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Appendix F 

 

Drawing 421-200 – Drainage Strategy 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



This drawing is the copyright of Phoenix Design Partnership Ltd. No liability will
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Appendix G 

 

Severn Trent Water Correspondence 
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Appendix H 

 

Micro Drainage Pond Calculations 
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Unit 9 Westway Business Centre Robert Hitchins Ltd
Marksbury Kidnappers Lane
Bath, BA2 9HN Preliminary Attenuation Design
Date 21/01/2019 Designed by P.A.
File Preliminary Pond Design.srcx Checked by
Causeway Source Control 2017.1.2

Summary of Results for 1 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 76.880 0.130 4.4 28.9 O K
30 min Summer 76.911 0.161 4.6 36.6 O K
60 min Summer 76.939 0.189 4.8 43.6 O K
120 min Summer 76.958 0.208 4.8 48.4 O K
180 min Summer 76.966 0.216 4.9 50.3 O K
240 min Summer 76.968 0.218 4.9 51.0 O K
360 min Summer 76.966 0.216 4.9 50.4 O K
480 min Summer 76.958 0.208 4.8 48.3 O K
600 min Summer 76.948 0.198 4.8 45.9 O K
720 min Summer 76.939 0.189 4.8 43.4 O K
960 min Summer 76.920 0.170 4.7 38.7 O K
1440 min Summer 76.890 0.140 4.5 31.4 O K
2160 min Summer 76.865 0.115 4.0 25.4 O K
2880 min Summer 76.850 0.100 3.5 22.0 O K
4320 min Summer 76.833 0.083 2.8 18.1 O K
5760 min Summer 76.824 0.074 2.4 15.9 O K
7200 min Summer 76.817 0.067 2.0 14.5 O K
8640 min Summer 76.812 0.062 1.8 13.4 O K
10080 min Summer 76.809 0.059 1.6 12.6 O K

15 min Winter 76.895 0.145 4.5 32.5 O K
30 min Winter 76.930 0.180 4.7 41.3 O K
60 min Winter 76.962 0.212 4.8 49.5 O K
120 min Winter 76.982 0.232 4.9 54.7 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 27.071 0.0 31.1 23
30 min Summer 17.788 0.0 41.1 36
60 min Summer 11.376 0.0 53.3 62
120 min Summer 7.152 0.0 67.1 98
180 min Summer 5.427 0.0 76.5 132
240 min Summer 4.458 0.0 83.8 166
360 min Summer 3.377 0.0 95.2 236
480 min Summer 2.756 0.0 103.7 302
600 min Summer 2.352 0.0 110.6 368
720 min Summer 2.067 0.0 116.7 432
960 min Summer 1.686 0.0 126.9 558
1440 min Summer 1.266 0.0 142.8 794
2160 min Summer 0.951 0.0 161.5 1148
2880 min Summer 0.776 0.0 175.7 1504
4320 min Summer 0.582 0.0 197.4 2212
5760 min Summer 0.475 0.0 215.5 2944
7200 min Summer 0.406 0.0 230.1 3672
8640 min Summer 0.357 0.0 242.8 4408
10080 min Summer 0.321 0.0 254.0 5136

15 min Winter 27.071 0.0 34.9 24
30 min Winter 17.788 0.0 46.1 36
60 min Winter 11.376 0.0 59.8 62
120 min Winter 7.152 0.0 75.2 106
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Marksbury Kidnappers Lane
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Date 21/01/2019 Designed by P.A.
File Preliminary Pond Design.srcx Checked by
Causeway Source Control 2017.1.2

Summary of Results for 1 year Return Period

©1982-2017 XP Solutions

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Volume
(m³)

Status

180 min Winter 76.988 0.238 4.9 56.3 O K
240 min Winter 76.989 0.239 4.9 56.3 O K
360 min Winter 76.980 0.230 4.9 54.1 O K
480 min Winter 76.965 0.215 4.9 50.3 O K
600 min Winter 76.950 0.200 4.8 46.2 O K
720 min Winter 76.934 0.184 4.7 42.2 O K
960 min Winter 76.906 0.156 4.6 35.3 O K
1440 min Winter 76.870 0.120 4.2 26.6 O K
2160 min Winter 76.846 0.096 3.3 21.0 O K
2880 min Winter 76.833 0.083 2.8 18.0 O K
4320 min Winter 76.819 0.069 2.1 14.9 O K
5760 min Winter 76.811 0.061 1.8 13.1 O K
7200 min Winter 76.806 0.056 1.5 12.0 O K
8640 min Winter 76.802 0.052 1.3 11.1 O K
10080 min Winter 76.799 0.049 1.2 10.4 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

180 min Winter 5.427 0.0 85.7 142
240 min Winter 4.458 0.0 93.9 180
360 min Winter 3.377 0.0 106.7 254
480 min Winter 2.756 0.0 116.1 326
600 min Winter 2.352 0.0 124.0 392
720 min Winter 2.067 0.0 130.7 458
960 min Winter 1.686 0.0 142.2 580
1440 min Winter 1.266 0.0 160.0 806
2160 min Winter 0.951 0.0 180.9 1160
2880 min Winter 0.776 0.0 196.8 1512
4320 min Winter 0.582 0.0 221.2 2212
5760 min Winter 0.475 0.0 241.3 2944
7200 min Winter 0.406 0.0 257.8 3680
8640 min Winter 0.357 0.0 272.0 4416
10080 min Winter 0.321 0.0 284.6 5144
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Unit 9 Westway Business Centre Robert Hitchins Ltd
Marksbury Kidnappers Lane
Bath, BA2 9HN Preliminary Attenuation Design
Date 21/01/2019 Designed by P.A.
File Preliminary Pond Design.srcx Checked by
Causeway Source Control 2017.1.2

Model Details

©1982-2017 XP Solutions

Storage is Online Cover Level (m) 78.000

Tank or Pond Structure

Invert Level (m) 76.750

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

0.000 208.0 0.300 281.0 0.600 363.0 0.900 454.0 1.100 520.0
0.100 231.0 0.400 307.0 0.700 392.0 0.950 470.0 1.200 555.0
0.200 256.0 0.500 335.0 0.800 423.0 1.000 487.0 1.250 572.0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0104-5000-1100-5000
Design Head (m) 1.100

Design Flow (l/s) 5.0
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 104

Invert Level (m) 76.750
Minimum Outlet Pipe Diameter (mm) 150
Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 1.100 5.0 Kick-Flo® 0.690 4.0
Flush-Flo™ 0.323 5.0 Mean Flow over Head Range - 4.4

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

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

0.100 3.5 1.200 5.2 3.000 8.0 7.000 12.0
0.200 4.8 1.400 5.6 3.500 8.6 7.500 12.4
0.300 5.0 1.600 6.0 4.000 9.2 8.000 12.7
0.400 5.0 1.800 6.3 4.500 9.7 8.500 13.1
0.500 4.8 2.000 6.6 5.000 10.2 9.000 13.5
0.600 4.6 2.200 6.9 5.500 10.7 9.500 13.8
0.800 4.3 2.400 7.2 6.000 11.1
1.000 4.8 2.600 7.5 6.500 11.5
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Unit 9 Westway Business Centre Robert Hitchins Ltd
Marksbury Kidnappers Lane
Bath, BA2 9HN Preliminary Attenuation Design
Date 21/01/2019 Designed by P.A.
File Preliminary Pond Design.srcx Checked by
Causeway Source Control 2017.1.2

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 77.125 0.375 5.0 65.3 O K
30 min Summer 77.211 0.461 5.0 84.4 O K
60 min Summer 77.284 0.534 5.0 102.2 O K
120 min Summer 77.336 0.586 5.0 115.5 O K
180 min Summer 77.349 0.599 5.0 118.9 O K
240 min Summer 77.348 0.598 5.0 118.7 O K
360 min Summer 77.337 0.587 5.0 115.7 O K
480 min Summer 77.322 0.572 5.0 111.8 O K
600 min Summer 77.305 0.555 5.0 107.4 O K
720 min Summer 77.287 0.537 5.0 102.8 O K
960 min Summer 77.249 0.499 5.0 93.6 O K
1440 min Summer 77.176 0.426 5.0 76.3 O K
2160 min Summer 77.077 0.327 5.0 55.1 O K
2880 min Summer 77.000 0.250 4.9 40.2 O K
4320 min Summer 76.907 0.157 4.4 23.7 O K
5760 min Summer 76.867 0.117 3.9 17.3 O K
7200 min Summer 76.850 0.100 3.4 14.6 O K
8640 min Summer 76.839 0.089 3.0 12.9 O K
10080 min Summer 76.831 0.081 2.7 11.7 O K

15 min Winter 77.163 0.413 5.0 73.5 O K
30 min Winter 77.257 0.507 5.0 95.3 O K
60 min Winter 77.338 0.588 5.0 116.0 O K
120 min Winter 77.400 0.650 5.0 132.7 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 66.235 0.0 69.1 22
30 min Summer 43.716 0.0 91.3 36
60 min Summer 27.653 0.0 115.9 64
120 min Summer 17.008 0.0 142.7 122
180 min Summer 12.671 0.0 159.4 180
240 min Summer 10.239 0.0 171.8 210
360 min Summer 7.537 0.0 189.7 272
480 min Summer 6.064 0.0 203.5 338
600 min Summer 5.120 0.0 214.8 406
720 min Summer 4.458 0.0 224.4 474
960 min Summer 3.580 0.0 240.3 608
1440 min Summer 2.625 0.0 264.2 868
2160 min Summer 1.922 0.0 290.4 1232
2880 min Summer 1.539 0.0 310.2 1584
4320 min Summer 1.125 0.0 339.8 2252
5760 min Summer 0.900 0.0 362.7 2944
7200 min Summer 0.756 0.0 381.1 3672
8640 min Summer 0.656 0.0 396.6 4408
10080 min Summer 0.582 0.0 410.1 5136

15 min Winter 66.235 0.0 77.5 21
30 min Winter 43.716 0.0 102.3 36
60 min Winter 27.653 0.0 129.9 64
120 min Winter 17.008 0.0 159.8 120
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Unit 9 Westway Business Centre Robert Hitchins Ltd
Marksbury Kidnappers Lane
Bath, BA2 9HN Preliminary Attenuation Design
Date 21/01/2019 Designed by P.A.
File Preliminary Pond Design.srcx Checked by
Causeway Source Control 2017.1.2

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

180 min Winter 77.419 0.669 5.0 138.3 O K
240 min Winter 77.422 0.672 5.0 139.0 O K
360 min Winter 77.404 0.654 5.0 134.0 O K
480 min Winter 77.384 0.634 5.0 128.5 O K
600 min Winter 77.360 0.610 5.0 121.9 O K
720 min Winter 77.333 0.583 5.0 114.7 O K
960 min Winter 77.276 0.526 5.0 100.1 O K
1440 min Winter 77.162 0.412 5.0 73.2 O K
2160 min Winter 77.018 0.268 4.9 43.6 O K
2880 min Winter 76.925 0.175 4.6 26.9 O K
4320 min Winter 76.858 0.108 3.7 15.9 O K
5760 min Winter 76.838 0.088 3.0 12.8 O K
7200 min Winter 76.828 0.078 2.5 11.1 O K
8640 min Winter 76.821 0.071 2.2 10.1 O K
10080 min Winter 76.816 0.066 1.9 9.3 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

180 min Winter 12.671 0.0 178.6 178
240 min Winter 10.239 0.0 192.4 232
360 min Winter 7.537 0.0 212.5 296
480 min Winter 6.064 0.0 228.0 368
600 min Winter 5.120 0.0 240.6 444
720 min Winter 4.458 0.0 251.3 518
960 min Winter 3.580 0.0 269.1 660
1440 min Winter 2.625 0.0 295.9 924
2160 min Winter 1.922 0.0 325.3 1276
2880 min Winter 1.539 0.0 347.4 1588
4320 min Winter 1.125 0.0 380.6 2212
5760 min Winter 0.900 0.0 406.2 2944
7200 min Winter 0.756 0.0 426.8 3672
8640 min Winter 0.656 0.0 444.3 4360
10080 min Winter 0.582 0.0 459.4 5096
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Unit 9 Westway Business Centre Robert Hitchins Ltd
Marksbury Kidnappers Lane
Bath, BA2 9HN Preliminary Attenuation Design
Date 21/01/2019 Designed by P.A.
File Preliminary Pond Design.srcx Checked by
Causeway Source Control 2017.1.2

Model Details

©1982-2017 XP Solutions

Storage is Online Cover Level (m) 78.000

Tank or Pond Structure

Invert Level (m) 76.750

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

0.000 136.0 0.300 197.0 0.600 267.0 0.900 346.0 1.200 434.0
0.100 156.0 0.400 219.0 0.700 292.0 1.000 374.0 1.250 450.0
0.200 176.0 0.500 243.0 0.800 319.0 1.100 404.0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0102-5000-1250-5000
Design Head (m) 1.250

Design Flow (l/s) 5.0
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 102

Invert Level (m) 76.750
Minimum Outlet Pipe Diameter (mm) 150
Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 1.250 5.0 Kick-Flo® 0.772 4.0
Flush-Flo™ 0.370 5.0 Mean Flow over Head Range - 4.4

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

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

0.100 3.4 1.200 4.9 3.000 7.5 7.000 11.2
0.200 4.7 1.400 5.3 3.500 8.1 7.500 11.6
0.300 5.0 1.600 5.6 4.000 8.6 8.000 12.0
0.400 5.0 1.800 5.9 4.500 9.1 8.500 12.3
0.500 4.9 2.000 6.2 5.000 9.6 9.000 12.7
0.600 4.7 2.200 6.5 5.500 10.0 9.500 13.0
0.800 4.1 2.400 6.8 6.000 10.4
1.000 4.5 2.600 7.0 6.500 10.9



Phoenix Design Partnership Ltd Page 1
Unit 9 Westway Business Centre Robert Hitchins Ltd
Marksbury Kidnappers Lane
Bath, BA2 9HN Preliminary Attenuation Design
Date 21/01/2019 Designed by P.A.
File Preliminary Pond Design.srcx Checked by
Causeway Source Control 2017.1.2

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

©1982-2017 XP Solutions

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Volume
(m³)

Status

15 min Summer 77.357 0.607 5.0 121.1 O K
30 min Summer 77.493 0.743 5.0 159.8 O K
60 min Summer 77.615 0.865 5.0 198.9 O K
120 min Summer 77.715 0.965 5.0 234.1 Flood Risk
180 min Summer 77.758 1.008 5.0 249.9 Flood Risk
240 min Summer 77.777 1.027 5.0 257.1 Flood Risk
360 min Summer 77.782 1.032 5.0 258.8 Flood Risk
480 min Summer 77.771 1.021 5.0 254.8 Flood Risk
600 min Summer 77.757 1.007 5.0 249.7 Flood Risk
720 min Summer 77.743 0.993 5.0 244.4 Flood Risk
960 min Summer 77.715 0.965 5.0 234.1 Flood Risk
1440 min Summer 77.660 0.910 5.0 214.2 O K
2160 min Summer 77.572 0.822 5.0 184.6 O K
2880 min Summer 77.464 0.714 5.0 151.2 O K
4320 min Summer 77.264 0.514 5.0 97.0 O K
5760 min Summer 77.107 0.357 5.0 61.4 O K
7200 min Summer 77.001 0.251 4.9 40.4 O K
8640 min Summer 76.933 0.183 4.6 28.3 O K
10080 min Summer 76.892 0.142 4.3 21.4 O K

15 min Winter 77.412 0.662 5.0 136.1 O K
30 min Winter 77.557 0.807 5.0 180.0 O K
60 min Winter 77.688 0.938 5.0 224.4 O K
120 min Winter 77.799 1.049 5.0 265.5 Flood Risk

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 119.757 0.0 125.2 22
30 min Summer 79.807 0.0 167.0 37
60 min Summer 50.812 0.0 213.2 66
120 min Summer 31.320 0.0 262.8 126
180 min Summer 23.299 0.0 293.3 184
240 min Summer 18.779 0.0 315.2 242
360 min Summer 13.732 0.0 345.7 360
480 min Summer 11.005 0.0 369.4 450
600 min Summer 9.261 0.0 388.6 506
720 min Summer 8.039 0.0 404.8 570
960 min Summer 6.425 0.0 431.3 696
1440 min Summer 4.677 0.0 470.9 972
2160 min Summer 3.399 0.0 513.7 1388
2880 min Summer 2.706 0.0 545.4 1764
4320 min Summer 1.960 0.0 592.4 2468
5760 min Summer 1.557 0.0 627.9 3120
7200 min Summer 1.302 0.0 656.1 3816
8640 min Summer 1.124 0.0 679.9 4496
10080 min Summer 0.993 0.0 700.3 5144

15 min Winter 119.757 0.0 140.3 22
30 min Winter 79.807 0.0 187.0 36
60 min Winter 50.812 0.0 238.8 66
120 min Winter 31.320 0.0 294.4 122
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Summary of Results for 100 year Return Period (+40%)

©1982-2017 XP Solutions

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Volume
(m³)

Status

180 min Winter 77.848 1.098 5.0 285.0 Flood Risk
240 min Winter 77.872 1.122 5.0 294.7 Flood Risk
360 min Winter 77.884 1.134 5.0 299.9 Flood Risk
480 min Winter 77.880 1.130 5.0 298.0 Flood Risk
600 min Winter 77.865 1.115 5.0 292.1 Flood Risk
720 min Winter 77.846 1.096 5.0 284.4 Flood Risk
960 min Winter 77.813 1.063 5.0 271.2 Flood Risk
1440 min Winter 77.739 0.989 5.0 242.7 Flood Risk
2160 min Winter 77.612 0.862 5.0 198.1 O K
2880 min Winter 77.445 0.695 5.0 145.7 O K
4320 min Winter 77.143 0.393 5.0 69.1 O K
5760 min Winter 76.962 0.212 4.7 33.3 O K
7200 min Winter 76.881 0.131 4.2 19.6 O K
8640 min Winter 76.859 0.109 3.7 16.1 O K
10080 min Winter 76.847 0.097 3.3 14.1 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

180 min Winter 23.299 0.0 328.5 180
240 min Winter 18.779 0.0 353.0 238
360 min Winter 13.732 0.0 387.2 352
480 min Winter 11.005 0.0 413.7 462
600 min Winter 9.261 0.0 435.2 564
720 min Winter 8.039 0.0 453.3 604
960 min Winter 6.425 0.0 483.1 744
1440 min Winter 4.677 0.0 527.3 1054
2160 min Winter 3.399 0.0 575.4 1512
2880 min Winter 2.706 0.0 610.9 1904
4320 min Winter 1.960 0.0 663.6 2552
5760 min Winter 1.557 0.0 703.2 3120
7200 min Winter 1.302 0.0 734.9 3744
8640 min Winter 1.124 0.0 761.5 4408
10080 min Winter 0.993 0.0 784.4 5136


