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Upstream
Structures

Outflow To Overflow To

(None) Hydraulic Calcs (1 in 1) BOTTOM.SRCX (None)

Half Drain Time : 224 minutes.

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

15 min Summer 42.711 0.031 0.0 0.3 0.3 2.4 O K
30 min Summer 42.723 0.043 0.0 0.3 0.3 3.5 O K
60 min Summer 42.734 0.054 0.0 0.3 0.3 4.7 O K
120 min Summer 42.743 0.063 0.0 0.3 0.3 5.8 O K
180 min Summer 42.747 0.067 0.0 0.3 0.3 6.3 O K
240 min Summer 42.749 0.069 0.0 0.3 0.3 6.6 O K
360 min Summer 42.751 0.071 0.0 0.3 0.3 6.9 O K
480 min Summer 42.751 0.071 0.0 0.3 0.3 6.9 O K
600 min Summer 42.750 0.070 0.0 0.3 0.3 6.8 O K
720 min Summer 42.749 0.069 0.0 0.3 0.3 6.6 O K
960 min Summer 42.747 0.067 0.0 0.3 0.3 6.3 O K
1440 min Summer 42.741 0.061 0.0 0.3 0.3 5.6 O K
2160 min Summer 42.731 0.051 0.0 0.3 0.3 4.5 O K
2880 min Summer 42.722 0.042 0.0 0.3 0.3 3.5 O K
4320 min Summer 42.707 0.027 0.0 0.3 0.3 2.0 O K
5760 min Summer 42.695 0.015 0.0 0.3 0.3 1.1 O K
7200 min Summer 42.689 0.009 0.0 0.2 0.2 0.6 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 26.578 0.0 2.6 21
30 min Summer 17.617 0.0 3.9 34
60 min Summer 11.376 0.0 5.4 64
120 min Summer 7.231 0.0 7.2 122
180 min Summer 5.524 0.0 8.4 176
240 min Summer 4.561 0.0 9.4 206
360 min Summer 3.474 0.0 10.9 272
480 min Summer 2.846 0.0 12.0 340
600 min Summer 2.439 0.0 12.9 410
720 min Summer 2.150 0.0 13.7 478
960 min Summer 1.762 0.0 15.0 616
1440 min Summer 1.332 0.0 17.0 884
2160 min Summer 1.008 0.0 19.2 1276
2880 min Summer 0.826 0.0 20.8 1644
4320 min Summer 0.624 0.0 23.1 2340
5760 min Summer 0.512 0.0 24.9 3048
7200 min Summer 0.440 0.0 26.2 3744
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Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

8640 min Summer 42.684 0.004 0.0 0.2 0.2 0.3 O K
10080 min Summer 42.681 0.001 0.0 0.2 0.2 0.1 O K

15 min Winter 42.716 0.036 0.0 0.3 0.3 2.9 O K
30 min Winter 42.729 0.049 0.0 0.3 0.3 4.2 O K
60 min Winter 42.740 0.060 0.0 0.3 0.3 5.5 O K
120 min Winter 42.751 0.071 0.0 0.3 0.3 6.8 O K
180 min Winter 42.755 0.075 0.0 0.3 0.3 7.5 O K
240 min Winter 42.758 0.078 0.0 0.3 0.3 7.8 O K
360 min Winter 42.760 0.080 0.0 0.3 0.3 8.0 O K
480 min Winter 42.759 0.079 0.0 0.3 0.3 8.0 O K
600 min Winter 42.758 0.078 0.0 0.3 0.3 7.9 O K
720 min Winter 42.756 0.076 0.0 0.3 0.3 7.6 O K
960 min Winter 42.752 0.072 0.0 0.3 0.3 7.0 O K
1440 min Winter 42.742 0.062 0.0 0.3 0.3 5.7 O K
2160 min Winter 42.727 0.047 0.0 0.3 0.3 4.0 O K
2880 min Winter 42.713 0.033 0.0 0.3 0.3 2.5 O K
4320 min Winter 42.693 0.013 0.0 0.3 0.3 0.9 O K
5760 min Winter 42.683 0.003 0.0 0.2 0.2 0.2 O K
7200 min Winter 42.680 0.000 0.0 0.2 0.2 0.0 O K
8640 min Winter 42.680 0.000 0.0 0.2 0.2 0.0 O K
10080 min Winter 42.680 0.000 0.0 0.2 0.2 0.0 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

8640 min Summer 0.388 0.0 27.3 4416
10080 min Summer 0.349 0.0 28.1 5136

15 min Winter 26.578 0.0 3.1 21
30 min Winter 17.617 0.0 4.5 34
60 min Winter 11.376 0.0 6.2 62
120 min Winter 7.231 0.0 8.3 120
180 min Winter 5.524 0.0 9.6 176
240 min Winter 4.561 0.0 10.7 230
360 min Winter 3.474 0.0 12.4 290
480 min Winter 2.846 0.0 13.6 368
600 min Winter 2.439 0.0 14.7 446
720 min Winter 2.150 0.0 15.5 522
960 min Winter 1.762 0.0 17.0 672
1440 min Winter 1.332 0.0 19.3 954
2160 min Winter 1.008 0.0 21.8 1344
2880 min Winter 0.826 0.0 23.6 1704
4320 min Winter 0.624 0.0 26.4 2340
5760 min Winter 0.512 0.0 28.5 3008
7200 min Winter 0.440 0.0 30.1 0
8640 min Winter 0.388 0.0 31.4 0
10080 min Winter 0.349 0.0 32.4 0
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Rainfall Model FSR Winter Storms Yes
Return Period (years) 1 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.000 Shortest Storm (mins) 15

Ratio R 0.350 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +0

Time Area Diagram

Total Area (ha) 0.080

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.055 4 8 0.025
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Storage is Online Cover Level (m) 44.680

Complex Structure

Cellular Storage

Invert Level (m) 42.680 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 65.0 0.0 1.501 0.0 0.0
1.500 65.0 0.0

Porous Car Park

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 16.5
Membrane Percolation (mm/hr) 1000 Length (m) 16.5

Max Percolation (l/s) 75.6 Slope (1:X) 200.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 42.680 Membrane Depth (m) 0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0030-6000-1900-6000
Design Head (m) 1.900

Design Flow (l/s) 0.6
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 30

Invert Level (m) 42.640
Minimum Outlet Pipe Diameter (mm) 75
Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 1.900 0.6
Flush-Flo™ 0.136 0.3
Kick-Flo® 0.273 0.3

Mean Flow over Head Range - 0.4

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

0.100 0.3 1.200 0.5 3.000 0.7 7.000 1.1
0.200 0.3 1.400 0.5 3.500 0.8 7.500 1.1
0.300 0.3 1.600 0.6 4.000 0.8 8.000 1.1
0.400 0.3 1.800 0.6 4.500 0.9 8.500 1.2
0.500 0.3 2.000 0.6 5.000 0.9 9.000 1.2
0.600 0.4 2.200 0.6 5.500 1.0 9.500 1.2
0.800 0.4 2.400 0.7 6.000 1.0
1.000 0.5 2.600 0.7 6.500 1.0
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Upstream
Structures

Outflow To Overflow To

Hydraulic Calcs (1 in 1) TOP.SRCX (None) (None)

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Volume
(m³)

Status

15 min Summer 40.808 0.488 0.2 2.3 O K
30 min Summer 40.876 0.556 0.2 3.1 O K
60 min Summer 40.941 0.621 0.2 3.9 O K
120 min Summer 41.003 0.683 0.3 4.8 O K
180 min Summer 41.041 0.721 0.3 5.4 O K
240 min Summer 41.070 0.750 0.3 5.8 O K
360 min Summer 41.114 0.794 0.3 6.6 O K
480 min Summer 41.146 0.826 0.3 7.2 O K
600 min Summer 41.172 0.852 0.3 7.6 O K
720 min Summer 41.192 0.872 0.3 8.0 O K
960 min Summer 41.220 0.900 0.3 8.6 O K
1440 min Summer 41.238 0.918 0.3 9.0 O K
2160 min Summer 41.239 0.919 0.3 9.0 O K
2880 min Summer 41.232 0.912 0.3 8.8 O K
4320 min Summer 41.198 0.878 0.3 8.2 O K
5760 min Summer 41.141 0.821 0.3 7.1 O K
7200 min Summer 41.072 0.752 0.3 5.9 O K
8640 min Summer 41.000 0.680 0.3 4.7 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 26.578 0.0 4.6 160
30 min Summer 17.617 0.0 6.5 224
60 min Summer 11.376 0.0 8.8 306
120 min Summer 7.231 0.0 11.5 414
180 min Summer 5.524 0.0 13.4 492
240 min Summer 4.561 0.0 14.9 558
360 min Summer 3.474 0.0 17.1 646
480 min Summer 2.846 0.0 18.8 712
600 min Summer 2.439 0.0 20.2 774
720 min Summer 2.150 0.0 21.4 832
960 min Summer 1.762 0.0 23.4 968
1440 min Summer 1.332 0.0 26.6 1358
2160 min Summer 1.008 0.0 30.1 1688
2880 min Summer 0.826 0.0 32.7 2024
4320 min Summer 0.624 0.0 36.6 2720
5760 min Summer 0.512 0.0 39.6 3392
7200 min Summer 0.440 0.0 42.0 4040
8640 min Summer 0.388 0.0 44.0 4680
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Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Volume
(m³)

Status

10080 min Summer 40.935 0.615 0.2 3.8 O K
15 min Winter 40.837 0.517 0.2 2.6 O K
30 min Winter 40.908 0.588 0.2 3.5 O K
60 min Winter 40.975 0.655 0.3 4.4 O K
120 min Winter 41.042 0.722 0.3 5.4 O K
180 min Winter 41.081 0.761 0.3 6.0 O K
240 min Winter 41.110 0.790 0.3 6.5 O K
360 min Winter 41.156 0.836 0.3 7.4 O K
480 min Winter 41.189 0.869 0.3 8.0 O K
600 min Winter 41.217 0.897 0.3 8.5 O K
720 min Winter 41.239 0.919 0.3 9.0 O K
960 min Winter 41.274 0.954 0.3 9.7 O K
1440 min Winter 41.305 0.985 0.3 10.4 O K
2160 min Winter 41.302 0.982 0.3 10.3 O K
2880 min Winter 41.282 0.962 0.3 9.9 O K
4320 min Winter 41.188 0.868 0.3 8.0 O K
5760 min Winter 41.065 0.745 0.3 5.8 O K
7200 min Winter 40.953 0.633 0.3 4.1 O K
8640 min Winter 40.856 0.536 0.2 2.9 O K
10080 min Winter 40.770 0.450 0.2 2.0 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

10080 min Summer 0.349 0.0 45.7 5440
15 min Winter 26.578 0.0 5.3 180
30 min Winter 17.617 0.0 7.5 252
60 min Winter 11.376 0.0 10.0 344
120 min Winter 7.231 0.0 13.1 460
180 min Winter 5.524 0.0 15.2 540
240 min Winter 4.561 0.0 16.9 596
360 min Winter 3.474 0.0 19.4 684
480 min Winter 2.846 0.0 21.3 748
600 min Winter 2.439 0.0 22.9 802
720 min Winter 2.150 0.0 24.2 850
960 min Winter 1.762 0.0 26.5 964
1440 min Winter 1.332 0.0 30.0 1392
2160 min Winter 1.008 0.0 34.0 1752
2880 min Winter 0.826 0.0 37.0 2092
4320 min Winter 0.624 0.0 41.5 2768
5760 min Winter 0.512 0.0 45.0 3400
7200 min Winter 0.440 0.0 47.8 4104
8640 min Winter 0.388 0.0 50.2 4760
10080 min Winter 0.349 0.0 52.1 5456
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Rainfall Model FSR Winter Storms Yes
Return Period (years) 1 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.000 Shortest Storm (mins) 15

Ratio R 0.350 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +0

Time Area Diagram

Total Area (ha) 0.040

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.025 4 8 0.015
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Storage is Online Cover Level (m) 42.120

Pipe Structure

Diameter (m) 1.200 Length (m) 49.649
Slope (1:X) 21.000 Invert Level (m) 40.320

Complex Outflow Control

Hydro-Brake® Optimum

Unit Reference MD-SHE-0025-3000-0950-3000
Design Head (m) 0.950

Design Flow (l/s) 0.3
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 25

Invert Level (m) 40.320
Minimum Outlet Pipe Diameter (mm) 75
Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 0.950 0.3
Flush-Flo™ 0.109 0.2
Kick-Flo® 0.220 0.2

Mean Flow over Head Range - 0.2

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 0.2 1.200 0.3 3.000 0.5 7.000 0.7
0.200 0.2 1.400 0.4 3.500 0.5 7.500 0.7
0.300 0.2 1.600 0.4 4.000 0.6 8.000 0.8
0.400 0.2 1.800 0.4 4.500 0.6 8.500 0.8
0.500 0.2 2.000 0.4 5.000 0.6 9.000 0.8
0.600 0.2 2.200 0.4 5.500 0.6 9.500 0.8
0.800 0.3 2.400 0.4 6.000 0.7
1.000 0.3 2.600 0.5 6.500 0.7

Hydro-Brake® Optimum

Unit Reference MD-SHE-0045-8000-0700-8000
Design Head (m) 0.700
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Design Flow (l/s) 0.8
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 45

Invert Level (m) 41.300
Minimum Outlet Pipe Diameter (mm) 75
Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 0.700 0.8
Flush-Flo™ 0.198 0.8
Kick-Flo® 0.401 0.6

Mean Flow over Head Range - 0.7

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 0.7 1.200 1.0 3.000 1.5 7.000 2.3
0.200 0.8 1.400 1.1 3.500 1.6 7.500 2.3
0.300 0.7 1.600 1.2 4.000 1.7 8.000 2.4
0.400 0.6 1.800 1.2 4.500 1.8 8.500 2.5
0.500 0.7 2.000 1.3 5.000 1.9 9.000 2.6
0.600 0.7 2.200 1.3 5.500 2.0 9.500 2.6
0.800 0.8 2.400 1.4 6.000 2.1
1.000 0.9 2.600 1.4 6.500 2.2
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Upstream
Structures

Outflow To Overflow To

(None) Hydraulic Calcs (1 in 30) BOTTOM.SRCX (None)

Half Drain Time : 693 minutes.

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

15 min Summer 42.760 0.080 0.0 0.3 0.3 8.1 O K
30 min Summer 42.781 0.101 0.0 0.3 0.3 11.1 O K
60 min Summer 42.803 0.123 0.0 0.3 0.3 14.3 O K
120 min Summer 42.825 0.145 0.0 0.3 0.3 17.4 O K
180 min Summer 42.836 0.156 0.0 0.3 0.3 19.0 O K
240 min Summer 42.843 0.163 0.0 0.3 0.3 20.0 O K
360 min Summer 42.849 0.169 0.0 0.3 0.3 20.8 O K
480 min Summer 42.851 0.171 0.0 0.3 0.3 21.1 O K
600 min Summer 42.850 0.170 0.0 0.3 0.3 21.0 O K
720 min Summer 42.849 0.169 0.0 0.3 0.3 20.8 O K
960 min Summer 42.845 0.165 0.0 0.3 0.3 20.3 O K
1440 min Summer 42.837 0.157 0.0 0.3 0.3 19.1 O K
2160 min Summer 42.825 0.145 0.0 0.3 0.3 17.4 O K
2880 min Summer 42.813 0.133 0.0 0.3 0.3 15.7 O K
4320 min Summer 42.790 0.110 0.0 0.3 0.3 12.4 O K
5760 min Summer 42.769 0.089 0.0 0.3 0.3 9.4 O K
7200 min Summer 42.752 0.072 0.0 0.3 0.3 7.0 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 65.002 0.0 8.3 22
30 min Summer 43.293 0.0 11.6 36
60 min Summer 27.653 0.0 15.2 66
120 min Summer 17.172 0.0 19.1 124
180 min Summer 12.859 0.0 21.7 184
240 min Summer 10.426 0.0 23.5 242
360 min Summer 7.714 0.0 26.2 362
480 min Summer 6.230 0.0 28.2 480
600 min Summer 5.275 0.0 29.9 572
720 min Summer 4.602 0.0 31.3 620
960 min Summer 3.709 0.0 33.7 744
1440 min Summer 2.733 0.0 37.1 1008
2160 min Summer 2.010 0.0 40.8 1408
2880 min Summer 1.616 0.0 43.5 1820
4320 min Summer 1.186 0.0 47.4 2596
5760 min Summer 0.951 0.0 50.2 3344
7200 min Summer 0.802 0.0 52.2 4040
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Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

8640 min Summer 42.737 0.057 0.0 0.3 0.3 5.1 O K
10080 min Summer 42.724 0.044 0.0 0.3 0.3 3.7 O K

15 min Winter 42.768 0.088 0.0 0.3 0.3 9.3 O K
30 min Winter 42.792 0.112 0.0 0.3 0.3 12.7 O K
60 min Winter 42.817 0.137 0.0 0.3 0.3 16.3 O K
120 min Winter 42.842 0.162 0.0 0.3 0.3 19.9 O K
180 min Winter 42.855 0.175 0.0 0.3 0.3 21.8 O K
240 min Winter 42.864 0.184 0.0 0.3 0.3 23.0 O K
360 min Winter 42.872 0.192 0.0 0.3 0.3 24.2 O K
480 min Winter 42.876 0.196 0.0 0.3 0.3 24.8 O K
600 min Winter 42.877 0.197 0.0 0.3 0.3 24.9 O K
720 min Winter 42.876 0.196 0.0 0.3 0.3 24.8 O K
960 min Winter 42.871 0.191 0.0 0.3 0.3 24.0 O K
1440 min Winter 42.860 0.180 0.0 0.3 0.3 22.4 O K
2160 min Winter 42.841 0.161 0.0 0.3 0.3 19.7 O K
2880 min Winter 42.822 0.142 0.0 0.3 0.3 17.0 O K
4320 min Winter 42.786 0.106 0.0 0.3 0.3 11.8 O K
5760 min Winter 42.756 0.076 0.0 0.3 0.3 7.5 O K
7200 min Winter 42.731 0.051 0.0 0.3 0.3 4.4 O K
8640 min Winter 42.710 0.030 0.0 0.3 0.3 2.3 O K
10080 min Winter 42.696 0.016 0.0 0.3 0.3 1.1 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

8640 min Summer 0.697 0.0 53.9 4752
10080 min Summer 0.619 0.0 55.3 5440

15 min Winter 65.002 0.0 9.5 22
30 min Winter 43.293 0.0 13.1 36
60 min Winter 27.653 0.0 17.2 64
120 min Winter 17.172 0.0 21.6 122
180 min Winter 12.859 0.0 24.4 180
240 min Winter 10.426 0.0 26.5 238
360 min Winter 7.714 0.0 29.5 354
480 min Winter 6.230 0.0 31.8 468
600 min Winter 5.275 0.0 33.7 578
720 min Winter 4.602 0.0 35.3 686
960 min Winter 3.709 0.0 37.9 878
1440 min Winter 2.733 0.0 41.9 1096
2160 min Winter 2.010 0.0 46.0 1540
2880 min Winter 1.616 0.0 49.1 1984
4320 min Winter 1.186 0.0 53.6 2768
5760 min Winter 0.951 0.0 56.8 3512
7200 min Winter 0.802 0.0 59.2 4176
8640 min Winter 0.697 0.0 61.2 4760
10080 min Winter 0.619 0.0 62.9 5344
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Rainfall Model FSR Winter Storms Yes
Return Period (years) 30 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.000 Shortest Storm (mins) 15

Ratio R 0.350 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +0

Time Area Diagram

Total Area (ha) 0.080

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.055 4 8 0.025
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Storage is Online Cover Level (m) 44.680

Complex Structure

Cellular Storage

Invert Level (m) 42.680 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 65.0 0.0 1.501 0.0 0.0
1.500 65.0 0.0

Porous Car Park

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 16.5
Membrane Percolation (mm/hr) 1000 Length (m) 16.5

Max Percolation (l/s) 75.6 Slope (1:X) 200.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 42.680 Membrane Depth (m) 0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0030-6000-1900-6000
Design Head (m) 1.900

Design Flow (l/s) 0.6
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 30

Invert Level (m) 42.640
Minimum Outlet Pipe Diameter (mm) 75
Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 1.900 0.6
Flush-Flo™ 0.136 0.3
Kick-Flo® 0.273 0.3

Mean Flow over Head Range - 0.4

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

0.100 0.3 1.200 0.5 3.000 0.7 7.000 1.1
0.200 0.3 1.400 0.5 3.500 0.8 7.500 1.1
0.300 0.3 1.600 0.6 4.000 0.8 8.000 1.1
0.400 0.3 1.800 0.6 4.500 0.9 8.500 1.2
0.500 0.3 2.000 0.6 5.000 0.9 9.000 1.2
0.600 0.4 2.200 0.6 5.500 1.0 9.500 1.2
0.800 0.4 2.400 0.7 6.000 1.0
1.000 0.5 2.600 0.7 6.500 1.0
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Upstream
Structures

Outflow To Overflow To

Hydraulic Calcs (1 in 30) TOP.SRCX (None) (None)

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Volume
(m³)

Status

15 min Summer 41.054 0.734 0.3 5.6 O K
30 min Summer 41.143 0.823 0.3 7.1 O K
60 min Summer 41.224 0.904 0.3 8.7 O K
120 min Summer 41.301 0.981 0.3 10.3 O K
180 min Summer 41.332 1.012 0.6 11.0 O K
240 min Summer 41.336 1.016 0.6 11.1 O K
360 min Summer 41.344 1.024 0.7 11.3 O K
480 min Summer 41.352 1.032 0.8 11.4 O K
600 min Summer 41.358 1.038 0.9 11.6 O K
720 min Summer 41.361 1.041 0.9 11.6 O K
960 min Summer 41.362 1.042 0.9 11.7 O K
1440 min Summer 41.357 1.037 0.9 11.5 O K
2160 min Summer 41.347 1.027 0.8 11.3 O K
2880 min Summer 41.341 1.021 0.7 11.2 O K
4320 min Summer 41.334 1.014 0.6 11.0 O K
5760 min Summer 41.330 1.010 0.6 10.9 O K
7200 min Summer 41.327 1.007 0.5 10.9 O K
8640 min Summer 41.324 1.004 0.5 10.8 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 65.002 0.0 13.2 427
30 min Summer 43.293 0.0 18.1 555
60 min Summer 27.653 0.0 23.5 672
120 min Summer 17.172 0.0 29.4 698
180 min Summer 12.859 0.0 33.2 180
240 min Summer 10.426 0.0 36.0 208
360 min Summer 7.714 0.0 40.1 254
480 min Summer 6.230 0.0 43.2 314
600 min Summer 5.275 0.0 45.7 376
720 min Summer 4.602 0.0 47.9 438
960 min Summer 3.709 0.0 51.5 562
1440 min Summer 2.733 0.0 55.2 808
2160 min Summer 2.010 0.0 62.5 1172
2880 min Summer 1.616 0.0 66.8 1556
4320 min Summer 1.186 0.0 73.0 2288
5760 min Summer 0.951 0.0 77.6 3048
7200 min Summer 0.802 0.0 81.1 3808
8640 min Summer 0.697 0.0 84.0 4576



Simpson Associates Page 2
Unit B10, Elmbridge Court
Business Park
Gloucester  GL3 1JZ
Date 27/01/2023 16:11 Designed by FizaAli
File CASCADE NETWORK 1 in 30... Checked by
XP Solutions Source Control 2020.1.3

Cascade Summary of Results for Hydraulic Calcs (1 in 30) BOTTOM.SRCX

©1982-2020 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Volume
(m³)

Status

10080 min Summer 41.322 1.002 0.5 10.8 O K
15 min Winter 41.089 0.769 0.3 6.2 O K
30 min Winter 41.181 0.861 0.3 7.8 O K
60 min Winter 41.264 0.944 0.3 9.5 O K
120 min Winter 41.338 1.018 0.7 11.1 O K
180 min Winter 41.352 1.032 0.8 11.4 O K
240 min Winter 41.363 1.043 0.9 11.7 O K
360 min Winter 41.375 1.055 1.0 12.0 O K
480 min Winter 41.379 1.059 1.0 12.1 O K
600 min Winter 41.379 1.059 1.0 12.1 O K
720 min Winter 41.377 1.057 1.0 12.0 O K
960 min Winter 41.370 1.050 1.0 11.8 O K
1440 min Winter 41.358 1.038 0.9 11.6 O K
2160 min Winter 41.345 1.025 0.8 11.3 O K
2880 min Winter 41.338 1.018 0.7 11.1 O K
4320 min Winter 41.331 1.011 0.6 11.0 O K
5760 min Winter 41.327 1.007 0.5 10.9 O K
7200 min Winter 41.324 1.004 0.5 10.8 O K
8640 min Winter 41.321 1.001 0.4 10.7 O K
10080 min Winter 41.317 0.997 0.4 10.7 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

10080 min Summer 0.619 0.0 86.5 5344
15 min Winter 65.002 0.0 15.0 475
30 min Winter 43.293 0.0 20.4 605
60 min Winter 27.653 0.0 26.4 712
120 min Winter 17.172 0.0 33.2 120
180 min Winter 12.859 0.0 37.4 166
240 min Winter 10.426 0.0 40.5 184
360 min Winter 7.714 0.0 45.1 254
480 min Winter 6.230 0.0 48.6 324
600 min Winter 5.275 0.0 51.4 390
720 min Winter 4.602 0.0 53.9 454
960 min Winter 3.709 0.0 57.1 574
1440 min Winter 2.733 0.0 59.0 808
2160 min Winter 2.010 0.0 70.3 1164
2880 min Winter 1.616 0.0 75.2 1504
4320 min Winter 1.186 0.0 82.2 2244
5760 min Winter 0.951 0.0 87.4 2992
7200 min Winter 0.802 0.0 91.5 3776
8640 min Winter 0.697 0.0 94.9 4560
10080 min Winter 0.619 0.0 97.8 5472
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Rainfall Model FSR Winter Storms Yes
Return Period (years) 30 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.000 Shortest Storm (mins) 15

Ratio R 0.350 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +0

Time Area Diagram

Total Area (ha) 0.040

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.025 4 8 0.015
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Storage is Online Cover Level (m) 42.120

Pipe Structure

Diameter (m) 1.200 Length (m) 49.649
Slope (1:X) 21.000 Invert Level (m) 40.320

Complex Outflow Control

Hydro-Brake® Optimum

Unit Reference MD-SHE-0025-3000-0950-3000
Design Head (m) 0.950

Design Flow (l/s) 0.3
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 25

Invert Level (m) 40.320
Minimum Outlet Pipe Diameter (mm) 75
Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 0.950 0.3
Flush-Flo™ 0.109 0.2
Kick-Flo® 0.220 0.2

Mean Flow over Head Range - 0.2

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 0.2 1.200 0.3 3.000 0.5 7.000 0.7
0.200 0.2 1.400 0.4 3.500 0.5 7.500 0.7
0.300 0.2 1.600 0.4 4.000 0.6 8.000 0.8
0.400 0.2 1.800 0.4 4.500 0.6 8.500 0.8
0.500 0.2 2.000 0.4 5.000 0.6 9.000 0.8
0.600 0.2 2.200 0.4 5.500 0.6 9.500 0.8
0.800 0.3 2.400 0.4 6.000 0.7
1.000 0.3 2.600 0.5 6.500 0.7

Hydro-Brake® Optimum

Unit Reference MD-SHE-0045-8000-0700-8000
Design Head (m) 0.700
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Design Flow (l/s) 0.8
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 45

Invert Level (m) 41.300
Minimum Outlet Pipe Diameter (mm) 75
Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 0.700 0.8
Flush-Flo™ 0.198 0.8
Kick-Flo® 0.401 0.6

Mean Flow over Head Range - 0.7

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 0.7 1.200 1.0 3.000 1.5 7.000 2.3
0.200 0.8 1.400 1.1 3.500 1.6 7.500 2.3
0.300 0.7 1.600 1.2 4.000 1.7 8.000 2.4
0.400 0.6 1.800 1.2 4.500 1.8 8.500 2.5
0.500 0.7 2.000 1.3 5.000 1.9 9.000 2.6
0.600 0.7 2.200 1.3 5.500 2.0 9.500 2.6
0.800 0.8 2.400 1.4 6.000 2.1
1.000 0.9 2.600 1.4 6.500 2.2
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Upstream
Structures

Outflow To Overflow To

(None) Hydraulic Calcs (1 in 100) BOTTOM.SRCX (None)

Half Drain Time : 981 minutes.

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

15 min Summer 42.780 0.100 0.0 0.3 0.3 10.9 O K
30 min Summer 42.808 0.128 0.0 0.3 0.3 15.0 O K
60 min Summer 42.839 0.159 0.0 0.3 0.3 19.4 O K
120 min Summer 42.870 0.190 0.0 0.3 0.3 23.8 O K
180 min Summer 42.886 0.206 0.0 0.3 0.3 26.2 O K
240 min Summer 42.896 0.216 0.0 0.3 0.3 27.6 O K
360 min Summer 42.907 0.227 0.0 0.3 0.3 29.1 O K
480 min Summer 42.912 0.232 0.0 0.3 0.3 29.9 O K
600 min Summer 42.914 0.234 0.0 0.3 0.3 30.2 O K
720 min Summer 42.913 0.233 0.0 0.3 0.3 30.1 O K
960 min Summer 42.909 0.229 0.0 0.3 0.3 29.4 O K
1440 min Summer 42.897 0.217 0.0 0.3 0.3 27.7 O K
2160 min Summer 42.881 0.201 0.0 0.3 0.3 25.5 O K
2880 min Summer 42.866 0.186 0.0 0.3 0.3 23.4 O K
4320 min Summer 42.839 0.159 0.0 0.3 0.3 19.4 O K
5760 min Summer 42.814 0.134 0.0 0.3 0.3 15.8 O K
7200 min Summer 42.791 0.111 0.0 0.3 0.3 12.6 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 83.892 0.0 11.2 22
30 min Summer 56.436 0.0 15.5 37
60 min Summer 36.294 0.0 20.3 66
120 min Summer 22.586 0.0 25.6 124
180 min Summer 16.884 0.0 28.9 184
240 min Summer 13.646 0.0 31.2 244
360 min Summer 10.027 0.0 34.5 362
480 min Summer 8.062 0.0 37.0 482
600 min Summer 6.801 0.0 39.1 602
720 min Summer 5.916 0.0 40.8 720
960 min Summer 4.743 0.0 43.6 914
1440 min Summer 3.467 0.0 46.9 1114
2160 min Summer 2.529 0.0 52.0 1492
2880 min Summer 2.020 0.0 55.1 1900
4320 min Summer 1.468 0.0 59.6 2684
5760 min Summer 1.169 0.0 62.7 3464
7200 min Summer 0.979 0.0 65.1 4184
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Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

8640 min Summer 42.772 0.092 0.0 0.3 0.3 9.8 O K
10080 min Summer 42.756 0.076 0.0 0.3 0.3 7.5 O K

15 min Winter 42.790 0.110 0.0 0.3 0.3 12.4 O K
30 min Winter 42.823 0.143 0.0 0.3 0.3 17.1 O K
60 min Winter 42.857 0.177 0.0 0.3 0.3 22.0 O K
120 min Winter 42.892 0.212 0.0 0.3 0.3 27.1 O K
180 min Winter 42.912 0.232 0.0 0.3 0.3 29.9 O K
240 min Winter 42.924 0.244 0.0 0.3 0.3 31.6 O K
360 min Winter 42.937 0.257 0.0 0.3 0.3 33.5 O K
480 min Winter 42.945 0.265 0.0 0.3 0.3 34.6 O K
600 min Winter 42.948 0.268 0.0 0.3 0.3 35.1 O K
720 min Winter 42.950 0.270 0.0 0.3 0.3 35.3 O K
960 min Winter 42.948 0.268 0.0 0.3 0.3 35.0 O K
1440 min Winter 42.934 0.254 0.0 0.3 0.3 33.1 O K
2160 min Winter 42.913 0.233 0.0 0.3 0.3 30.0 O K
2880 min Winter 42.890 0.210 0.0 0.3 0.3 26.7 O K
4320 min Winter 42.846 0.166 0.0 0.3 0.3 20.4 O K
5760 min Winter 42.807 0.127 0.0 0.3 0.3 14.9 O K
7200 min Winter 42.774 0.094 0.0 0.3 0.3 10.2 O K
8640 min Winter 42.748 0.068 0.0 0.3 0.3 6.5 O K
10080 min Winter 42.726 0.046 0.0 0.3 0.3 3.9 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

8640 min Summer 0.847 0.0 66.9 4928
10080 min Summer 0.749 0.0 68.5 5552

15 min Winter 83.892 0.0 12.7 22
30 min Winter 56.436 0.0 17.6 36
60 min Winter 36.294 0.0 22.9 66
120 min Winter 22.586 0.0 28.9 124
180 min Winter 16.884 0.0 32.5 182
240 min Winter 13.646 0.0 35.2 240
360 min Winter 10.027 0.0 38.8 356
480 min Winter 8.062 0.0 41.7 472
600 min Winter 6.801 0.0 44.0 586
720 min Winter 5.916 0.0 45.9 700
960 min Winter 4.743 0.0 47.8 922
1440 min Winter 3.467 0.0 46.5 1318
2160 min Winter 2.529 0.0 58.6 1648
2880 min Winter 2.020 0.0 62.1 2080
4320 min Winter 1.468 0.0 67.2 2904
5760 min Winter 1.169 0.0 70.8 3688
7200 min Winter 0.979 0.0 73.5 4400
8640 min Winter 0.847 0.0 75.7 5096
10080 min Winter 0.749 0.0 77.6 5656
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Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.000 Shortest Storm (mins) 15

Ratio R 0.350 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +0

Time Area Diagram

Total Area (ha) 0.080

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.055 4 8 0.025
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Storage is Online Cover Level (m) 44.680

Complex Structure

Cellular Storage

Invert Level (m) 42.680 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 65.0 0.0 1.501 0.0 0.0
1.500 65.0 0.0

Porous Car Park

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 16.5
Membrane Percolation (mm/hr) 1000 Length (m) 16.5

Max Percolation (l/s) 75.6 Slope (1:X) 200.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 42.680 Membrane Depth (m) 0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0030-6000-1900-6000
Design Head (m) 1.900

Design Flow (l/s) 0.6
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 30

Invert Level (m) 42.640
Minimum Outlet Pipe Diameter (mm) 75
Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 1.900 0.6
Flush-Flo™ 0.136 0.3
Kick-Flo® 0.273 0.3

Mean Flow over Head Range - 0.4

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

0.100 0.3 1.200 0.5 3.000 0.7 7.000 1.1
0.200 0.3 1.400 0.5 3.500 0.8 7.500 1.1
0.300 0.3 1.600 0.6 4.000 0.8 8.000 1.1
0.400 0.3 1.800 0.6 4.500 0.9 8.500 1.2
0.500 0.3 2.000 0.6 5.000 0.9 9.000 1.2
0.600 0.4 2.200 0.6 5.500 1.0 9.500 1.2
0.800 0.4 2.400 0.7 6.000 1.0
1.000 0.5 2.600 0.7 6.500 1.0
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Upstream
Structures

Outflow To Overflow To

Hydraulic Calcs (1 in 100) TOP.SRCX (None) (None)

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Volume
(m³)

Status

15 min Summer 41.134 0.814 0.3 6.9 O K
30 min Summer 41.232 0.912 0.3 8.8 O K
60 min Summer 41.323 1.003 0.5 10.8 O K
120 min Summer 41.373 1.053 1.0 11.9 O K
180 min Summer 41.395 1.075 1.0 12.4 O K
240 min Summer 41.411 1.091 1.0 12.8 O K
360 min Summer 41.428 1.108 1.1 13.2 O K
480 min Summer 41.437 1.117 1.1 13.4 O K
600 min Summer 41.441 1.121 1.1 13.5 O K
720 min Summer 41.441 1.121 1.1 13.5 O K
960 min Summer 41.435 1.115 1.1 13.4 O K
1440 min Summer 41.412 1.092 1.0 12.8 O K
2160 min Summer 41.379 1.059 1.0 12.1 O K
2880 min Summer 41.362 1.042 0.9 11.7 O K
4320 min Summer 41.347 1.027 0.8 11.3 O K
5760 min Summer 41.339 1.019 0.7 11.1 O K
7200 min Summer 41.334 1.014 0.6 11.0 O K
8640 min Summer 41.331 1.011 0.6 11.0 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 83.892 0.0 17.5 536
30 min Summer 56.436 0.0 23.5 673
60 min Summer 36.294 0.0 31.2 66
120 min Summer 22.586 0.0 39.2 116
180 min Summer 16.884 0.0 44.1 140
240 min Summer 13.646 0.0 47.6 172
360 min Summer 10.027 0.0 52.5 240
480 min Summer 8.062 0.0 56.4 306
600 min Summer 6.801 0.0 58.4 372
720 min Summer 5.916 0.0 59.5 438
960 min Summer 4.743 0.0 60.9 562
1440 min Summer 3.467 0.0 61.9 798
2160 min Summer 2.529 0.0 79.3 1148
2880 min Summer 2.020 0.0 84.2 1496
4320 min Summer 1.468 0.0 91.3 2208
5760 min Summer 1.169 0.0 96.4 2936
7200 min Summer 0.979 0.0 100.3 3664
8640 min Summer 0.847 0.0 103.5 4408
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Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Volume
(m³)

Status

10080 min Summer 41.328 1.008 0.5 10.9 O K
15 min Winter 41.171 0.851 0.3 7.6 O K
30 min Winter 41.272 0.952 0.3 9.7 O K
60 min Winter 41.363 1.043 0.9 11.7 O K
120 min Winter 41.428 1.108 1.0 13.2 O K
180 min Winter 41.455 1.135 1.1 13.9 O K
240 min Winter 41.471 1.151 1.1 14.2 O K
360 min Winter 41.481 1.161 1.1 14.5 O K
480 min Winter 41.480 1.160 1.1 14.5 O K
600 min Winter 41.473 1.153 1.1 14.3 O K
720 min Winter 41.462 1.142 1.1 14.0 O K
960 min Winter 41.438 1.118 1.1 13.4 O K
1440 min Winter 41.393 1.073 1.0 12.4 O K
2160 min Winter 41.360 1.040 0.9 11.6 O K
2880 min Winter 41.348 1.028 0.8 11.3 O K
4320 min Winter 41.336 1.016 0.6 11.1 O K
5760 min Winter 41.331 1.011 0.6 11.0 O K
7200 min Winter 41.328 1.008 0.5 10.9 O K
8640 min Winter 41.325 1.005 0.5 10.8 O K
10080 min Winter 41.323 1.003 0.5 10.8 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

10080 min Summer 0.749 0.0 106.2 5136
15 min Winter 83.892 0.0 19.7 586
30 min Winter 56.436 0.0 24.7 708
60 min Winter 36.294 0.0 35.1 62
120 min Winter 22.586 0.0 44.1 116
180 min Winter 16.884 0.0 49.6 146
240 min Winter 13.646 0.0 53.5 184
360 min Winter 10.027 0.0 58.4 258
480 min Winter 8.062 0.0 60.5 330
600 min Winter 6.801 0.0 61.8 398
720 min Winter 5.916 0.0 62.7 462
960 min Winter 4.743 0.0 63.8 586
1440 min Winter 3.467 0.0 64.7 810
2160 min Winter 2.529 0.0 89.2 1128
2880 min Winter 2.020 0.0 94.7 1472
4320 min Winter 1.468 0.0 102.7 2204
5760 min Winter 1.169 0.0 108.5 2936
7200 min Winter 0.979 0.0 113.0 3664
8640 min Winter 0.847 0.0 116.7 4496
10080 min Winter 0.749 0.0 119.9 5136
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Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.000 Shortest Storm (mins) 15

Ratio R 0.350 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +0

Time Area Diagram

Total Area (ha) 0.040

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.025 4 8 0.015
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Storage is Online Cover Level (m) 42.120

Pipe Structure

Diameter (m) 1.200 Length (m) 49.649
Slope (1:X) 21.000 Invert Level (m) 40.320

Complex Outflow Control

Hydro-Brake® Optimum

Unit Reference MD-SHE-0025-3000-0950-3000
Design Head (m) 0.950

Design Flow (l/s) 0.3
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 25

Invert Level (m) 40.320
Minimum Outlet Pipe Diameter (mm) 75
Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 0.950 0.3
Flush-Flo™ 0.109 0.2
Kick-Flo® 0.220 0.2

Mean Flow over Head Range - 0.2

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 0.2 1.200 0.3 3.000 0.5 7.000 0.7
0.200 0.2 1.400 0.4 3.500 0.5 7.500 0.7
0.300 0.2 1.600 0.4 4.000 0.6 8.000 0.8
0.400 0.2 1.800 0.4 4.500 0.6 8.500 0.8
0.500 0.2 2.000 0.4 5.000 0.6 9.000 0.8
0.600 0.2 2.200 0.4 5.500 0.6 9.500 0.8
0.800 0.3 2.400 0.4 6.000 0.7
1.000 0.3 2.600 0.5 6.500 0.7

Hydro-Brake® Optimum

Unit Reference MD-SHE-0045-8000-0700-8000
Design Head (m) 0.700
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Design Flow (l/s) 0.8
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 45

Invert Level (m) 41.300
Minimum Outlet Pipe Diameter (mm) 75
Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 0.700 0.8
Flush-Flo™ 0.198 0.8
Kick-Flo® 0.401 0.6

Mean Flow over Head Range - 0.7

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 0.7 1.200 1.0 3.000 1.5 7.000 2.3
0.200 0.8 1.400 1.1 3.500 1.6 7.500 2.3
0.300 0.7 1.600 1.2 4.000 1.7 8.000 2.4
0.400 0.6 1.800 1.2 4.500 1.8 8.500 2.5
0.500 0.7 2.000 1.3 5.000 1.9 9.000 2.6
0.600 0.7 2.200 1.3 5.500 2.0 9.500 2.6
0.800 0.8 2.400 1.4 6.000 2.1
1.000 0.9 2.600 1.4 6.500 2.2
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Upstream
Structures

Outflow To Overflow To

(None) Hydraulic Calcs (1 in 100 + 40) BOTTOM.SRCX (None)

Half Drain Time : 1516 minutes.

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

15 min Summer 42.815 0.135 0.0 0.3 0.3 15.9 O K
30 min Summer 42.855 0.175 0.0 0.3 0.3 21.8 O K
60 min Summer 42.899 0.219 0.0 0.3 0.3 28.1 O K
120 min Summer 42.945 0.265 0.0 0.3 0.3 34.7 O K
180 min Summer 42.970 0.290 0.0 0.3 0.3 38.3 O K
240 min Summer 42.986 0.306 0.0 0.3 0.3 40.6 O K
360 min Summer 43.005 0.325 0.0 0.3 0.3 43.3 O K
480 min Summer 43.016 0.336 0.0 0.3 0.3 44.9 O K
600 min Summer 43.023 0.343 0.0 0.3 0.3 45.8 O K
720 min Summer 43.026 0.346 0.0 0.3 0.3 46.3 O K
960 min Summer 43.027 0.347 0.0 0.3 0.3 46.4 O K
1440 min Summer 43.017 0.337 0.0 0.3 0.3 45.0 O K
2160 min Summer 43.001 0.321 0.0 0.3 0.3 42.7 O K
2880 min Summer 42.987 0.307 0.0 0.3 0.3 40.6 O K
4320 min Summer 42.959 0.279 0.0 0.3 0.3 36.7 O K
5760 min Summer 42.932 0.252 0.0 0.3 0.3 32.8 O K
7200 min Summer 42.903 0.223 0.0 0.3 0.3 28.6 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 117.448 0.0 16.2 22
30 min Summer 79.010 0.0 22.3 37
60 min Summer 50.812 0.0 29.1 66
120 min Summer 31.621 0.0 36.5 126
180 min Summer 23.637 0.0 41.0 186
240 min Summer 19.105 0.0 44.3 244
360 min Summer 14.037 0.0 48.9 364
480 min Summer 11.286 0.0 49.2 482
600 min Summer 9.522 0.0 49.0 602
720 min Summer 8.282 0.0 48.8 722
960 min Summer 6.640 0.0 48.3 960
1440 min Summer 4.854 0.0 47.2 1280
2160 min Summer 3.541 0.0 73.9 1648
2880 min Summer 2.828 0.0 78.4 2048
4320 min Summer 2.055 0.0 84.5 2892
5760 min Summer 1.637 0.0 89.7 3696
7200 min Summer 1.371 0.0 93.3 4536
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Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

8640 min Summer 42.874 0.194 0.0 0.3 0.3 24.5 O K
10080 min Summer 42.850 0.170 0.0 0.3 0.3 21.0 O K

15 min Winter 42.829 0.149 0.0 0.3 0.3 18.0 O K
30 min Winter 42.875 0.195 0.0 0.3 0.3 24.6 O K
60 min Winter 42.925 0.245 0.0 0.3 0.3 31.8 O K
120 min Winter 42.977 0.297 0.0 0.3 0.3 39.2 O K
180 min Winter 43.006 0.326 0.0 0.3 0.3 43.4 O K
240 min Winter 43.025 0.345 0.0 0.3 0.3 46.1 O K
360 min Winter 43.047 0.367 0.0 0.3 0.3 49.3 O K
480 min Winter 43.062 0.382 0.0 0.3 0.3 51.4 O K
600 min Winter 43.071 0.391 0.0 0.3 0.3 52.7 O K
720 min Winter 43.076 0.396 0.0 0.3 0.3 53.4 O K
960 min Winter 43.080 0.400 0.0 0.3 0.3 54.0 O K
1440 min Winter 43.074 0.394 0.0 0.3 0.3 53.2 O K
2160 min Winter 43.053 0.373 0.0 0.3 0.3 50.1 O K
2880 min Winter 43.033 0.353 0.0 0.3 0.3 47.3 O K
4320 min Winter 42.994 0.314 0.0 0.3 0.3 41.7 O K
5760 min Winter 42.954 0.274 0.0 0.3 0.3 35.9 O K
7200 min Winter 42.910 0.230 0.0 0.3 0.3 29.7 O K
8640 min Winter 42.865 0.185 0.0 0.3 0.3 23.2 O K
10080 min Winter 42.828 0.148 0.0 0.3 0.3 17.9 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

8640 min Summer 1.186 0.0 96.2 5264
10080 min Summer 1.049 0.0 98.7 5952

15 min Winter 117.448 0.0 18.3 22
30 min Winter 79.010 0.0 25.1 37
60 min Winter 50.812 0.0 32.7 66
120 min Winter 31.621 0.0 41.0 124
180 min Winter 23.637 0.0 46.1 182
240 min Winter 19.105 0.0 49.4 240
360 min Winter 14.037 0.0 49.6 358
480 min Winter 11.286 0.0 49.4 474
600 min Winter 9.522 0.0 49.3 590
720 min Winter 8.282 0.0 49.1 706
960 min Winter 6.640 0.0 48.8 932
1440 min Winter 4.854 0.0 48.3 1368
2160 min Winter 3.541 0.0 83.1 1728
2880 min Winter 2.828 0.0 88.2 2192
4320 min Winter 2.055 0.0 87.9 3116
5760 min Winter 1.637 0.0 100.9 4032
7200 min Winter 1.371 0.0 105.0 4904
8640 min Winter 1.186 0.0 108.5 5616
10080 min Winter 1.049 0.0 111.3 6264
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Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.000 Shortest Storm (mins) 15

Ratio R 0.350 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.080

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.055 4 8 0.025
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Storage is Online Cover Level (m) 44.680

Complex Structure

Cellular Storage

Invert Level (m) 42.680 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 65.0 0.0 1.501 0.0 0.0
1.500 65.0 0.0

Porous Car Park

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 16.5
Membrane Percolation (mm/hr) 1000 Length (m) 16.5

Max Percolation (l/s) 75.6 Slope (1:X) 200.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 42.680 Membrane Depth (m) 0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0030-6000-1900-6000
Design Head (m) 1.900

Design Flow (l/s) 0.6
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 30

Invert Level (m) 42.640
Minimum Outlet Pipe Diameter (mm) 75
Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 1.900 0.6
Flush-Flo™ 0.136 0.3
Kick-Flo® 0.273 0.3

Mean Flow over Head Range - 0.4

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

0.100 0.3 1.200 0.5 3.000 0.7 7.000 1.1
0.200 0.3 1.400 0.5 3.500 0.8 7.500 1.1
0.300 0.3 1.600 0.6 4.000 0.8 8.000 1.1
0.400 0.3 1.800 0.6 4.500 0.9 8.500 1.2
0.500 0.3 2.000 0.6 5.000 0.9 9.000 1.2
0.600 0.4 2.200 0.6 5.500 1.0 9.500 1.2
0.800 0.4 2.400 0.7 6.000 1.0
1.000 0.5 2.600 0.7 6.500 1.0
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Upstream
Structures

Outflow To Overflow To

Hydraulic Calcs (1 in 100 + 40) TOP.SRCX (None) (None)

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Volume
(m³)

Status

15 min Summer 41.246 0.926 0.3 9.1 O K
30 min Summer 41.357 1.037 0.9 11.6 O K
60 min Summer 41.462 1.142 1.1 14.0 O K
120 min Summer 41.552 1.232 1.1 16.2 O K
180 min Summer 41.591 1.271 1.1 17.2 O K
240 min Summer 41.616 1.296 1.1 17.8 O K
360 min Summer 41.641 1.321 1.1 18.5 O K
480 min Summer 41.655 1.335 1.1 18.8 O K
600 min Summer 41.658 1.338 1.1 18.9 O K
720 min Summer 41.655 1.335 1.1 18.8 O K
960 min Summer 41.635 1.315 1.1 18.3 O K
1440 min Summer 41.575 1.255 1.1 16.8 O K
2160 min Summer 41.484 1.164 1.1 14.6 O K
2880 min Summer 41.424 1.104 1.0 13.1 O K
4320 min Summer 41.370 1.050 1.0 11.8 O K
5760 min Summer 41.354 1.034 0.8 11.5 O K
7200 min Summer 41.345 1.025 0.8 11.3 O K
8640 min Summer 41.340 1.020 0.7 11.1 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 117.448 0.0 24.0 684
30 min Summer 79.010 0.0 27.3 35
60 min Summer 50.812 0.0 44.3 62
120 min Summer 31.621 0.0 55.4 120
180 min Summer 23.637 0.0 60.5 156
240 min Summer 19.105 0.0 62.7 190
360 min Summer 14.037 0.0 65.3 256
480 min Summer 11.286 0.0 67.0 326
600 min Summer 9.522 0.0 68.3 394
720 min Summer 8.282 0.0 69.4 462
960 min Summer 6.640 0.0 71.1 592
1440 min Summer 4.854 0.0 73.2 838
2160 min Summer 3.541 0.0 112.1 1176
2880 min Summer 2.828 0.0 119.1 1524
4320 min Summer 2.055 0.0 118.9 2204
5760 min Summer 1.637 0.0 136.8 2936
7200 min Summer 1.371 0.0 142.6 3632
8640 min Summer 1.186 0.0 147.4 4336
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Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Volume
(m³)

Status

10080 min Summer 41.336 1.016 0.6 11.1 O K
15 min Winter 41.286 0.966 0.3 10.0 O K
30 min Winter 41.410 1.090 1.0 12.8 O K
60 min Winter 41.534 1.214 1.1 15.8 O K
120 min Winter 41.646 1.326 1.1 18.6 O K
180 min Winter 41.701 1.381 1.1 19.9 O K
240 min Winter 41.724 1.404 1.1 20.5 O K
360 min Winter 41.737 1.417 1.1 20.8 O K
480 min Winter 41.738 1.418 1.1 20.8 O K
600 min Winter 41.729 1.409 1.1 20.6 O K
720 min Winter 41.711 1.391 1.1 20.2 O K
960 min Winter 41.652 1.332 1.1 18.7 O K
1440 min Winter 41.536 1.216 1.1 15.8 O K
2160 min Winter 41.415 1.095 1.0 12.9 O K
2880 min Winter 41.369 1.049 1.0 11.8 O K
4320 min Winter 41.348 1.028 0.8 11.3 O K
5760 min Winter 41.339 1.019 0.7 11.1 O K
7200 min Winter 41.335 1.015 0.6 11.0 O K
8640 min Winter 41.331 1.011 0.6 11.0 O K
10080 min Winter 41.329 1.009 0.6 10.9 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

10080 min Summer 1.049 0.0 151.5 5072
15 min Winter 117.448 0.0 25.1 704
30 min Winter 79.010 0.0 28.8 35
60 min Winter 50.812 0.0 49.8 62
120 min Winter 31.621 0.0 60.6 120
180 min Winter 23.637 0.0 64.0 176
240 min Winter 19.105 0.0 66.0 228
360 min Winter 14.037 0.0 68.6 282
480 min Winter 11.286 0.0 70.6 360
600 min Winter 9.522 0.0 72.2 436
720 min Winter 8.282 0.0 73.5 512
960 min Winter 6.640 0.0 75.7 644
1440 min Winter 4.854 0.0 78.4 880
2160 min Winter 3.541 0.0 125.9 1176
2880 min Winter 2.828 0.0 130.8 1472
4320 min Winter 2.055 0.0 128.0 2196
5760 min Winter 1.637 0.0 153.7 2896
7200 min Winter 1.371 0.0 160.3 3608
8640 min Winter 1.186 0.0 165.8 4408
10080 min Winter 1.049 0.0 170.6 5072
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Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.000 Shortest Storm (mins) 15

Ratio R 0.350 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.040

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.025 4 8 0.015
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Storage is Online Cover Level (m) 42.120

Pipe Structure

Diameter (m) 1.200 Length (m) 49.649
Slope (1:X) 21.000 Invert Level (m) 40.320

Complex Outflow Control

Hydro-Brake® Optimum

Unit Reference MD-SHE-0025-3000-0950-3000
Design Head (m) 0.950

Design Flow (l/s) 0.3
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 25

Invert Level (m) 40.320
Minimum Outlet Pipe Diameter (mm) 75
Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 0.950 0.3
Flush-Flo™ 0.109 0.2
Kick-Flo® 0.220 0.2

Mean Flow over Head Range - 0.2

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 0.2 1.200 0.3 3.000 0.5 7.000 0.7
0.200 0.2 1.400 0.4 3.500 0.5 7.500 0.7
0.300 0.2 1.600 0.4 4.000 0.6 8.000 0.8
0.400 0.2 1.800 0.4 4.500 0.6 8.500 0.8
0.500 0.2 2.000 0.4 5.000 0.6 9.000 0.8
0.600 0.2 2.200 0.4 5.500 0.6 9.500 0.8
0.800 0.3 2.400 0.4 6.000 0.7
1.000 0.3 2.600 0.5 6.500 0.7

Hydro-Brake® Optimum

Unit Reference MD-SHE-0045-8000-0700-8000
Design Head (m) 0.700
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Design Flow (l/s) 0.8
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 45

Invert Level (m) 41.300
Minimum Outlet Pipe Diameter (mm) 75
Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 0.700 0.8
Flush-Flo™ 0.198 0.8
Kick-Flo® 0.401 0.6

Mean Flow over Head Range - 0.7

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 0.7 1.200 1.0 3.000 1.5 7.000 2.3
0.200 0.8 1.400 1.1 3.500 1.6 7.500 2.3
0.300 0.7 1.600 1.2 4.000 1.7 8.000 2.4
0.400 0.6 1.800 1.2 4.500 1.8 8.500 2.5
0.500 0.7 2.000 1.3 5.000 1.9 9.000 2.6
0.600 0.7 2.200 1.3 5.500 2.0 9.500 2.6
0.800 0.8 2.400 1.4 6.000 2.1
1.000 0.9 2.600 1.4 6.500 2.2
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