1982-2019 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 7
Number of Online Controls 5 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 0.357

Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 18.000 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status OFF
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
Return Period(s) (years) 1, 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.

2.000 PPIC S8 60 Winter 100 +40% 100/30 Winter
2.001 PPIC S7 15 Summer 100 +40% 30/15 Summer
2.002 PPICS6 15 Summer 100 +40% 30/15 Summer
3.000 PPIC S3 60 Winter 100 +40% 30/30 Winter
3.001 PPIC S4 15 Winter 100 +40% 30/15 Summer
3.002 PPIC S5 15 Winter 100 +40% 1/15 Summer
2.003 MHS2 15 Summer 100 +40% 1/15 Summer
4.000 Podium 600 Winter 100 +40% 30/60 Summer
5.000 PPIC S1 360 Winter 100 +40% 30/15 Summer
6.000 Podium 720 Winter 100 +40% 30/15 Winter
4.001 MH S1 360 Winter 100 +40% 1/15 Summer
7.000 Amenity 15 Winter 100 +40%
4.002 PPIC S2 15 Winter 100 +40%
2.004 PPIC S9 15 Winter 100 +40%
2.005 PPIC S10 15 Winter 100 +40%
8.000 PS Tank 240 Winter 100 +40% 30/15 Summer
8.001 MH S5 240 Winter 100 +40% 1/15 Summer
2.006 MH S3 30 Winter 100 +40%
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100 year Return Period Summary of Critical Results by Maximum Level (Rank
1) for Storm

©1982-2019 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

2.000 PPIC S8 47.657 0.032 0.000 0.12 0.9 SURCHARGED
2.001 PPIC S7 47.714 0.283 0.000 0.10 0.9 FLOOD RISK
2.002 PPICS6 47.769 0.444 0.000 0.09 1.1 FLOOD RISK
3.000 PPIC S3 47.668 0.118 0.000 0.16 1.2 FLOOD RISK
3.001 PPIC S4 47.718 0.367 0.000 0.18 1.3 FLOOD RISK
3.002 PPIC S5 47.774 0.593 0.000 0.45 3.2 FLOOD RISK
2.003 MHS2 47.769 0.706 0.000 0.13 2.1 FLOOD RISK
4.000 Podium 49.321 0.171 0.000 0.14 1.3 FLOOD RISK*
5.000 PPIC S1 49.347 0.227 0.000 0.12 0.9 FLOOD RISK
6.000 Podium 49.321 0.171 0.000 0.20 1.7 FLOOD RISK*
4.001 MH S1 49.346 0.360 0.000 0.24 2.1 FLOOD RISK
7.000 Amenity 49.079 -0.071 0.000 0.18 3.6 OK
4.002 PPIC S2 48.656 -0.059 0.000 0.35 5.3 FLOOD RISK
2.004 PPIC S9 46.859 -0.081 0.000 0.43 7.3 OK
2.005 PPIC S10 46.593 -0.085 0.000 0.39 7.2 OK
8.000 PS Tank 48.046 1.446 0.000 0.06 3.3 FLOOD RISK
8.001 MH S5 48.056 1.638 0.000 0.19 3.0 SURCHARGED
2.006 MH S3 46.253 -0.066 0.000 0.60 9.1 OK
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100 year Return Period Summary of Critical Results by Maximum Level (Rank
1) for Storm

©1982-2019 Innovyze

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

2.007 MH S4 30 Winter 100 +40%
9.000 Ramp ACO 15 Winter 100 +40%
9.001 PPIC S11 15 Winter 100 +40%
9.002 Pump 15 Winter 100 +40% 1/15 Summer
2.008 MHC1 15 Winter 100 +40%
10.000 BIN ACO 15 Winter 100 +40%
11.000 GAS Tank 240 Winter 100 +40% 30/15 Summer
10.001 MH S6 240 Winter 100 +40% 1/15 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

2.007 MH S4 46.161 -0.044 0.000 0.84 9.1 OK
9.000 Ramp ACO 45.900 -0.050 0.000 0.49 3.7 OK
9.001 PPIC S11 45.805 -0.045 0.000 0.51 3.7 OK
9.002 Pump 45.783 0.633 0.000 0.39 3.0 SURCHARGED
2.008 MHC1 45.995 -0.240 0.000 0.08 12.1 OK
10.000 BIN ACO 49.856 -0.094 0.000 0.01 0.5 OK
11.000 GAS Tank 48.758 1.458 0.000 0.04 2.2 FLOOD RISK
10.001 MH S6 48.771 1.645 0.000 0.09 1.9 SURCHARGED


