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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Surface

©1982-2017 XP Solutions

Pipe Sizes STANDARD Manhole Sizes STANDARD

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

M5-60 (mm) 19.800 Add Flow / Climate Change (%) 0
Ratio R 0.400 Minimum Backdrop Height (m) 0.200

Maximum Rainfall (mm/hr) 0 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 Surface

Time
(mins)

Area
(ha)

Time
(mins)

Area
(ha)

Time
(mins)

Area
(ha)

0-4 0.446 4-8 0.654 8-12 0.031

Total Area Contributing (ha) = 1.131

Total Pipe Volume (m³) = 104.419

Network Design Table for Surface

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

1.000 5.610 0.037 150.0 0.038 5.00 0.0 0.600 o 150 Pipe/Conduit

2.000 5.348 0.036 148.6 0.051 5.00 0.0 0.600 o 150 Pipe/Conduit

1.001 22.661 0.051 444.3 0.056 0.00 0.0 0.600 o 600 Pipe/Conduit
1.002 22.952 0.051 450.0 0.047 0.00 0.0 0.600 o 600 Pipe/Conduit
1.003 6.432 0.045 142.9 0.062 0.00 0.0 0.600 o 600 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)

1.000 0.00 5.11 2.254 0.038 0.0 0.0 0.0 0.82 14.5 0.0

2.000 0.00 5.11 2.302 0.051 0.0 0.0 0.0 0.82 14.5 0.0

1.001 0.00 5.44 1.816 0.145 0.0 0.0 0.0 1.15 324.8 0.0
1.002 0.00 5.78 1.765 0.192 0.0 0.0 0.0 1.14 322.7 0.0
1.003 0.00 5.83 1.714 0.254 0.0 0.0 0.0 2.03 575.4 0.0
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Network Design Table for Surface

©1982-2017 XP Solutions

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

3.000 5.829 0.039 149.5 0.030 5.00 0.0 0.600 o 150 Pipe/Conduit

1.004 31.274 0.070 446.8 0.000 0.00 0.0 0.600 o 600 Pipe/Conduit

4.000 4.179 0.027 154.8 0.026 5.00 0.0 0.600 o 150 Pipe/Conduit

1.005 36.555 0.082 445.8 0.098 0.00 0.0 0.600 o 600 Pipe/Conduit

5.000 15.781 0.036 438.4 0.082 5.00 0.0 0.600 o 600 Pipe/Conduit
5.001 17.774 0.040 444.4 0.070 0.00 0.0 0.600 o 600 Pipe/Conduit
5.002 6.079 0.014 434.2 0.000 0.00 0.0 0.600 o 600 Pipe/Conduit

1.006 26.037 0.058 448.9 0.039 0.00 0.0 0.600 o 600 Pipe/Conduit

6.000 5.687 0.036 158.0 0.077 5.00 0.0 0.600 o 150 Pipe/Conduit

1.007 31.898 0.071 449.3 0.020 0.00 0.0 0.600 o 600 Pipe/Conduit
1.008 17.578 0.039 450.7 0.005 0.00 0.0 0.600 o 600 Pipe/Conduit

7.000 4.376 0.029 150.9 0.071 5.00 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)

3.000 0.00 5.12 2.158 0.030 0.0 0.0 0.0 0.82 14.5 0.0

1.004 0.00 6.29 1.669 0.284 0.0 0.0 0.0 1.15 323.9 0.0

4.000 0.00 5.09 2.076 0.026 0.0 0.0 0.0 0.81 14.2 0.0

1.005 0.00 6.82 1.599 0.408 0.0 0.0 0.0 1.15 324.3 0.0

5.000 0.00 5.23 1.607 0.082 0.0 0.0 0.0 1.16 327.0 0.0
5.001 0.00 5.49 1.571 0.152 0.0 0.0 0.0 1.15 324.8 0.0
5.002 0.00 5.57 1.531 0.152 0.0 0.0 0.0 1.16 328.6 0.0

1.006 0.00 7.20 1.517 0.599 0.0 0.0 0.0 1.14 323.1 0.0

6.000 0.00 5.12 1.945 0.077 0.0 0.0 0.0 0.80 14.1 0.0

1.007 0.00 7.66 1.459 0.696 0.0 0.0 0.0 1.14 323.0 0.0
1.008 0.00 7.92 1.388 0.701 0.0 0.0 0.0 1.14 322.5 0.0

7.000 0.00 5.09 1.828 0.071 0.0 0.0 0.0 0.82 14.4 0.0
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Network Design Table for Surface

©1982-2017 XP Solutions

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

1.009 27.082 0.061 444.0 0.000 0.00 0.0 0.600 o 600 Pipe/Conduit
1.010 24.952 0.056 445.6 0.028 0.00 0.0 0.600 o 600 Pipe/Conduit

8.000 6.213 0.041 151.5 0.042 5.00 0.0 0.600 o 150 Pipe/Conduit
8.001 16.140 0.036 448.3 0.041 0.00 0.0 0.600 o 600 Pipe/Conduit

9.000 6.666 0.015 444.4 0.030 5.00 0.0 0.600 o 600 Pipe/Conduit

8.002 21.878 0.049 446.5 0.043 0.00 0.0 0.600 o 600 Pipe/Conduit

1.011 33.966 0.080 424.6 0.090 0.00 0.0 0.600 o 600 Pipe/Conduit
1.012 9.057 0.052 174.2 0.085 0.00 0.0 0.600 o 225 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)

1.009 0.00 8.31 1.349 0.772 0.0 0.0 0.0 1.15 324.9 0.0
1.010 0.00 8.67 1.288 0.800 0.0 0.0 0.0 1.15 324.3 0.0

8.000 0.00 5.13 1.808 0.042 0.0 0.0 0.0 0.81 14.4 0.0
8.001 0.00 5.36 1.317 0.083 0.0 0.0 0.0 1.14 323.3 0.0

9.000 0.00 5.10 1.296 0.030 0.0 0.0 0.0 1.15 324.8 0.0

8.002 0.00 5.68 1.281 0.156 0.0 0.0 0.0 1.15 324.0 0.0

1.011 0.00 9.16 1.232 1.046 0.0 0.0 0.0 1.18 332.3 0.0
1.012 0.00 9.31 1.152 1.131 0.0 0.0 0.0 0.99 39.3 0.0
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Manhole Schedules for Surface
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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)

IC01 3.220 0.966 Open Manhole 600 1.000 2.254 150

ICS02 3.200 0.898 Open Manhole 600 2.000 2.302 150

MHS01 3.120 1.304 Open Manhole 1800 1.001 1.816 600 1.000 2.217 150

2.000 2.266 150

MHS02 3.260 1.495 Open Manhole 1800 1.002 1.765 600 1.001 1.765 600

MHS03 3.331 1.617 Open Manhole 1800 1.003 1.714 600 1.002 1.714 600

ICS04 3.160 1.002 Open Manhole 600 3.000 2.158 150

MHS04 3.474 1.805 Open Manhole 1800 1.004 1.669 600 1.003 1.669 600

3.000 2.119 150

ICS05 3.210 1.134 Open Manhole 600 4.000 2.076 150

MHS05 3.403 1.804 Open Manhole 1800 1.005 1.599 600 1.004 1.599 600

4.000 2.049 150

MHS06 2.850 1.243 Open Manhole 1800 5.000 1.607 600

MHS07 2.750 1.179 Open Manhole 1800 5.001 1.571 600 5.000 1.571 600

MHS08 2.830 1.299 Open Manhole 1800 5.002 1.531 600 5.001 1.531 600

MHS09 2.850 1.333 Open Manhole 1800 1.006 1.517 600 1.005 1.517 600

5.002 1.517 600

ICS06 2.815 0.870 Open Manhole 600 6.000 1.945 150

MHS10 2.700 1.241 Open Manhole 1800 1.007 1.459 600 1.006 1.459 600

6.000 1.909 150

MHS11 2.750 1.362 Open Manhole 1800 1.008 1.388 600 1.007 1.388 600

ICS07 2.970 1.142 Open Manhole 600 7.000 1.828 150

MHS12 2.840 1.491 Open Manhole 1800 1.009 1.349 600 1.008 1.349 600

7.000 1.799 150

MHS13 3.025 1.737 Open Manhole 1800 1.010 1.288 600 1.009 1.288 600

ICS08 2.765 0.957 Open Manhole 600 8.000 1.808 150

MHS14 2.650 1.333 Open Manhole 1800 8.001 1.317 600 8.000 1.767 150

MHS15 2.400 1.104 Open Manhole 1800 9.000 1.296 600

MHS16 2.750 1.469 Open Manhole 1800 8.002 1.281 600 8.001 1.281 600

9.000 1.281 600

MHS17 2.900 1.668 Open Manhole 1800 1.011 1.232 600 1.010 1.232 600

8.002 1.232 600

MHS17 2.900 1.748 Open Manhole 2700 1.012 1.152 225 1.011 1.152 600

2.000 0.900 Open Manhole 0 OUTFALL 1.012 1.100 225
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PIPELINE SCHEDULES for Surface

Upstream Manhole

©1982-2017 XP Solutions

PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

1.000 o 150 IC01 3.220 2.254 0.816 Open Manhole 600

2.000 o 150 ICS02 3.200 2.302 0.748 Open Manhole 600

1.001 o 600 MHS01 3.120 1.816 0.704 Open Manhole 1800
1.002 o 600 MHS02 3.260 1.765 0.895 Open Manhole 1800
1.003 o 600 MHS03 3.331 1.714 1.017 Open Manhole 1800

3.000 o 150 ICS04 3.160 2.158 0.852 Open Manhole 600

1.004 o 600 MHS04 3.474 1.669 1.205 Open Manhole 1800

4.000 o 150 ICS05 3.210 2.076 0.984 Open Manhole 600

1.005 o 600 MHS05 3.403 1.599 1.204 Open Manhole 1800

5.000 o 600 MHS06 2.850 1.607 0.643 Open Manhole 1800
5.001 o 600 MHS07 2.750 1.571 0.579 Open Manhole 1800
5.002 o 600 MHS08 2.830 1.531 0.699 Open Manhole 1800

1.006 o 600 MHS09 2.850 1.517 0.733 Open Manhole 1800

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)

1.000 5.610 150.0 MHS01 3.120 2.217 0.753 Open Manhole 1800

2.000 5.348 148.6 MHS01 3.120 2.266 0.704 Open Manhole 1800

1.001 22.661 444.3 MHS02 3.260 1.765 0.895 Open Manhole 1800
1.002 22.952 450.0 MHS03 3.331 1.714 1.017 Open Manhole 1800
1.003 6.432 142.9 MHS04 3.474 1.669 1.205 Open Manhole 1800

3.000 5.829 149.5 MHS04 3.474 2.119 1.205 Open Manhole 1800

1.004 31.274 446.8 MHS05 3.403 1.599 1.204 Open Manhole 1800

4.000 4.179 154.8 MHS05 3.403 2.049 1.204 Open Manhole 1800

1.005 36.555 445.8 MHS09 2.850 1.517 0.733 Open Manhole 1800

5.000 15.781 438.4 MHS07 2.750 1.571 0.579 Open Manhole 1800
5.001 17.774 444.4 MHS08 2.830 1.531 0.699 Open Manhole 1800
5.002 6.079 434.2 MHS09 2.850 1.517 0.733 Open Manhole 1800

1.006 26.037 448.9 MHS10 2.700 1.459 0.641 Open Manhole 1800
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PIPELINE SCHEDULES for Surface

Upstream Manhole

©1982-2017 XP Solutions

PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

6.000 o 150 ICS06 2.815 1.945 0.720 Open Manhole 600

1.007 o 600 MHS10 2.700 1.459 0.641 Open Manhole 1800
1.008 o 600 MHS11 2.750 1.388 0.762 Open Manhole 1800

7.000 o 150 ICS07 2.970 1.828 0.992 Open Manhole 600

1.009 o 600 MHS12 2.840 1.349 0.891 Open Manhole 1800
1.010 o 600 MHS13 3.025 1.288 1.137 Open Manhole 1800

8.000 o 150 ICS08 2.765 1.808 0.807 Open Manhole 600
8.001 o 600 MHS14 2.650 1.317 0.733 Open Manhole 1800

9.000 o 600 MHS15 2.400 1.296 0.504 Open Manhole 1800

8.002 o 600 MHS16 2.750 1.281 0.869 Open Manhole 1800

1.011 o 600 MHS17 2.900 1.232 1.068 Open Manhole 1800
1.012 o 225 MHS17 2.900 1.152 1.523 Open Manhole 2700

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)

6.000 5.687 158.0 MHS10 2.700 1.909 0.641 Open Manhole 1800

1.007 31.898 449.3 MHS11 2.750 1.388 0.762 Open Manhole 1800
1.008 17.578 450.7 MHS12 2.840 1.349 0.891 Open Manhole 1800

7.000 4.376 150.9 MHS12 2.840 1.799 0.891 Open Manhole 1800

1.009 27.082 444.0 MHS13 3.025 1.288 1.137 Open Manhole 1800
1.010 24.952 445.6 MHS17 2.900 1.232 1.068 Open Manhole 1800

8.000 6.213 151.5 MHS14 2.650 1.767 0.733 Open Manhole 1800
8.001 16.140 448.3 MHS16 2.750 1.281 0.869 Open Manhole 1800

9.000 6.666 444.4 MHS16 2.750 1.281 0.869 Open Manhole 1800

8.002 21.878 446.5 MHS17 2.900 1.232 1.068 Open Manhole 1800

1.011 33.966 424.6 MHS17 2.900 1.152 1.148 Open Manhole 2700
1.012 9.057 174.2 2.000 1.100 0.675 Open Manhole 0



The Millward Partnership Page 7
1 Malin Hill MA10575 Back Gate
Nottingham Cowbit Ph2
NG1 1JQ Detailed design Nov17
Date 01/11/2017 Designed by JMcK
File Drainage DD Rev- JMcK N... Checked by
XP Solutions Network 2017.1.2

Area Summary for Surface
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Pipe
Number

PIMP
Type

PIMP
Name

PIMP
(%)

Gross
Area (ha)

Imp.
Area (ha)

Pipe Total
(ha)

1.000  -  - 100 0.038 0.038 0.038
2.000  -  - 100 0.051 0.051 0.051
1.001  -  - 100 0.056 0.056 0.056
1.002  -  - 100 0.047 0.047 0.047
1.003  -  - 100 0.062 0.062 0.062
3.000  -  - 100 0.030 0.030 0.030
1.004  -  - 100 0.000 0.000 0.000
4.000  -  - 100 0.026 0.026 0.026
1.005  -  - 100 0.098 0.098 0.098
5.000  -  - 100 0.082 0.082 0.082
5.001  -  - 100 0.070 0.070 0.070
5.002  -  - 100 0.000 0.000 0.000
1.006  -  - 100 0.039 0.039 0.039
6.000  -  - 100 0.077 0.077 0.077
1.007  -  - 100 0.020 0.020 0.020
1.008  -  - 100 0.005 0.005 0.005
7.000  -  - 100 0.071 0.071 0.071
1.009  -  - 100 0.000 0.000 0.000
1.010  -  - 100 0.028 0.028 0.028
8.000  -  - 100 0.042 0.042 0.042
8.001  -  - 100 0.041 0.041 0.041
9.000  -  - 100 0.030 0.030 0.030
8.002  -  - 100 0.043 0.043 0.043
1.011  -  - 100 0.090 0.090 0.090
1.012  -  - 100 0.085 0.085 0.085

Total Total Total
1.131 1.131 1.131

Free Flowing Outfall Details for Surface

Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

1.012 2.000 1.100 1.100 0 0

Simulation Criteria for Surface

Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 0.000
Areal Reduction Factor 1.000 MADD Factor * 10m³/ha Storage 0.000

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 8
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
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Simulation Criteria for Surface
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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 0.403



The Millward Partnership Page 9
1 Malin Hill MA10575 Back Gate
Nottingham Cowbit Ph2
NG1 1JQ Detailed design Nov17
Date 01/11/2017 Designed by JMcK
File Drainage DD Rev- JMcK N... Checked by
XP Solutions Network 2017.1.2

Online Controls for Surface
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Hydro-Brake® Optimum Manhole: MHS17, DS/PN: 1.012, Volume (m³): 19.0

Unit Reference MD-SHE-0201-2200-1448-2200
Design Head (m) 1.448

Design Flow (l/s) 22.0
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 201

Invert Level (m) 1.152
Minimum Outlet Pipe Diameter (mm) 225
Suggested Manhole Diameter (mm) 1500

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

Design Point (Calculated) 1.448 22.0
Flush-Flo™ 0.435 22.0
Kick-Flo® 0.959 18.1

Mean Flow over Head Range - 18.9

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 6.9 1.200 20.1 3.000 31.2 7.000 46.9
0.200 19.0 1.400 21.6 3.500 33.6 7.500 48.5
0.300 21.5 1.600 23.1 4.000 35.8 8.000 50.1
0.400 22.0 1.800 24.4 4.500 37.9 8.500 51.5
0.500 21.9 2.000 25.7 5.000 39.9 9.000 53.0
0.600 21.6 2.200 26.9 5.500 41.7 9.500 54.4
0.800 20.5 2.400 28.0 6.000 43.5
1.000 18.4 2.600 29.1 6.500 45.3
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Storage Structures for Surface
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Porous Car Park Manhole: IC01, DS/PN: 1.000

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 8.0
Membrane Percolation (mm/hr) 1000 Length (m) 8.0

Max Percolation (l/s) 17.8 Slope (1:X) 350.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 2.860 Cap Volume Depth (m) 0.110

Porous Car Park Manhole: ICS02, DS/PN: 2.000

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 6.0
Membrane Percolation (mm/hr) 1000 Length (m) 20.0

Max Percolation (l/s) 33.3 Slope (1:X) 350.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 2.840 Cap Volume Depth (m) 0.110

Porous Car Park Manhole: ICS04, DS/PN: 3.000

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 5.0
Membrane Percolation (mm/hr) 1000 Length (m) 29.0

Max Percolation (l/s) 40.3 Slope (1:X) 350.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 2.800 Cap Volume Depth (m) 0.110

Porous Car Park Manhole: ICS05, DS/PN: 4.000

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 5.0
Membrane Percolation (mm/hr) 1000 Length (m) 22.0

Max Percolation (l/s) 30.6 Slope (1:X) 350.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 2.850 Cap Volume Depth (m) 0.110

Porous Car Park Manhole: ICS06, DS/PN: 6.000

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 5.0
Membrane Percolation (mm/hr) 1000 Length (m) 41.0

Max Percolation (l/s) 56.9 Slope (1:X) 350.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 2.455 Cap Volume Depth (m) 0.110

Porous Car Park Manhole: ICS07, DS/PN: 7.000

Infiltration Coefficient Base (m/hr) 0.00000 Max Percolation (l/s) 45.0
Membrane Percolation (mm/hr) 1000 Safety Factor 2.0
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Porous Car Park Manhole: ICS07, DS/PN: 7.000

©1982-2017 XP Solutions

Porosity 0.30 Slope (1:X) 350.0
Invert Level (m) 2.610 Depression Storage (mm) 5

Width (m) 6.0 Evaporation (mm/day) 3
Length (m) 27.0 Cap Volume Depth (m) 0.110

Porous Car Park Manhole: ICS08, DS/PN: 8.000

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 5.0
Membrane Percolation (mm/hr) 1000 Length (m) 16.0

Max Percolation (l/s) 22.2 Slope (1:X) 350.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 2.405 Cap Volume Depth (m) 0.110

Cellular Storage Manhole: MHS17, DS/PN: 1.012

Invert Level (m) 1.152 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)

0.000 400.0 0.0 5.200 0.0 0.0
0.400 400.0 0.0 5.600 0.0 0.0
0.800 400.0 0.0 6.000 0.0 0.0
1.200 400.0 0.0 6.400 0.0 0.0
1.201 0.0 0.0 6.800 0.0 0.0
2.000 0.0 0.0 7.200 0.0 0.0
2.400 0.0 0.0 7.600 0.0 0.0
2.800 0.0 0.0 8.000 0.0 0.0
3.200 0.0 0.0 8.400 0.0 0.0
3.600 0.0 0.0 8.800 0.0 0.0
4.000 0.0 0.0 9.200 0.0 0.0
4.400 0.0 0.0 9.600 0.0 0.0
4.800 0.0 0.0 10.000 0.0 0.0
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2 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Surface
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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 0.000
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 8
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 0.400

Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 19.800 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 450.0 DVD Status ON
Analysis Timestep Fine Inertia Status ON

DTS 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.

Water
 Level
(m)

1.000 IC01 15 Winter 2 +0% 100/15 Summer 2.335
2.000 ICS02 15 Winter 2 +0% 30/15 Summer 2.401
1.001 MHS01 15 Winter 2 +0% 100/30 Winter 1.959
1.002 MHS02 15 Winter 2 +0% 100/15 Summer 1.920
1.003 MHS03 15 Winter 2 +0% 100/15 Summer 1.876
3.000 ICS04 15 Winter 2 +0% 100/15 Summer 2.228
1.004 MHS04 15 Winter 2 +0% 100/15 Winter 1.865
4.000 ICS05 15 Winter 2 +0% 100/15 Summer 2.145
1.005 MHS05 15 Winter 2 +0% 100/15 Winter 1.821
5.000 MHS06 15 Winter 2 +0% 100/120 Winter 1.778
5.001 MHS07 15 Winter 2 +0% 100/15 Winter 1.775
5.002 MHS08 15 Winter 2 +0% 100/15 Winter 1.770
1.006 MHS09 15 Winter 2 +0% 100/15 Winter 1.768
6.000 ICS06 15 Winter 2 +0% 2/15 Summer 2.102
1.007 MHS10 15 Winter 2 +0% 100/15 Winter 1.718
1.008 MHS11 15 Winter 2 +0% 100/15 Summer 1.655
7.000 ICS07 15 Winter 2 +0% 2/15 Summer 1.983
1.009 MHS12 15 Winter 2 +0% 100/15 Winter 1.605
1.010 MHS13 15 Winter 2 +0% 100/15 Winter 1.543
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2 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Surface

©1982-2017 XP Solutions

PN
US/MH
Name

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.000 IC01 -0.069 0.000 0.57 6.8 OK
2.000 ICS02 -0.051 0.000 0.76 9.1 OK
1.001 MHS01 -0.457 0.000 0.09 23.9 OK
1.002 MHS02 -0.445 0.000 0.12 29.4 OK
1.003 MHS03 -0.438 0.000 0.12 37.4 OK
3.000 ICS04 -0.080 0.000 0.44 5.3 OK
1.004 MHS04 -0.404 0.000 0.15 41.1 OK
4.000 ICS05 -0.081 0.000 0.43 4.6 OK
1.005 MHS05 -0.378 0.000 0.20 54.8 OK
5.000 MHS06 -0.429 0.000 0.07 13.8 OK
5.001 MHS07 -0.396 0.000 0.10 21.4 OK
5.002 MHS08 -0.361 0.000 0.08 17.5 OK
1.006 MHS09 -0.349 0.000 0.29 73.3 OK
6.000 ICS06 0.007 0.000 1.18 13.7 SURCHARGED
1.007 MHS10 -0.341 0.000 0.30 80.4 OK
1.008 MHS11 -0.333 0.000 0.38 79.4 OK
7.000 ICS07 0.005 0.000 1.17 12.7 SURCHARGED
1.009 MHS12 -0.344 0.000 0.32 82.0 OK
1.010 MHS13 -0.345 0.000 0.33 83.7 OK
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2 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Surface

©1982-2017 XP Solutions

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

8.000 ICS08 15 Winter 2 +0% 30/15 Summer 1.894
8.001 MHS14 30 Winter 2 +0% 100/60 Summer 1.488
9.000 MHS15 30 Winter 2 +0% 100/60 Summer 1.486
8.002 MHS16 30 Winter 2 +0% 100/15 Winter 1.486
1.011 MHS17 30 Winter 2 +0% 100/15 Winter 1.482
1.012 MHS17 120 Winter 2 +0% 2/30 Winter 1.421

PN
US/MH
Name

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded

8.000 ICS08 -0.064 0.000 0.62 7.5 OK
8.001 MHS14 -0.429 0.000 0.05 10.5 OK
9.000 MHS15 -0.410 0.000 0.02 3.5 OK
8.002 MHS16 -0.395 0.000 0.07 17.3 OK
1.011 MHS17 -0.350 0.000 0.36 100.2 OK
1.012 MHS17 0.044 0.000 0.66 21.1 SURCHARGED
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Surface
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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 0.000
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 8
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 0.400

Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 19.800 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 450.0 DVD Status ON
Analysis Timestep Fine Inertia Status ON

DTS 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.

Water
 Level
(m)

1.000 IC01 15 Winter 30 +0% 100/15 Summer 2.404
2.000 ICS02 15 Winter 30 +0% 30/15 Summer 2.486
1.001 MHS01 15 Winter 30 +0% 100/30 Winter 2.044
1.002 MHS02 15 Winter 30 +0% 100/15 Summer 2.018
1.003 MHS03 15 Winter 30 +0% 100/15 Summer 1.988
3.000 ICS04 15 Winter 30 +0% 100/15 Summer 2.265
1.004 MHS04 15 Winter 30 +0% 100/15 Winter 1.980
4.000 ICS05 15 Winter 30 +0% 100/15 Summer 2.180
1.005 MHS05 15 Winter 30 +0% 100/15 Winter 1.949
5.000 MHS06 15 Winter 30 +0% 100/120 Winter 1.933
5.001 MHS07 15 Winter 30 +0% 100/15 Winter 1.926
5.002 MHS08 15 Winter 30 +0% 100/15 Winter 1.909
1.006 MHS09 15 Winter 30 +0% 100/15 Winter 1.903
6.000 ICS06 15 Winter 30 +0% 2/15 Summer 2.236
1.007 MHS10 15 Winter 30 +0% 100/15 Winter 1.858
1.008 MHS11 15 Winter 30 +0% 100/15 Summer 1.794
7.000 ICS07 15 Winter 30 +0% 2/15 Summer 2.092
1.009 MHS12 120 Winter 30 +0% 100/15 Winter 1.762
1.010 MHS13 120 Winter 30 +0% 100/15 Winter 1.736
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Surface

©1982-2017 XP Solutions

PN
US/MH
Name

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.000 IC01 0.000 0.000 1.08 12.9 OK
2.000 ICS02 0.034 0.000 1.45 17.2 SURCHARGED
1.001 MHS01 -0.372 0.000 0.19 48.6 OK
1.002 MHS02 -0.347 0.000 0.24 61.1 OK
1.003 MHS03 -0.326 0.000 0.25 76.8 OK
3.000 ICS04 -0.043 0.000 0.84 10.1 OK
1.004 MHS04 -0.289 0.000 0.31 83.2 OK
4.000 ICS05 -0.046 0.000 0.81 8.8 OK
1.005 MHS05 -0.250 0.000 0.41 111.8 OK
5.000 MHS06 -0.274 0.000 0.13 25.5 OK
5.001 MHS07 -0.245 0.000 0.20 42.4 OK
5.002 MHS08 -0.222 0.000 0.17 34.6 OK
1.006 MHS09 -0.214 0.000 0.57 145.2 OK
6.000 ICS06 0.141 0.000 2.22 25.9 SURCHARGED
1.007 MHS10 -0.201 0.000 0.62 163.9 OK
1.008 MHS11 -0.194 0.000 0.77 160.1 OK
7.000 ICS07 0.114 0.000 2.21 23.9 SURCHARGED
1.009 MHS12 -0.187 0.000 0.30 77.8 OK
1.010 MHS13 -0.152 0.000 0.31 79.2 OK
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Surface
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PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

8.000 ICS08 15 Winter 30 +0% 30/15 Summer 1.967
8.001 MHS14 120 Winter 30 +0% 100/60 Summer 1.709
9.000 MHS15 120 Winter 30 +0% 100/60 Summer 1.709
8.002 MHS16 120 Winter 30 +0% 100/15 Winter 1.709
1.011 MHS17 120 Winter 30 +0% 100/15 Winter 1.709
1.012 MHS17 120 Winter 30 +0% 2/30 Winter 1.661

PN
US/MH
Name

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded

8.000 ICS08 0.009 0.000 1.18 14.2 SURCHARGED
8.001 MHS14 -0.208 0.000 0.04 8.5 OK
9.000 MHS15 -0.187 0.000 0.01 2.9 OK
8.002 MHS16 -0.172 0.000 0.06 14.2 OK
1.011 MHS17 -0.123 0.000 0.35 97.9 OK
1.012 MHS17 0.284 0.000 0.68 21.9 SURCHARGED
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100 year Return Period Summary of Critical Results by Maximum Level (Rank
1) for Surface

©1982-2017 XP Solutions

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

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 0.000
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 8
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 0.400

Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 19.800 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 450.0 DVD Status ON
Analysis Timestep Fine Inertia Status ON

DTS 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.

Water
 Level
(m)

1.000 IC01 15 Winter 100 +40% 100/15 Summer 2.507
2.000 ICS02 15 Winter 100 +40% 30/15 Summer 2.666
1.001 MHS01 30 Winter 100 +40% 100/30 Winter 2.425
1.002 MHS02 30 Winter 100 +40% 100/15 Summer 2.401
1.003 MHS03 30 Winter 100 +40% 100/15 Summer 2.385
3.000 ICS04 15 Winter 100 +40% 100/15 Summer 2.355
1.004 MHS04 15 Winter 100 +40% 100/15 Winter 2.269
4.000 ICS05 15 Winter 100 +40% 100/15 Summer 2.262
1.005 MHS05 180 Winter 100 +40% 100/15 Winter 2.252
5.000 MHS06 180 Winter 100 +40% 100/120 Winter 2.251
5.001 MHS07 180 Winter 100 +40% 100/15 Winter 2.251
5.002 MHS08 180 Winter 100 +40% 100/15 Winter 2.250
1.006 MHS09 180 Winter 100 +40% 100/15 Winter 2.250
6.000 ICS06 15 Winter 100 +40% 2/15 Summer 2.513
1.007 MHS10 180 Winter 100 +40% 100/15 Winter 2.248
1.008 MHS11 180 Winter 100 +40% 100/15 Summer 2.245
7.000 ICS07 15 Winter 100 +40% 2/15 Summer 2.442
1.009 MHS12 180 Winter 100 +40% 100/15 Winter 2.242
1.010 MHS13 180 Winter 100 +40% 100/15 Winter 2.239
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100 year Return Period Summary of Critical Results by Maximum Level (Rank
1) for Surface

©1982-2017 XP Solutions

PN
US/MH
Name

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.000 IC01 0.103 0.000 1.95 23.3 SURCHARGED
2.000 ICS02 0.214 0.000 2.62 31.2 SURCHARGED
1.001 MHS01 0.009 0.000 0.27 67.4 SURCHARGED
1.002 MHS02 0.036 0.000 0.32 79.2 SURCHARGED
1.003 MHS03 0.071 0.000 0.31 97.7 SURCHARGED
3.000 ICS04 0.047 0.000 1.53 18.4 SURCHARGED
1.004 MHS04 0.000 0.000 0.48 127.1 SURCHARGED
4.000 ICS05 0.036 0.000 1.47 16.0 SURCHARGED
1.005 MHS05 0.053 0.000 0.19 53.1 SURCHARGED
5.000 MHS06 0.044 0.000 0.06 11.1 SURCHARGED
5.001 MHS07 0.080 0.000 0.09 20.2 SURCHARGED
5.002 MHS08 0.119 0.000 0.10 20.3 SURCHARGED
1.006 MHS09 0.133 0.000 0.29 73.6 SURCHARGED
6.000 ICS06 0.418 0.000 3.56 41.5 FLOOD RISK
1.007 MHS10 0.189 0.000 0.32 84.2 SURCHARGED
1.008 MHS11 0.257 0.000 0.40 84.5 SURCHARGED
7.000 ICS07 0.464 0.000 3.99 43.3 SURCHARGED
1.009 MHS12 0.293 0.000 0.36 93.3 SURCHARGED
1.010 MHS13 0.351 0.000 0.37 95.3 SURCHARGED
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100 year Return Period Summary of Critical Results by Maximum Level (Rank
1) for Surface
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PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

8.000 ICS08 180 Winter 100 +40% 30/15 Summer 2.238
8.001 MHS14 180 Winter 100 +40% 100/60 Summer 2.236
9.000 MHS15 180 Winter 100 +40% 100/60 Summer 2.236
8.002 MHS16 180 Winter 100 +40% 100/15 Winter 2.236
1.011 MHS17 180 Winter 100 +40% 100/15 Winter 2.235
1.012 MHS17 180 Winter 100 +40% 2/30 Winter 2.231

PN
US/MH
Name

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded

8.000 ICS08 0.280 0.000 0.51 6.1 SURCHARGED
8.001 MHS14 0.319 0.000 0.06 11.1 FLOOD RISK
9.000 MHS15 0.340 0.000 0.02 4.0 FLOOD RISK
8.002 MHS16 0.355 0.000 0.08 20.7 SURCHARGED
1.011 MHS17 0.403 0.000 0.43 120.1 SURCHARGED
1.012 MHS17 0.854 0.000 0.68 21.9 SURCHARGED


	STORM SEWER DESIGN by the Modified Rational Method



Design Criteria for Surface
	Time Area Diagram for Surface
	Network Design Table for Surface
	Manhole Schedules for Surface
	PIPELINE SCHEDULES for Surface



Upstream Manhole
	Area Summary for Surface
	Free Flowing Outfall Details for Surface
	Simulation Criteria for Surface
	Synthetic Rainfall Details
	Online Controls for Surface
	Hydro-Brake® Optimum Manhole: MHS17, DS/PN: 1.012, Volume (m³): 19.0
	Storage Structures for Surface
	Porous Car Park Manhole: IC01, DS/PN: 1.000
	Porous Car Park Manhole: ICS02, DS/PN: 2.000
	Porous Car Park Manhole: ICS04, DS/PN: 3.000
	Porous Car Park Manhole: ICS05, DS/PN: 4.000
	Porous Car Park Manhole: ICS06, DS/PN: 6.000
	Porous Car Park Manhole: ICS07, DS/PN: 7.000
	Porous Car Park Manhole: ICS08, DS/PN: 8.000
	Cellular Storage Manhole: MHS17, DS/PN: 1.012
	2 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Surface
	30 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Surface
	100 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Surface

