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Source Control 2015.1
Summary of Results for 100 year Return Period (+30%)
Half Drain Time 496 minutes.
Storm Max Max Max Max Max Max Status
Event Level Depth Infiltration Control Z Outflow Volume
(m) (m) (1/s) (1/s) (1/s) (m3)
min Summer 2.951 0.121 0.0 1.5 1.5 32.0 0 K
min Summer 2.988 0.158 0.0 1.5 1.5 43.1 O K
min Summer 3.025 0.195 0.0 1.5 1.5 54.6 0 K
min Summer 3.061 0.231 0.0 1.5 1.5 65.4 O K
min Summer 3.078 0.248 0.0 1.5 1.5 70.5 0 K
min Summer 3.086 0.256 0.0 1.5 1.5 72.8 O K
min Summer 3.091 0.261 0.0 1.5 1.5 74.4 Flood Risk
min Summer 3.090 0.260 0.0 1.5 1.5 74.3 Flood Risk
min Summer 3.089 0.259 0.0 1.5 1.5 73.7 0 K
min Summer 3.086 0.256 0.0 1.5 1.5 73.0 O K
min Summer 3.079 0.249 0.0 1.5 1.5 70.9 0 K
min Summer 3.063 0.233 0.0 1.5 1.5 65.9 O K
min Summer 3.033 0.203 0.0 1.5 1.5 56.9 0 K
min Summer 3.006 0.176 0.0 1.5 1.5 48.5 O K
min Summer 2.960 0.130 0.0 1.5 1.5 34.8 0 K
min Summer 2.929 0.099 0.0 1.5 1.5 25.4 O K
min Summer 2.912 0.082 0.0 1.5 1.5 20.0 0 K
min Summer 2.903 0.073 0.0 1.3 1.3 17.3 O K
min Summer 2.896 0.066 0.0 1.2 1.2 15.3 0 K
min Winter 2.965 0.135 0.0 1.5 1.5 36.1 0 K
Storm Rain Flooded Discharge Time-Peak
Event (mm/hr) Volume Volume (mins)
(m3) (m?3)
15 min Summer 115.731 0.0 33.1 22
30 min Summer 77.804 0.0 45.0 37
60 min Summer 49.937 0.0 58.3 66
120 min Summer 30.956 0.0 72.6 124
180 min Summer 23.058 0.0 81.3 184
240 min Summer 18.577 0.0 87.4 242
360 min Summer 13.656 0.0 96.5 360
480 min Summer 10.974 0.0 103.4 422
600 min Summer 9.254 0.0 109.0 484
720 min Summer 8.046 0.0 113.8 548
960 min Summer 6.447 0.0 121.5 680
1440 min Summer 4.709 0.0 133.0 956
2160 min Summer 3.432 0.0 145.2 1364
2880 min Summer 2.739 0.0 154.2 1736
4320 min Summer 1.989 0.0 167.3 2464
5760 min Summer 1.583 0.0 176.9 3120
7200 min Summer 1.325 0.0 184.4 3752
8640 min Summer 1.147 0.0 190.8 4496
10080 min Summer 1.015 0.0 196.4 5240
15 min Winter 115.731 0.0 37.2 22
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Micro Drainage Source Control 2015.1
Summary of Results for 100 year Return Period (+30%)
Storm Max Max Max Max Max Max Status
Event Level Depth Infiltration Control Z Outflow Volume
(m) (m) (1/s) (1/s) (1/s) (m3)
30 min Winter 3.006 0.176 0.0 1.5 1.5 48.6 O K
60 min Winter 3.049 0.219 0.0 1.5 1.5 61.7 0 K
120 min Winter 3.090 0.260 0.0 1.5 1.5 74.1 O K
180 min Winter 3.109 0.279 0.0 1.5 1.5 80.0 Flood Risk
240 min Winter 3.119 0.289 0.0 1.5 1.5 82.9 Flood Risk
360 min Winter 3.127 0.297 0.0 1.5 1.5 85.3 Flood Risk
480 min Winter 3.127 0.297 0.0 1.5 1.5 85.5 Flood Risk
600 min Winter 3.124 0.294 0.0 1.5 1.5 84.4 Flood Risk
720 min Winter 3.120 0.290 0.0 1.5 1.5 83.3 Flood Risk
960 min Winter 3.111 0.281 0.0 1.5 1.5 80.5 Flood Risk
1440 min Winter 3.087 0.257 0.0 1.5 1.5 73.2 O K
2160 min Winter 3.043 0.213 0.0 1.5 1.5 60.0 O K
2880 min Winter 3.000 0.170 0.0 1.5 1.5 46.7 O K
4320 min Winter 2.935 0.105 0.0 1.5 1.5 27.1 O K
5760 min Winter 2.907 0.077 0.0 1.4 1.4 18.6 O K
7200 min Winter 2.896 0.066 0.0 1.2 1.2 15.2 0 K
8640 min Winter 2.889 0.059 0.0 1.0 1.0 12.9 O K
10080 min Winter 2.884 0.054 0.0 0.9 0.9 11.4 0 K
Storm Rain Flooded Discharge Time-Peak
Event (mm/hr) Volume Volume (mins)
(m3) (m?3)
30 min Winter 77.804 0.0 50.6 36
60 min Winter 49.937 0.0 65.5 66
120 min Winter 30.956 0.0 81.5 122
180 min Winter 23.058 0.0 91.2 180
240 min Winter 18.577 0.0 98.1 238
360 min Winter 13.656 0.0 108.3 350
480 min Winter 10.974 0.0 116.1 458
600 min Winter 9.254 0.0 122.4 552
720 min Winter 8.046 0.0 127.7 576
960 min Winter 6.447 0.0 136.4 730
1440 min Winter 4.709 0.0 149.2 1040
2160 min Winter 3.432 0.0 163.0 1476
2880 min Winter 2.739 0.0 173.2 1852
4320 min Winter 1.989 0.0 188.0 2512
5760 min Winter 1.583 0.0 198.8 3112
7200 min Winter 1.325 0.0 207.3 3816
8640 min Winter 1.147 0.0 214.6 4496
10080 min Winter 1.015 0.0 220.9 5240
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Micro Drainage Source Control 2015.1

Rainfall Details

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) 19.000 Shortest Storm (mins) 15

Ratio R 0.350 Longest Storm (mins) 10080

Summer Storms Yes Climate Change % +30

Time Area Diagram

Total Area (ha) 0.160

Time (mins) Area | Time (mins) Area
From: To: (ha) |From: To: (ha)

0 4 0.080 4 8 0.080
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Micro Drainage Source Control 2015.1
Model Details
Storage is Online Cover Level (m) 3.390
Porous Car Park Structure
Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 10.0
Membrane Percolation (mm/hr) 1000 Length (m) 32.0
Max Percolation (1/s) 88.9 Slope (1:X) 1000.0
Safety Factor 2.0 Depression Storage (mm) 5
Porosity 0.95 Evaporation (mm/day) 3
Invert Level (m) 2.830 Cap Volume Depth (m) 0.300

Hydro-Brake Optimum® Outflow Control

Unit Reference MD-SHE-0067-1500-0300-1500

Design Head (m) 0.300
Design Flow (1/s) 1.5
Flush-Flo™ Calculated
Objective Minimise upstream storage
Diameter (mm) 67
Invert Level (m) 2.830
Minimum Outlet Pipe Diameter (mm) 100
Suggested Manhole Diameter (mm) 1200
Control Points Head (m) Flow (1/s)
Design Point (Calculated) 0.300 1.5
Flush-Flo™ 0.100 1.5
Kick-Flo® 0.220 1.3
Mean Flow over Head Range - 1.2

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 (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
0.100 1.5 1.200 2.8 3.000 4.3 7.000 6.5
0.200 1.4 1.400 3.0 3.500 4.6 7.500 6.7
0.300 1.5 1.600 3.2 4.000 4.9 8.000 7.0
0.400 1.7 1.800 3.4 4.500 5.2 8.500 7.2
0.500 1.9 2.000 3.5 5.000 5.5 9.000 7.4
0.600 2.0 2.200 3.7 5.500 5.8 9.500 7.6
0.800 2.3 2.400 3.8 6.000 6.0
1.000 2.6 2.600 4.0 6.500 6.3
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