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Summary of Results for 30 year Return Period

©1982-2017 XP Solutions

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Volume
(m³)

Status

15 min Summer 8.341 0.441 2.9 95.5 O K
30 min Summer 8.479 0.579 2.9 125.4 O K
60 min Summer 8.624 0.724 2.9 156.7 O K
120 min Summer 8.764 0.864 2.9 187.2 O K
180 min Summer 8.837 0.937 2.9 202.9 O K
240 min Summer 8.879 0.979 2.9 212.0 O K
360 min Summer 8.922 1.022 2.9 221.3 O K
480 min Summer 8.937 1.037 2.9 224.6 O K
600 min Summer 8.936 1.036 2.9 224.4 O K
720 min Summer 8.929 1.029 2.9 223.0 O K
960 min Summer 8.913 1.013 2.9 219.3 O K
1440 min Summer 8.870 0.970 2.9 210.2 O K
2160 min Summer 8.802 0.902 2.9 195.3 O K
2880 min Summer 8.732 0.832 2.9 180.2 O K
4320 min Summer 8.575 0.675 2.9 146.2 O K
5760 min Summer 8.423 0.523 2.9 113.3 O K
7200 min Summer 8.308 0.408 2.9 88.4 O K
8640 min Summer 8.222 0.322 2.9 69.7 O K
10080 min Summer 8.157 0.257 2.9 55.7 O K

15 min Winter 8.395 0.495 2.9 107.2 O K
30 min Winter 8.551 0.651 2.9 141.0 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 69.495 0.0 96.1 19
30 min Summer 46.054 0.0 127.5 34
60 min Summer 29.238 0.0 163.7 64
120 min Summer 18.026 0.0 201.9 122
180 min Summer 13.436 0.0 225.7 182
240 min Summer 10.855 0.0 243.2 242
360 min Summer 8.011 0.0 269.2 362
480 min Summer 6.455 0.0 289.1 480
600 min Summer 5.457 0.0 305.4 594
720 min Summer 4.755 0.0 319.2 642
960 min Summer 3.823 0.0 342.0 762
1440 min Summer 2.809 0.0 375.3 1026
2160 min Summer 2.060 0.0 416.7 1448
2880 min Summer 1.652 0.0 445.5 1872
4320 min Summer 1.209 0.0 488.8 2680
5760 min Summer 0.968 0.0 522.7 3392
7200 min Summer 0.815 0.0 549.6 4040
8640 min Summer 0.707 0.0 572.4 4752
10080 min Summer 0.628 0.0 592.5 5440

15 min Winter 69.495 0.0 107.7 19
30 min Winter 46.054 0.0 142.8 33
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Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Volume
(m³)

Status

60 min Winter 8.714 0.814 2.9 176.4 O K
120 min Winter 8.875 0.975 2.9 211.1 O K
180 min Winter 8.959 1.059 2.9 229.5 O K
240 min Winter 9.010 1.110 2.9 240.5 O K
360 min Winter 9.066 1.166 3.0 252.5 O K
480 min Winter 9.091 1.191 3.0 257.9 O K
600 min Winter 9.098 1.198 3.0 259.4 O K
720 min Winter 9.094 1.194 3.0 258.6 O K
960 min Winter 9.068 1.168 3.0 253.0 O K
1440 min Winter 9.014 1.114 2.9 241.3 O K
2160 min Winter 8.914 1.014 2.9 219.6 O K
2880 min Winter 8.808 0.908 2.9 196.7 O K
4320 min Winter 8.563 0.663 2.9 143.6 O K
5760 min Winter 8.339 0.439 2.9 95.1 O K
7200 min Winter 8.194 0.294 2.9 63.6 O K
8640 min Winter 8.104 0.204 2.8 44.1 O K
10080 min Winter 8.050 0.150 2.6 32.5 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

60 min Winter 29.238 0.0 183.4 62
120 min Winter 18.026 0.0 226.1 122
180 min Winter 13.436 0.0 252.8 180
240 min Winter 10.855 0.0 272.3 238
360 min Winter 8.011 0.0 301.4 352
480 min Winter 6.455 0.0 323.7 466
600 min Winter 5.457 0.0 341.9 576
720 min Winter 4.755 0.0 357.3 684
960 min Winter 3.823 0.0 382.4 866
1440 min Winter 2.809 0.0 417.2 1096
2160 min Winter 2.060 0.0 466.7 1560
2880 min Winter 1.652 0.0 499.0 2020
4320 min Winter 1.209 0.0 547.6 2892
5760 min Winter 0.968 0.0 585.4 3520
7200 min Winter 0.815 0.0 615.6 4176
8640 min Winter 0.707 0.0 641.2 4760
10080 min Winter 0.628 0.0 663.8 5440
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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) 19.000 Shortest Storm (mins) 15

Ratio R 0.360 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +0

Time Area Diagram

Total Area (ha) 0.750

Time
From:

(mins)
To:

Area
(ha)

0 4 0.750
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Storage is Online Cover Level (m) 10.000

Tank or Pond Structure

Invert Level (m) 7.900

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

0.000 216.6 0.700 216.6 1.400 216.6 2.100 216.6
0.100 216.6 0.800 216.6 1.500 216.6 2.200 216.6
0.200 216.6 0.900 216.6 1.600 216.6 2.300 216.6
0.300 216.6 1.000 216.6 1.700 216.6 2.400 216.6
0.400 216.6 1.100 216.6 1.800 216.6 2.500 216.6
0.500 216.6 1.200 216.6 1.900 216.6
0.600 216.6 1.300 216.6 2.000 216.6

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0079-3000-1200-3000
Design Head (m) 1.200

Design Flow (l/s) 3.0
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 79

Invert Level (m) 7.900
Minimum Outlet Pipe Diameter (mm) 100
Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 1.200 3.0
Flush-Flo™ 0.348 2.9
Kick-Flo® 0.707 2.4

Mean Flow over Head Range - 2.6

The hydrological calculations have been based on the Head/Discharge relationship for the
Hydro-Brake® Optimum as specified.  Should another type of control device other than a
Hydro-Brake Optimum® be utilised then these storage routing calculations will be
invalidated

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

0.100 2.3 1.200 3.0 3.000 4.6 7.000 6.8
0.200 2.8 1.400 3.2 3.500 4.9 7.500 7.0
0.300 2.9 1.600 3.4 4.000 5.2 8.000 7.3
0.400 2.9 1.800 3.6 4.500 5.5 8.500 7.5
0.500 2.8 2.000 3.8 5.000 5.8 9.000 7.7
0.600 2.7 2.200 4.0 5.500 6.1 9.500 7.9
0.800 2.5 2.400 4.1 6.000 6.3
1.000 2.8 2.600 4.3 6.500 6.6
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Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Volume
(m³)

Status

15 min Summer 8.285 0.385 2.9 162.2 O K
30 min Summer 8.413 0.513 2.9 215.9 O K
60 min Summer 8.548 0.648 2.9 273.0 O K
120 min Summer 8.687 0.787 2.9 331.4 O K
180 min Summer 8.762 0.862 2.9 363.2 O K
240 min Summer 8.810 0.910 2.9 383.2 O K
360 min Summer 8.868 0.968 2.9 407.9 O K
480 min Summer 8.904 1.004 2.9 422.8 O K
600 min Summer 8.925 1.025 2.9 431.6 O K
720 min Summer 8.936 1.036 2.9 436.5 O K
960 min Summer 8.942 1.042 2.9 438.7 O K
1440 min Summer 8.919 1.019 2.9 429.4 O K
2160 min Summer 8.878 0.978 2.9 411.8 O K
2880 min Summer 8.834 0.934 2.9 393.5 O K
4320 min Summer 8.748 0.848 2.9 357.4 O K
5760 min Summer 8.663 0.763 2.9 321.5 O K
7200 min Summer 8.566 0.666 2.9 280.4 O K
8640 min Summer 8.475 0.575 2.9 242.3 O K
10080 min Summer 8.400 0.500 2.9 210.5 O K

15 min Winter 8.332 0.432 2.9 181.9 O K
30 min Winter 8.475 0.575 2.9 242.2 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 116.878 0.0 156.1 19
30 min Summer 78.200 0.0 205.6 34
60 min Summer 49.937 0.0 276.8 64
120 min Summer 30.810 0.0 340.6 124
180 min Summer 22.897 0.0 378.2 184
240 min Summer 18.424 0.0 403.7 242
360 min Summer 13.506 0.0 436.3 362
480 min Summer 10.835 0.0 449.9 482
600 min Summer 9.126 0.0 450.6 602
720 min Summer 7.927 0.0 448.2 722
960 min Summer 6.342 0.0 440.4 960
1440 min Summer 4.622 0.0 422.4 1254
2160 min Summer 3.362 0.0 676.7 1640
2880 min Summer 2.679 0.0 717.3 2044
4320 min Summer 1.942 0.0 757.8 2856
5760 min Summer 1.544 0.0 832.6 3696
7200 min Summer 1.291 0.0 870.3 4472
8640 min Summer 1.116 0.0 901.8 5192
10080 min Summer 0.987 0.0 929.2 5944

15 min Winter 116.878 0.0 174.3 19
30 min Winter 78.200 0.0 225.2 33
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Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Volume
(m³)

Status

60 min Winter 8.628 0.728 2.9 306.8 O K
120 min Winter 8.785 0.885 2.9 372.6 O K
180 min Winter 8.871 0.971 2.9 408.9 O K
240 min Winter 8.926 1.026 2.9 432.0 O K
360 min Winter 8.995 1.095 2.9 461.2 O K
480 min Winter 9.038 1.138 2.9 479.5 O K
600 min Winter 9.066 1.166 3.0 491.0 O K
720 min Winter 9.083 1.183 3.0 498.2 O K
960 min Winter 9.097 1.197 3.0 504.1 O K
1440 min Winter 9.082 1.182 3.0 497.9 O K
2160 min Winter 9.027 1.127 2.9 474.6 O K
2880 min Winter 8.971 1.071 2.9 451.0 O K
4320 min Winter 8.849 0.949 2.9 399.7 O K
5760 min Winter 8.724 0.824 2.9 347.1 O K
7200 min Winter 8.579 0.679 2.9 286.1 O K
8640 min Winter 8.437 0.537 2.9 226.3 O K
10080 min Winter 8.329 0.429 2.9 180.7 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

60 min Winter 49.937 0.0 309.7 64
120 min Winter 30.810 0.0 380.0 122
180 min Winter 22.897 0.0 419.7 180
240 min Winter 18.424 0.0 443.4 240
360 min Winter 13.506 0.0 458.3 356
480 min Winter 10.835 0.0 458.3 474
600 min Winter 9.126 0.0 455.7 590
720 min Winter 7.927 0.0 452.5 702
960 min Winter 6.342 0.0 446.0 930
1440 min Winter 4.622 0.0 434.4 1358
2160 min Winter 3.362 0.0 756.9 1712
2880 min Winter 2.679 0.0 800.3 2164
4320 min Winter 1.942 0.0 797.8 3112
5760 min Winter 1.544 0.0 932.5 4032
7200 min Winter 1.291 0.0 974.8 4896
8640 min Winter 1.116 0.0 1010.2 5536
10080 min Winter 0.987 0.0 1041.3 6248
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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) 19.000 Shortest Storm (mins) 15

Ratio R 0.360 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +30

Time Area Diagram

Total Area (ha) 0.750

Time
From:

(mins)
To:

Area
(ha)

0 4 0.750
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Storage is Online Cover Level (m) 10.000

Tank or Pond Structure

Invert Level (m) 7.900

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

0.000 421.2 0.700 421.2 1.400 421.2 2.100 421.2
0.100 421.2 0.800 421.2 1.500 421.2 2.200 421.2
0.200 421.2 0.900 421.2 1.600 421.2 2.300 421.2
0.300 421.2 1.000 421.2 1.700 421.2 2.400 421.2
0.400 421.2 1.100 421.2 1.800 421.2 2.500 421.2
0.500 421.2 1.200 421.2 1.900 421.2
0.600 421.2 1.300 421.2 2.000 421.2

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0079-3000-1200-3000
Design Head (m) 1.200

Design Flow (l/s) 3.0
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 79

Invert Level (m) 7.900
Minimum Outlet Pipe Diameter (mm) 100
Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 1.200 3.0
Flush-Flo™ 0.348 2.9
Kick-Flo® 0.707 2.4

Mean Flow over Head Range - 2.6

The hydrological calculations have been based on the Head/Discharge relationship for the
Hydro-Brake® Optimum as specified.  Should another type of control device other than a
Hydro-Brake Optimum® be utilised then these storage routing calculations will be
invalidated

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

0.100 2.3 1.200 3.0 3.000 4.6 7.000 6.8
0.200 2.8 1.400 3.2 3.500 4.9 7.500 7.0
0.300 2.9 1.600 3.4 4.000 5.2 8.000 7.3
0.400 2.9 1.800 3.6 4.500 5.5 8.500 7.5
0.500 2.8 2.000 3.8 5.000 5.8 9.000 7.7
0.600 2.7 2.200 4.0 5.500 6.1 9.500 7.9
0.800 2.5 2.400 4.1 6.000 6.3
1.000 2.8 2.600 4.3 6.500 6.6


