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Appendix D – Exceedance Flow Path Plan
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Appendix E – Existing Runoff Calculations



Pre-development 1-year Peak Rainfall
CC Allowance = %

From Wallingford Procedure, Volume 3 - Maps

Rainfall Depths (M5 - 60minutes) M5-60 = 19.6 mm

Rainfall Ratio (r) r = 0.396

Design Storm Return Period P = 1 years

Time of concentration T c  = 15 mins

Therefore, Z 1  = 0.632

Therefore M5-15 = 12.4 mm

Therefore, Z 2  = 0.615

Therefore M1-15 = 7.6 mm

Therefore, average point intensity = 30.4 mm/hr

Site Area = 22,457 m2

Cv = 0.75

Qp = 3.61 x Cv x i x A

Therefore, Qp = 3.61 x 0.75 x 30.4366309333333 x 22457

= 185.06 litres/sec

Volume during storm = 171 m3



Pre-development 1-year Peak Rainfall
CC Allowance = %

From Wallingford Procedure, Volume 3 - Maps

Rainfall Depths (M5 - 60minutes) M5-60 = 19.6 mm

Rainfall Ratio (r) r = 0.396

Design Storm Return Period P = 30 years

Time of concentration T c  = 15 mins

Therefore, Z 1  = 0.632

Therefore M5-15 = 12.4 mm

Therefore, Z 2  = 1.507

Therefore M30-15 = 18.7 mm

Therefore, average point intensity = 74.6 mm/hr

Site Area = 22,457 m2

Cv = 0.75

Qp = 3.61 x Cv x i x A

Therefore, Qp = 3.61 x 0.75 x 74.6240556444444 x 22457

= 453.73 litres/sec

Volume during storm = 419 m3



Pre-development 1-year Peak Rainfall
CC Allowance = %

From Wallingford Procedure, Volume 3 - Maps

Rainfall Depths (M5 - 60minutes) M5-60 = 19.6 mm

Rainfall Ratio (r) r = 0.396

Design Storm Return Period P = 100 years

Time of concentration T c  = 15 mins

Therefore, Z 1  = 0.632

Therefore M5-15 = 12.4 mm

Therefore, Z 2  = 1.947

Therefore M100-15 = 24.1 mm

Therefore, average point intensity = 96.4 mm/hr

Site Area = 22,457 m2

Cv = 0.75

Qp = 3.61 x Cv x i x A

Therefore, Qp = 3.61 x 0.75 x 96.4107274666667 x 22457

= 586.20 litres/sec

Volume during storm = 541 m3



Pre-development 1-year Peak Rainfall
CC Allowance = 40 %

From Wallingford Procedure, Volume 3 - Maps

Rainfall Depths (M5 - 60minutes) M5-60 = 19.6 mm

Rainfall Ratio (r) r = 0.396

Design Storm Return Period P = 100 years

Time of concentration T c  = 15 mins

Therefore, Z 1  = 0.632

Therefore M5-15 = 12.4 mm

Therefore, Z 2  = 1.947

Therefore M100-15 = 33.7 mm

Therefore, average point intensity = 135.0 mm/hr

Site Area = 22,457 m2

Cv = 0.75

Qp = 3.61 x Cv x i x A

Therefore, Qp = 3.61 x 0.75 x 134.975018453333 x 22457

= 820.68 litres/sec

Volume during storm = 758 m3
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Appendix F – MicroDrainage Output Files



Powell Tolner Associates Page 1

29 Red Lion Street
Chesham
Bucks  HP5 1EJ
Date 27/08/2021 13:05 Designed by GeorgeW
File Building and Service.SRCX Checked by
Innovyze Source Control 2020.1

Summary of Results for 100 year Return Period (+40%)

©1982-2020 Innovyze

Half Drain Time : 44 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 40.836 0.947 0.0 89.9 89.9 315.0 O K
30 min Summer 41.018 1.129 0.0 89.9 89.9 375.4 O K
60 min Summer 41.042 1.153 0.0 89.9 89.9 383.3 O K
120 min Summer 40.947 1.058 0.0 89.9 89.9 351.9 O K
180 min Summer 40.813 0.924 0.0 89.9 89.9 307.4 O K
240 min Summer 40.673 0.784 0.0 89.9 89.9 260.6 O K
360 min Summer 40.420 0.531 0.0 89.9 89.9 176.5 O K
480 min Summer 40.223 0.334 0.0 89.9 89.9 111.0 O K
600 min Summer 40.082 0.193 0.0 89.4 89.4 64.0 O K
720 min Summer 39.985 0.096 0.0 87.9 87.9 31.8 O K
960 min Summer 39.891 0.002 0.0 85.1 85.1 0.8 O K
1440 min Summer 39.889 0.000 0.0 62.2 62.2 0.0 O K
2160 min Summer 39.889 0.000 0.0 44.9 44.9 0.0 O K
2880 min Summer 39.889 0.000 0.0 35.6 35.6 0.0 O K
4320 min Summer 39.889 0.000 0.0 25.7 25.7 0.0 O K
5760 min Summer 39.889 0.000 0.0 20.3 20.3 0.0 O K
7200 min Summer 39.889 0.000 0.0 16.9 16.9 0.0 O K
8640 min Summer 39.889 0.000 0.0 14.6 14.6 0.0 O K
10080 min Summer 39.889 0.000 0.0 12.8 12.8 0.0 O K

15 min Winter 40.987 1.098 0.0 89.9 89.9 365.1 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 134.653 0.0 399.8 17
30 min Summer 88.595 0.0 530.1 31
60 min Summer 55.544 0.0 660.9 52
120 min Summer 33.648 0.0 802.8 84
180 min Summer 24.762 0.0 889.3 118
240 min Summer 19.801 0.0 947.0 150
360 min Summer 14.390 0.0 1027.7 214
480 min Summer 11.476 0.0 1096.4 272
600 min Summer 9.622 0.0 1145.3 326
720 min Summer 8.328 0.0 1192.7 382
960 min Summer 6.625 0.0 1263.6 490
1440 min Summer 4.792 0.0 1371.4 0
2160 min Summer 3.460 0.0 1485.4 0
2880 min Summer 2.744 0.0 1570.4 0
4320 min Summer 1.975 0.0 1696.1 0
5760 min Summer 1.563 0.0 1789.6 0
7200 min Summer 1.303 0.0 1864.5 0
8640 min Summer 1.122 0.0 1927.4 0
10080 min Summer 0.989 0.0 1981.7 0

15 min Winter 134.653 0.0 450.5 17

George Westgarth
Typewriter
Building and Yard Area
Summer Storm Events
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29 Red Lion Street
Chesham
Bucks  HP5 1EJ
Date 27/08/2021 13:05 Designed by GeorgeW
File Building and Service.SRCX Checked by
Innovyze Source Control 2020.1

Summary of Results for 100 year Return Period (+40%)

©1982-2020 Innovyze

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

30 min Winter 41.215 1.326 0.0 89.9 89.9 441.0 O K
60 min Winter 41.261 1.372 0.0 89.9 89.9 456.2 O K
120 min Winter 41.131 1.242 0.0 89.9 89.9 412.9 O K
180 min Winter 40.921 1.032 0.0 89.9 89.9 343.0 O K
240 min Winter 40.692 0.803 0.0 89.9 89.9 266.9 O K
360 min Winter 40.310 0.421 0.0 89.9 89.9 139.8 O K
480 min Winter 40.052 0.163 0.0 89.1 89.1 54.3 O K
600 min Winter 39.911 0.022 0.0 85.9 85.9 7.3 O K
720 min Winter 39.889 0.000 0.0 78.1 78.1 0.0 O K
960 min Winter 39.889 0.000 0.0 62.2 62.2 0.0 O K
1440 min Winter 39.889 0.000 0.0 45.0 45.0 0.0 O K
2160 min Winter 39.889 0.000 0.0 32.5 32.5 0.0 O K
2880 min Winter 39.889 0.000 0.0 25.7 25.7 0.0 O K
4320 min Winter 39.889 0.000 0.0 18.5 18.5 0.0 O K
5760 min Winter 39.889 0.000 0.0 14.7 14.7 0.0 O K
7200 min Winter 39.889 0.000 0.0 12.2 12.2 0.0 O K
8640 min Winter 39.889 0.000 0.0 10.5 10.5 0.0 O K
10080 min Winter 39.889 0.000 0.0 9.3 9.3 0.0 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

30 min Winter 88.595 0.0 589.8 31
60 min Winter 55.544 0.0 744.3 58
120 min Winter 33.648 0.0 899.8 92
180 min Winter 24.762 0.0 988.3 130
240 min Winter 19.801 0.0 1054.6 162
360 min Winter 14.390 0.0 1150.3 224
480 min Winter 11.476 0.0 1224.1 276
600 min Winter 9.622 0.0 1284.7 320
720 min Winter 8.328 0.0 1334.7 0
960 min Winter 6.625 0.0 1415.7 0
1440 min Winter 4.792 0.0 1536.0 0
2160 min Winter 3.460 0.0 1663.7 0
2880 min Winter 2.744 0.0 1758.9 0
4320 min Winter 1.975 0.0 1899.7 0
5760 min Winter 1.563 0.0 2004.3 0
7200 min Winter 1.303 0.0 2088.3 0
8640 min Winter 1.122 0.0 2158.7 0
10080 min Winter 0.989 0.0 2219.5 0

George Westgarth
Typewriter
Building and Yard Area
Winter Storm Events
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29 Red Lion Street
Chesham
Bucks  HP5 1EJ
Date 27/08/2021 13:05 Designed by GeorgeW
File Building and Service.SRCX Checked by
Innovyze Source Control 2020.1

Rainfall Details

©1982-2020 Innovyze

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) 19.600 Shortest Storm (mins) 15

Ratio R 0.396 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 1.590

Time
From:

(mins)
To:

Area
(ha)

0 4 1.590

George Westgarth
Typewriter
Building and Yard Area
Site Details
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29 Red Lion Street
Chesham
Bucks  HP5 1EJ
Date 27/08/2021 13:05 Designed by GeorgeW
File Building and Service.SRCX Checked by
Innovyze Source Control 2020.1

Model Details

©1982-2020 Innovyze

Storage is Online Cover Level (m) 42.400

Cellular Storage Structure

Invert Level (m) 39.889 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)

0.000 350.0 0.0 1.501 0.0 0.0
1.500 350.0 0.0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0363-9000-2200-9000
Design Head (m) 2.200

Design Flow (l/s) 90.0
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 363

Invert Level (m) 39.500
Minimum Outlet Pipe Diameter (mm) 375
Suggested Manhole Diameter (mm) Site Specific Design (Contact Hydro International)

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

Design Point (Calculated) 2.200 90.0 Kick-Flo® 1.506 74.9
Flush-Flo™ 0.694 89.9 Mean Flow over Head Range - 76.8

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 10.4 1.200 85.5 3.000 104.6 7.000 158.1
0.200 36.4 1.400 80.2 3.500 112.7 7.500 163.5
0.300 68.0 1.600 77.1 4.000 120.3 8.000 168.8
0.400 85.5 1.800 81.6 4.500 127.4 8.500 173.8
0.500 88.3 2.000 85.9 5.000 134.1 9.000 178.8
0.600 89.6 2.200 90.0 5.500 140.5 9.500 183.6
0.800 89.6 2.400 93.8 6.000 146.6
1.000 88.0 2.600 97.6 6.500 152.5

George Westgarth
Typewriter
Building and Yard Area
SuDS Details
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29 Red Lion Street
Chesham
Bucks  HP5 1EJ
Date 27/08/2021 13:04 Designed by GeorgeW
File Parking Area.SRCX Checked by
Innovyze Source Control 2020.1

Summary of Results for 100 year Return Period (+40%)

©1982-2020 Innovyze

Half Drain Time : 269 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 41.714 0.214 0.0 7.7 7.7 121.8 Flood Risk
30 min Summer 41.779 0.279 0.0 7.8 7.8 159.1 Flood Risk
60 min Summer 41.838 0.338 0.0 7.9 7.9 192.7 Flood Risk
120 min Summer 41.877 0.377 0.0 8.0 8.0 214.9 Flood Risk
180 min Summer 41.882 0.382 0.0 8.0 8.0 218.0 Flood Risk
240 min Summer 41.874 0.374 0.0 8.0 8.0 213.0 Flood Risk
360 min Summer 41.852 0.352 0.0 8.0 8.0 200.5 Flood Risk
480 min Summer 41.835 0.335 0.0 7.9 7.9 190.7 Flood Risk
600 min Summer 41.819 0.319 0.0 7.9 7.9 181.8 Flood Risk
720 min Summer 41.803 0.303 0.0 7.9 7.9 173.0 Flood Risk
960 min Summer 41.774 0.274 0.0 7.8 7.8 155.9 Flood Risk
1440 min Summer 41.717 0.217 0.0 7.7 7.7 123.8 Flood Risk
2160 min Summer 41.644 0.144 0.0 7.6 7.6 82.3 O K
2880 min Summer 41.588 0.088 0.0 7.5 7.5 49.9 O K
4320 min Summer 41.518 0.018 0.0 7.4 7.4 10.5 O K
5760 min Summer 41.500 0.000 0.0 6.9 6.9 0.0 O K
7200 min Summer 41.500 0.000 0.0 5.7 5.7 0.0 O K
8640 min Summer 41.500 0.000 0.0 4.9 4.9 0.0 O K
10080 min Summer 41.500 0.000 0.0 4.3 4.3 0.0 O K

15 min Winter 41.743 0.243 0.0 7.8 7.8 138.3 Flood Risk

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 134.653 0.0 127.9 18
30 min Summer 88.595 0.0 171.5 33
60 min Summer 55.544 0.0 217.3 62
120 min Summer 33.648 0.0 265.2 122
180 min Summer 24.762 0.0 293.5 180
240 min Summer 19.801 0.0 313.3 224
360 min Summer 14.390 0.0 342.3 282
480 min Summer 11.476 0.0 364.4 344
600 min Summer 9.622 0.0 381.9 412
720 min Summer 8.328 0.0 396.9 482
960 min Summer 6.625 0.0 420.8 616
1440 min Summer 4.792 0.0 455.3 880
2160 min Summer 3.460 0.0 491.5 1256
2880 min Summer 2.744 0.0 517.8 1612
4320 min Summer 1.975 0.0 555.4 2252
5760 min Summer 1.563 0.0 582.3 0
7200 min Summer 1.303 0.0 602.3 0
8640 min Summer 1.122 0.0 618.2 0
10080 min Summer 0.989 0.0 631.2 0

15 min Winter 134.653 0.0 144.7 18

George Westgarth
Typewriter
Car Park Area
Summer Storm Events
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29 Red Lion Street
Chesham
Bucks  HP5 1EJ
Date 27/08/2021 13:04 Designed by GeorgeW
File Parking Area.SRCX Checked by
Innovyze Source Control 2020.1

Summary of Results for 100 year Return Period (+40%)

©1982-2020 Innovyze

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

30 min Winter 41.817 0.317 0.0 7.9 7.9 180.8 Flood Risk
60 min Winter 41.886 0.386 0.0 8.0 8.0 220.2 Flood Risk
120 min Winter 41.936 0.436 0.0 8.1 8.1 248.4 Flood Risk
180 min Winter 41.948 0.448 0.0 8.1 8.1 255.5 Flood Risk
240 min Winter 41.944 0.444 0.0 8.1 8.1 253.4 Flood Risk
360 min Winter 41.918 0.418 0.0 8.1 8.1 238.0 Flood Risk
480 min Winter 41.894 0.394 0.0 8.0 8.0 224.5 Flood Risk
600 min Winter 41.872 0.372 0.0 8.0 8.0 212.0 Flood Risk
720 min Winter 41.849 0.349 0.0 8.0 8.0 199.1 Flood Risk
960 min Winter 41.804 0.304 0.0 7.9 7.9 173.1 Flood Risk
1440 min Winter 41.718 0.218 0.0 7.7 7.7 124.2 Flood Risk
2160 min Winter 41.611 0.111 0.0 7.5 7.5 63.5 O K
2880 min Winter 41.536 0.036 0.0 7.4 7.4 20.4 O K
4320 min Winter 41.500 0.000 0.0 6.3 6.3 0.0 O K
5760 min Winter 41.500 0.000 0.0 5.0 5.0 0.0 O K
7200 min Winter 41.500 0.000 0.0 4.1 4.1 0.0 O K
8640 min Winter 41.500 0.000 0.0 3.6 3.6 0.0 O K
10080 min Winter 41.500 0.000 0.0 3.1 3.1 0.0 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

30 min Winter 88.595 0.0 193.4 33
60 min Winter 55.544 0.0 244.3 62
120 min Winter 33.648 0.0 298.4 120
180 min Winter 24.762 0.0 329.6 176
240 min Winter 19.801 0.0 352.5 230
360 min Winter 14.390 0.0 385.0 324
480 min Winter 11.476 0.0 409.8 372
600 min Winter 9.622 0.0 429.0 448
720 min Winter 8.328 0.0 445.8 524
960 min Winter 6.625 0.0 472.3 672
1440 min Winter 4.792 0.0 511.7 950
2160 min Winter 3.460 0.0 553.3 1320
2880 min Winter 2.744 0.0 582.8 1640
4320 min Winter 1.975 0.0 625.7 0
5760 min Winter 1.563 0.0 656.0 0
7200 min Winter 1.303 0.0 679.2 0
8640 min Winter 1.122 0.0 697.8 0
10080 min Winter 0.989 0.0 713.1 0

George Westgarth
Typewriter
Car Park Area
Winter Storm Events
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29 Red Lion Street
Chesham
Bucks  HP5 1EJ
Date 27/08/2021 13:04 Designed by GeorgeW
File Parking Area.SRCX Checked by
Innovyze Source Control 2020.1

Rainfall Details

©1982-2020 Innovyze

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) 19.600 Shortest Storm (mins) 15

Ratio R 0.396 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.546

Time
From:

(mins)
To:

Area
(ha)

0 4 0.546

George Westgarth
Typewriter
Car Park Area
Site Details
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29 Red Lion Street
Chesham
Bucks  HP5 1EJ
Date 27/08/2021 13:04 Designed by GeorgeW
File Parking Area.SRCX Checked by
Innovyze Source Control 2020.1

Model Details

©1982-2020 Innovyze

Storage is Online Cover Level (m) 42.000

Porous Car Park Structure

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 190.0
Membrane Percolation (mm/hr) 1000 Length (m) 10.0

Max Percolation (l/s) 527.8 Slope (1:X) 0.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 41.500 Membrane Depth (m) 0

Orifice Outflow Control

Diameter (m) 0.050 Discharge Coefficient 0.600 Invert Level (m) 39.500

George Westgarth
Typewriter
Car Park Area
SuDS Details




