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Flood Risk Assessment and Drainage Strategy 

 

Document reference | 23120-FRA-RP-01 C01 Appendix D 

APPENDIX D: CALCULATIONS 

The following calculations have been referenced within the body of this report: 

• 23120-SWD-MH-01-P01 – Microdrainage Calculations 

• HR Wallingford Greenfield runoff rate estimation calculations 
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Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Overflow
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

15 min Summer -0.435 0.565 2.2 0.0 2.2 0.5 O K
30 min Summer -0.378 0.622 2.3 0.0 2.3 0.6 O K
60 min Summer -0.512 0.488 2.1 0.0 2.1 0.4 O K
120 min Summer -0.883 0.117 2.0 0.0 2.0 0.1 O K
180 min Summer -0.923 0.077 1.6 0.0 1.6 0.0 O K
240 min Summer -0.935 0.065 1.4 0.0 1.4 0.0 O K
360 min Summer -0.947 0.053 1.0 0.0 1.0 0.0 O K
480 min Summer -0.954 0.046 0.8 0.0 0.8 0.0 O K
600 min Summer -0.958 0.042 0.7 0.0 0.7 0.0 O K
720 min Summer -0.962 0.038 0.6 0.0 0.6 0.0 O K
960 min Summer -0.966 0.034 0.5 0.0 0.5 0.0 O K
1440 min Summer -0.972 0.028 0.3 0.0 0.3 0.0 O K
2160 min Summer -0.978 0.022 0.2 0.0 0.2 0.0 O K
2880 min Summer -0.980 0.020 0.2 0.0 0.2 0.0 O K
4320 min Summer -0.984 0.016 0.1 0.0 0.1 0.0 O K
5760 min Summer -0.986 0.014 0.1 0.0 0.1 0.0 O K
7200 min Summer -0.987 0.013 0.1 0.0 0.1 0.0 O K
8640 min Summer -0.988 0.012 0.1 0.0 0.1 0.0 O K
10080 min Summer -0.988 0.012 0.1 0.0 0.1 0.0 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Overflow
Volume
(m³)

Time-Peak
(mins)

15 min Summer 153.676 0.0 2.3 0.0 19
30 min Summer 100.632 0.0 3.0 0.0 26
60 min Summer 62.527 0.0 3.8 0.0 42
120 min Summer 37.843 0.0 4.5 0.0 68
180 min Summer 28.005 0.0 5.0 0.0 96
240 min Summer 22.492 0.0 5.4 0.0 126
360 min Summer 16.331 0.0 5.9 0.0 188
480 min Summer 12.914 0.0 6.2 0.0 250
600 min Summer 10.720 0.0 6.4 0.0 300
720 min Summer 9.184 0.0 6.6 0.0 360
960 min Summer 7.165 0.0 6.9 0.0 496
1440 min Summer 5.013 0.0 7.2 0.0 718
2160 min Summer 3.495 0.0 7.5 0.0 1124
2880 min Summer 2.711 0.0 7.8 0.0 1432
4320 min Summer 1.908 0.0 8.2 0.0 2096
5760 min Summer 1.498 0.0 8.6 0.0 2952
7200 min Summer 1.251 0.0 9.0 0.0 3552
8640 min Summer 1.087 0.0 9.4 0.0 4248
10080 min Summer 0.969 0.0 9.7 0.0 4944
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Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Overflow
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

15 min Winter -0.455 0.545 2.2 0.0 2.2 0.5 O K
30 min Winter -0.445 0.555 2.2 0.0 2.2 0.5 O K
60 min Winter -0.749 0.251 2.0 0.0 2.0 0.2 O K
120 min Winter -0.928 0.072 1.5 0.0 1.5 0.0 O K
180 min Winter -0.943 0.057 1.2 0.0 1.2 0.0 O K
240 min Winter -0.950 0.050 1.0 0.0 1.0 0.0 O K
360 min Winter -0.958 0.042 0.7 0.0 0.7 0.0 O K
480 min Winter -0.963 0.037 0.6 0.0 0.6 0.0 O K
600 min Winter -0.967 0.033 0.5 0.0 0.5 0.0 O K
720 min Winter -0.969 0.031 0.4 0.0 0.4 0.0 O K
960 min Winter -0.974 0.026 0.3 0.0 0.3 0.0 O K
1440 min Winter -0.978 0.022 0.2 0.0 0.2 0.0 O K
2160 min Winter -0.982 0.018 0.1 0.0 0.1 0.0 O K
2880 min Winter -0.984 0.016 0.1 0.0 0.1 0.0 O K
4320 min Winter -0.987 0.013 0.1 0.0 0.1 0.0 O K
5760 min Winter -0.988 0.012 0.1 0.0 0.1 0.0 O K
7200 min Winter -0.989 0.011 0.1 0.0 0.1 0.0 O K
8640 min Winter -0.990 0.010 0.0 0.0 0.0 0.0 O K
10080 min Winter -0.991 0.009 0.0 0.0 0.0 0.0 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Overflow
Volume
(m³)

Time-Peak
(mins)

15 min Winter 153.676 0.0 2.3 0.0 18
30 min Winter 100.632 0.0 3.0 0.0 26
60 min Winter 62.527 0.0 3.8 0.0 42
120 min Winter 37.843 0.0 4.5 0.0 66
180 min Winter 28.005 0.0 5.0 0.0 98
240 min Winter 22.492 0.0 5.4 0.0 128
360 min Winter 16.331 0.0 5.9 0.0 188
480 min Winter 12.914 0.0 6.2 0.0 230
600 min Winter 10.720 0.0 6.4 0.0 326
720 min Winter 9.184 0.0 6.6 0.0 358
960 min Winter 7.165 0.0 6.9 0.0 484
1440 min Winter 5.013 0.0 7.2 0.0 694
2160 min Winter 3.495 0.0 7.5 0.0 1096
2880 min Winter 2.711 0.0 7.8 0.0 1436
4320 min Winter 1.908 0.0 8.2 0.0 2288
5760 min Winter 1.498 0.0 8.6 0.0 2584
7200 min Winter 1.251 0.0 9.0 0.0 3912
8640 min Winter 1.087 0.0 9.4 0.0 4072
10080 min Winter 0.969 0.0 9.7 0.0 5344
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Storage is Online Cover Level (m) 0.000

Tank or Pond Structure

Invert Level (m) -1.000

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

0.000 0.0 0.100 1.0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0075-2000-0450-2000
Design Head (m) 0.450

Design Flow (l/s) 2.0
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 75

Invert Level (m) -1.000
Minimum Outlet Pipe Diameter (mm) 100
Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 0.450 2.0 Kick-Flo® 0.317 1.7
Flush-Flo™ 0.137 2.0 Mean Flow over Head Range - 1.7

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 2.0 1.200 3.1 3.000 4.8 7.000 7.2
0.200 2.0 1.400 3.4 3.500 5.1 7.500 7.5
0.300 1.8 1.600 3.6 4.000 5.5 8.000 7.7
0.400 1.9 1.800 3.8 4.500 5.8 8.500 7.9
0.500 2.1 2.000 4.0 5.000 6.1 9.000 8.2
0.600 2.3 2.200 4.1 5.500 6.4 9.500 8.4
0.800 2.6 2.400 4.3 6.000 6.7
1.000 2.9 2.600 4.5 6.500 6.9
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Weir Overflow Control

©1982-2017 XP Solutions

Discharge Coef 0.544 Width (m) 1.000 Invert Level (m) 0.000
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