
 

  



 

   



 

   



 

   



 

   



 

   



 

 

 



 

  



 

 

  



 

   



 

   



 

 

APPENDIX C 

Drawing  181017/DS/01 – Drainage Straregy



 

 



 

 

 

Drawing  181017/DS/02 – Phasing Plan



 

 



 

 

APPENDIX D 

Attenuation Tank Calculations
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Thorogood House

34 Tolworth Close

Surbition  Surrey  KT6 7EW

Date 18/11/2018 19:23 Designed by Kunal

File Tank Area 1.srcx Checked by

XP Solutions Source Control 2015.1

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

©1982-2015 XP Solutions

Half Drain Time : 1175 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 34.922 0.402 0.0 2.0 2.0 103.1 O K
30 min Summer 35.045 0.525 0.0 2.0 2.0 134.8 O K
60 min Summer 35.171 0.651 0.0 2.0 2.0 167.0 O K

120 min Summer 35.293 0.773 0.0 2.0 2.0 198.2 O K
180 min Summer 35.357 0.837 0.0 2.0 2.0 214.8 O K
240 min Summer 35.397 0.877 0.0 2.0 2.0 224.9 O K
360 min Summer 35.439 0.919 0.0 2.0 2.0 235.7 O K
480 min Summer 35.461 0.941 0.0 2.0 2.0 241.4 O K
600 min Summer 35.471 0.951 0.0 2.0 2.0 243.9 O K
720 min Summer 35.472 0.952 0.0 2.0 2.0 244.2 O K
960 min Summer 35.460 0.940 0.0 2.0 2.0 241.1 O K

1440 min Summer 35.428 0.908 0.0 2.0 2.0 232.9 O K
2160 min Summer 35.375 0.855 0.0 2.0 2.0 219.3 O K
2880 min Summer 35.320 0.800 0.0 2.0 2.0 205.1 O K
4320 min Summer 35.213 0.693 0.0 2.0 2.0 177.7 O K
5760 min Summer 35.115 0.595 0.0 2.0 2.0 152.7 O K
7200 min Summer 35.029 0.509 0.0 2.0 2.0 130.5 O K
8640 min Summer 34.953 0.433 0.0 2.0 2.0 111.0 O K

10080 min Summer 34.888 0.368 0.0 2.0 2.0 94.4 O K
15 min Winter 34.971 0.451 0.0 2.0 2.0 115.6 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

15 min Summer 129.089 0.0 99.5 19
30 min Summer 84.848 0.0 127.7 34
60 min Summer 53.188 0.0 171.7 64

120 min Summer 32.259 0.0 207.6 124
180 min Summer 23.779 0.0 228.9 182
240 min Summer 19.047 0.0 243.7 242
360 min Summer 13.827 0.0 263.6 362
480 min Summer 11.024 0.0 278.1 482
600 min Summer 9.241 0.0 288.8 600
720 min Summer 7.997 0.0 296.8 720
960 min Summer 6.361 0.0 306.6 912

1440 min Summer 4.600 0.0 305.2 1126
2160 min Summer 3.321 0.0 387.2 1512
2880 min Summer 2.633 0.0 409.1 1908
4320 min Summer 1.896 0.0 439.8 2724
5760 min Summer 1.500 0.0 466.5 3512
7200 min Summer 1.251 0.0 486.1 4256
8640 min Summer 1.077 0.0 502.5 5008

10080 min Summer 0.949 0.0 516.5 5656
15 min Winter 129.089 0.0 110.6 19
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Thorogood House

34 Tolworth Close

Surbition  Surrey  KT6 7EW

Date 18/11/2018 19:23 Designed by Kunal

File Tank Area 1.srcx Checked by

XP Solutions Source Control 2015.1

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

©1982-2015 XP Solutions

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 35.109 0.589 0.0 2.0 2.0 151.2 O K
60 min Winter 35.251 0.731 0.0 2.0 2.0 187.5 O K

120 min Winter 35.390 0.870 0.0 2.0 2.0 223.1 O K
180 min Winter 35.464 0.944 0.0 2.0 2.0 242.3 O K
240 min Winter 35.511 0.991 0.0 2.0 2.0 254.2 O K
360 min Winter 35.563 1.043 0.0 2.0 2.0 267.5 O K
480 min Winter 35.593 1.073 0.0 2.0 2.0 275.1 O K
600 min Winter 35.608 1.088 0.0 2.0 2.0 279.2 O K
720 min Winter 35.615 1.095 0.0 2.0 2.0 280.9 O K
960 min Winter 35.611 1.091 0.0 2.0 2.0 279.9 O K

1440 min Winter 35.568 1.048 0.0 2.0 2.0 268.7 O K
2160 min Winter 35.497 0.977 0.0 2.0 2.0 250.5 O K
2880 min Winter 35.418 0.898 0.0 2.0 2.0 230.4 O K
4320 min Winter 35.259 0.739 0.0 2.0 2.0 189.6 O K
5760 min Winter 35.112 0.592 0.0 2.0 2.0 151.9 O K
7200 min Winter 34.983 0.463 0.0 2.0 2.0 118.7 O K
8640 min Winter 34.875 0.355 0.0 2.0 2.0 91.0 O K

10080 min Winter 34.789 0.269 0.0 2.0 2.0 69.1 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

30 min Winter 84.848 0.0 140.6 33
60 min Winter 53.188 0.0 192.0 62

120 min Winter 32.259 0.0 231.8 122
180 min Winter 23.779 0.0 255.0 180
240 min Winter 19.047 0.0 270.9 240
360 min Winter 13.827 0.0 291.5 356
480 min Winter 11.024 0.0 305.5 472
600 min Winter 9.241 0.0 314.6 586
720 min Winter 7.997 0.0 320.1 700
960 min Winter 6.361 0.0 321.8 922

1440 min Winter 4.600 0.0 309.9 1314
2160 min Winter 3.321 0.0 433.5 1640
2880 min Winter 2.633 0.0 457.7 2080
4320 min Winter 1.896 0.0 490.5 2944
5760 min Winter 1.500 0.0 522.5 3752
7200 min Winter 1.251 0.0 544.4 4472
8640 min Winter 1.077 0.0 562.9 5184

10080 min Winter 0.949 0.0 578.6 5752
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Thorogood House

34 Tolworth Close

Surbition  Surrey  KT6 7EW

Date 18/11/2018 19:23 Designed by Kunal

File Tank Area 1.srcx Checked by

XP Solutions Source Control 2015.1

Rainfall Details

©1982-2015 XP Solutions

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) 18.800 Shortest Storm (mins) 15

Ratio R 0.400 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.000

Time

From:

(mins)

To:

Area

(ha)

0 4 0.000

Time Area Diagram

Total Area (ha) 0.432

Time

From:

(mins)

To:

Area

(ha)

0 4 0.432
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Thorogood House

34 Tolworth Close

Surbition  Surrey  KT6 7EW

Date 18/11/2018 19:23 Designed by Kunal

File Tank Area 1.srcx Checked by

XP Solutions Source Control 2015.1

Model Details

©1982-2015 XP Solutions

Storage is Online Cover Level (m) 36.820

Cellular Storage Structure

Invert Level (m) 34.520
Infiltration Coefficient Base (m/hr) 0.00000
Infiltration Coefficient Side (m/hr) 0.00000

Safety Factor 2.0
Porosity 0.95

Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²)

0.000 270.0 270.0 1.601 0.0 388.4
1.600 270.0 388.4

Pump Outflow Control

Invert Level (m) 34.520

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

0.200 2.0000 1.800 2.0000 3.400 2.0000 5.000 2.0000
0.400 2.0000 2.000 2.0000 3.600 2.0000 5.200 2.0000
0.600 2.0000 2.200 2.0000 3.800 2.0000 5.400 2.0000
0.800 2.0000 2.400 2.0000 4.000 2.0000 5.600 2.0000
1.000 2.0000 2.600 2.0000 4.200 2.0000 5.800 2.0000
1.200 2.0000 2.800 2.0000 4.400 2.0000 6.000 2.0000
1.400 2.0000 3.000 2.0000 4.600 2.0000
1.600 2.0000 3.200 2.0000 4.800 2.0000
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Thorogood House

34 Tolworth Close

Surbition  Surrey  KT6 7EW

Date 18/11/2018 19:23 Designed by Kunal

File Tank Area 1.srcx Checked by

XP Solutions Source Control 2015.1

Event: 720 min Winter

©1982-2015 XP Solutions
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Thorogood House

34 Tolworth Close

Surbition  Surrey  KT6 7EW

Date 18/11/2018 19:36 Designed by Kunal

File Tank Area 2.srcx Checked by

XP Solutions Source Control 2015.1

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

©1982-2015 XP Solutions

Half Drain Time : 2210 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 35.174 0.654 0.0 2.0 2.0 173.9 O K
30 min Summer 35.376 0.856 0.0 2.0 2.0 227.7 O K
60 min Summer 35.585 1.065 0.0 2.0 2.0 283.3 O K

120 min Summer 35.794 1.274 0.0 2.0 2.0 339.0 O K
180 min Summer 35.911 1.391 0.0 2.0 2.0 370.0 O K
240 min Summer 35.987 1.467 0.0 2.0 2.0 390.2 O K
360 min Summer 36.080 1.560 0.0 2.0 2.0 414.8 O K
480 min Summer 36.140 1.620 0.0 2.0 2.0 431.0 O K
600 min Summer 36.180 1.660 0.0 2.0 2.0 441.7 O K
720 min Summer 36.207 1.687 0.0 2.0 2.0 448.7 O K
960 min Summer 36.233 1.713 0.0 2.0 2.0 455.8 O K

1440 min Summer 36.227 1.707 0.0 2.0 2.0 454.2 O K
2160 min Summer 36.163 1.643 0.0 2.0 2.0 436.9 O K
2880 min Summer 36.097 1.577 0.0 2.0 2.0 419.6 O K
4320 min Summer 35.974 1.454 0.0 2.0 2.0 386.6 O K
5760 min Summer 35.857 1.337 0.0 2.0 2.0 355.5 O K
7200 min Summer 35.746 1.226 0.0 2.0 2.0 326.2 O K
8640 min Summer 35.641 1.121 0.0 2.0 2.0 298.3 O K

10080 min Summer 35.543 1.023 0.0 2.0 2.0 272.1 O K
15 min Winter 35.253 0.733 0.0 2.0 2.0 194.9 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

15 min Summer 129.089 0.0 154.6 19
30 min Summer 84.848 0.0 171.7 34
60 min Summer 53.188 0.0 282.2 64

120 min Summer 32.259 0.0 328.0 124
180 min Summer 23.779 0.0 341.2 184
240 min Summer 19.047 0.0 340.5 244
360 min Summer 13.827 0.0 338.3 362
480 min Summer 11.024 0.0 336.3 482
600 min Summer 9.241 0.0 334.2 602
720 min Summer 7.997 0.0 332.1 722
960 min Summer 6.361 0.0 327.8 962

1440 min Summer 4.600 0.0 318.8 1440
2160 min Summer 3.321 0.0 630.2 1856
2880 min Summer 2.633 0.0 631.3 2220
4320 min Summer 1.896 0.0 588.2 2984
5760 min Summer 1.500 0.0 783.2 3800
7200 min Summer 1.251 0.0 816.0 4608
8640 min Summer 1.077 0.0 843.4 5440

10080 min Summer 0.949 0.0 866.5 6160
15 min Winter 129.089 0.0 165.6 19
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Thorogood House

34 Tolworth Close

Surbition  Surrey  KT6 7EW

Date 18/11/2018 19:36 Designed by Kunal

File Tank Area 2.srcx Checked by

XP Solutions Source Control 2015.1

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

©1982-2015 XP Solutions

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 35.480 0.960 0.0 2.0 2.0 255.3 O K
60 min Winter 35.715 1.195 0.0 2.0 2.0 317.9 O K

120 min Winter 35.952 1.432 0.0 2.0 2.0 381.0 O K
180 min Winter 36.085 1.565 0.0 2.0 2.0 416.4 O K
240 min Winter 36.174 1.654 0.0 2.0 2.0 439.9 O K
360 min Winter 36.283 1.763 0.0 2.0 2.0 468.9 O K
480 min Winter 36.356 1.836 0.0 2.0 2.0 488.5 O K
600 min Winter 36.407 1.887 0.0 2.0 2.0 501.9 O K
720 min Winter 36.442 1.922 0.0 2.0 2.0 511.3 O K
960 min Winter 36.484 1.964 0.0 2.0 2.0 522.3 O K

1440 min Winter 36.500 1.980 0.0 2.0 2.0 526.7 O K
2160 min Winter 36.447 1.927 0.0 2.0 2.0 512.5 O K
2880 min Winter 36.356 1.836 0.0 2.0 2.0 488.3 O K
4320 min Winter 36.194 1.674 0.0 2.0 2.0 445.2 O K
5760 min Winter 36.026 1.506 0.0 2.0 2.0 400.5 O K
7200 min Winter 35.861 1.341 0.0 2.0 2.0 356.6 O K
8640 min Winter 35.703 1.183 0.0 2.0 2.0 314.6 O K

10080 min Winter 35.553 1.033 0.0 2.0 2.0 274.8 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

30 min Winter 84.848 0.0 171.8 34
60 min Winter 53.188 0.0 310.5 64

120 min Winter 32.259 0.0 342.8 122
180 min Winter 23.779 0.0 341.8 182
240 min Winter 19.047 0.0 340.8 240
360 min Winter 13.827 0.0 338.8 358
480 min Winter 11.024 0.0 336.8 476
600 min Winter 9.241 0.0 334.9 594
720 min Winter 7.997 0.0 333.0 708
960 min Winter 6.361 0.0 329.1 942

1440 min Winter 4.600 0.0 321.0 1398
2160 min Winter 3.321 0.0 653.6 2052
2880 min Winter 2.633 0.0 638.7 2392
4320 min Winter 1.896 0.0 603.7 3244
5760 min Winter 1.500 0.0 877.1 4152
7200 min Winter 1.251 0.0 913.8 5040
8640 min Winter 1.077 0.0 944.4 5872

10080 min Winter 0.949 0.0 969.7 6656
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Thorogood House

34 Tolworth Close

Surbition  Surrey  KT6 7EW

Date 18/11/2018 19:36 Designed by Kunal

File Tank Area 2.srcx Checked by

XP Solutions Source Control 2015.1

Rainfall Details

©1982-2015 XP Solutions

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) 18.800 Shortest Storm (mins) 15

Ratio R 0.400 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.725

Time

From:

(mins)

To:

Area

(ha)

0 4 0.725

Time Area Diagram

Total Area (ha) 0.000

Time

From:

(mins)

To:

Area

(ha)

0 4 0.000

Time Area Diagram

Total Area (ha) 0.000

Time

From:

(mins)

To:

Area

(ha)

0 4 0.000



Lanmor Consulting Ltd Page 4

Thorogood House

34 Tolworth Close

Surbition  Surrey  KT6 7EW

Date 18/11/2018 19:36 Designed by Kunal

File Tank Area 2.srcx Checked by

XP Solutions Source Control 2015.1

Model Details

©1982-2015 XP Solutions

Storage is Online Cover Level (m) 36.820

Cellular Storage Structure

Invert Level (m) 34.520
Infiltration Coefficient Base (m/hr) 0.00000
Infiltration Coefficient Side (m/hr) 0.00000

Safety Factor 2.0
Porosity 0.95

Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²)

0.000 280.0 108.0 2.001 0.0 232.0
2.000 280.0 232.0

Pump Outflow Control

Invert Level (m) 34.520

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

0.200 2.0000 1.800 2.0000 3.400 2.0000 5.000 2.0000
0.400 2.0000 2.000 2.0000 3.600 2.0000 5.200 2.0000
0.600 2.0000 2.200 2.0000 3.800 2.0000 5.400 2.0000
0.800 2.0000 2.400 2.0000 4.000 2.0000 5.600 2.0000
1.000 2.0000 2.600 2.0000 4.200 2.0000 5.800 2.0000
1.200 2.0000 2.800 2.0000 4.400 2.0000 6.000 2.0000
1.400 2.0000 3.000 2.0000 4.600 2.0000
1.600 2.0000 3.200 2.0000 4.800 2.0000
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Thorogood House

34 Tolworth Close

Surbition  Surrey  KT6 7EW

Date 18/11/2018 19:36 Designed by Kunal

File Tank Area 2.srcx Checked by

XP Solutions Source Control 2015.1

Event: 1440 min Winter

©1982-2015 XP Solutions
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Thorogood House

34 Tolworth Close

Surbition  Surrey  KT6 7EW

Date 18/11/2018 20:01 Designed by Kunal

File Tank Area 3.srcx Checked by

XP Solutions Source Control 2015.1

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

©1982-2015 XP Solutions

Half Drain Time : 903 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 35.072 0.552 0.0 2.0 2.0 83.9 O K
30 min Summer 35.240 0.720 0.0 2.0 2.0 109.5 O K
60 min Summer 35.409 0.889 0.0 2.0 2.0 135.1 O K

120 min Summer 35.568 1.048 0.0 2.0 2.0 159.3 O K
180 min Summer 35.649 1.129 0.0 2.0 2.0 171.6 O K
240 min Summer 35.695 1.175 0.0 2.0 2.0 178.6 O K
360 min Summer 35.736 1.216 0.0 2.0 2.0 184.9 O K
480 min Summer 35.751 1.231 0.0 2.0 2.0 187.0 O K
600 min Summer 35.748 1.228 0.0 2.0 2.0 186.7 O K
720 min Summer 35.735 1.215 0.0 2.0 2.0 184.7 O K
960 min Summer 35.705 1.185 0.0 2.0 2.0 180.2 O K

1440 min Summer 35.642 1.122 0.0 2.0 2.0 170.6 O K
2160 min Summer 35.546 1.026 0.0 2.0 2.0 156.0 O K
2880 min Summer 35.453 0.933 0.0 2.0 2.0 141.9 O K
4320 min Summer 35.283 0.763 0.0 2.0 2.0 115.9 O K
5760 min Summer 35.134 0.614 0.0 2.0 2.0 93.3 O K
7200 min Summer 35.009 0.489 0.0 2.0 2.0 74.3 O K
8640 min Summer 34.907 0.387 0.0 2.0 2.0 58.8 O K

10080 min Summer 34.828 0.308 0.0 2.0 2.0 46.8 O K
15 min Winter 35.139 0.619 0.0 2.0 2.0 94.1 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

15 min Summer 129.089 0.0 84.8 19
30 min Summer 84.848 0.0 110.7 34
60 min Summer 53.188 0.0 140.7 64

120 min Summer 32.259 0.0 170.7 122
180 min Summer 23.779 0.0 188.8 182
240 min Summer 19.047 0.0 201.6 242
360 min Summer 13.827 0.0 219.4 362
480 min Summer 11.024 0.0 233.1 480
600 min Summer 9.241 0.0 244.0 600
720 min Summer 7.997 0.0 253.1 688
960 min Summer 6.361 0.0 267.5 798

1440 min Summer 4.600 0.0 285.8 1040
2160 min Summer 3.321 0.0 316.5 1448
2880 min Summer 2.633 0.0 334.6 1848
4320 min Summer 1.896 0.0 361.3 2636
5760 min Summer 1.500 0.0 381.2 3400
7200 min Summer 1.251 0.0 397.2 4112
8640 min Summer 1.077 0.0 410.6 4760

10080 min Summer 0.949 0.0 422.2 5448
15 min Winter 129.089 0.0 94.8 19
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Thorogood House

34 Tolworth Close

Surbition  Surrey  KT6 7EW

Date 18/11/2018 20:01 Designed by Kunal

File Tank Area 3.srcx Checked by

XP Solutions Source Control 2015.1

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

©1982-2015 XP Solutions

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 35.328 0.808 0.0 2.0 2.0 122.9 O K
60 min Winter 35.520 1.000 0.0 2.0 2.0 151.9 O K

120 min Winter 35.703 1.183 0.0 2.0 2.0 179.7 O K
180 min Winter 35.797 1.277 0.0 2.0 2.0 194.1 O K
240 min Winter 35.853 1.333 0.0 2.0 2.0 202.6 O K
360 min Winter 35.908 1.388 0.0 2.0 2.0 211.0 O K
480 min Winter 35.934 1.414 0.0 2.0 2.0 214.9 O K
600 min Winter 35.940 1.420 0.0 2.0 2.0 215.8 O K
720 min Winter 35.934 1.414 0.0 2.0 2.0 215.0 O K
960 min Winter 35.901 1.381 0.0 2.0 2.0 210.0 O K

1440 min Winter 35.815 1.295 0.0 2.0 2.0 196.8 O K
2160 min Winter 35.681 1.161 0.0 2.0 2.0 176.5 O K
2880 min Winter 35.543 1.023 0.0 2.0 2.0 155.5 O K
4320 min Winter 35.284 0.764 0.0 2.0 2.0 116.1 O K
5760 min Winter 35.063 0.543 0.0 2.0 2.0 82.5 O K
7200 min Winter 34.887 0.367 0.0 2.0 2.0 55.8 O K
8640 min Winter 34.764 0.244 0.0 2.0 2.0 37.1 O K

10080 min Winter 34.713 0.193 0.0 1.9 1.9 29.3 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

30 min Winter 84.848 0.0 123.3 33
60 min Winter 53.188 0.0 157.6 62

120 min Winter 32.259 0.0 191.2 122
180 min Winter 23.779 0.0 211.4 180
240 min Winter 19.047 0.0 225.7 238
360 min Winter 13.827 0.0 245.4 354
480 min Winter 11.024 0.0 260.5 468
600 min Winter 9.241 0.0 272.4 582
720 min Winter 7.997 0.0 282.1 692
960 min Winter 6.361 0.0 296.6 904

1440 min Winter 4.600 0.0 309.7 1124
2160 min Winter 3.321 0.0 354.5 1576
2880 min Winter 2.633 0.0 374.8 2016
4320 min Winter 1.896 0.0 404.7 2852
5760 min Winter 1.500 0.0 427.1 3576
7200 min Winter 1.251 0.0 445.0 4248
8640 min Winter 1.077 0.0 459.9 4760

10080 min Winter 0.949 0.0 472.9 5248
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Thorogood House

34 Tolworth Close

Surbition  Surrey  KT6 7EW

Date 18/11/2018 20:01 Designed by Kunal

File Tank Area 3.srcx Checked by

XP Solutions Source Control 2015.1

Rainfall Details

©1982-2015 XP Solutions

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) 18.800 Shortest Storm (mins) 15

Ratio R 0.400 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.353

Time

From:

(mins)

To:

Area

(ha)

0 4 0.353

Time Area Diagram

Total Area (ha) 0.000

Time

From:

(mins)

To:

Area

(ha)

0 4 0.000

Time Area Diagram

Total Area (ha) 0.000

Time

From:

(mins)

To:

Area

(ha)

0 4 0.000
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Model Details

©1982-2015 XP Solutions

Storage is Online Cover Level (m) 36.820

Cellular Storage Structure

Invert Level (m) 34.520
Infiltration Coefficient Base (m/hr) 0.00000
Infiltration Coefficient Side (m/hr) 0.00000

Safety Factor 2.0
Porosity 0.95

Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²)

0.000 160.0 160.0 1.601 0.0 243.2
1.600 160.0 243.2

Pump Outflow Control

Invert Level (m) 34.520

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

0.200 2.0000 1.800 2.0000 3.400 2.0000 5.000 2.0000
0.400 2.0000 2.000 2.0000 3.600 2.0000 5.200 2.0000
0.600 2.0000 2.200 2.0000 3.800 2.0000 5.400 2.0000
0.800 2.0000 2.400 2.0000 4.000 2.0000 5.600 2.0000
1.000 2.0000 2.600 2.0000 4.200 2.0000 5.800 2.0000
1.200 2.0000 2.800 2.0000 4.400 2.0000 6.000 2.0000
1.400 2.0000 3.000 2.0000 4.600 2.0000
1.600 2.0000 3.200 2.0000 4.800 2.0000
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Half Drain Time : 573 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 35.073 0.553 0.0 2.0 2.0 57.8 O K
30 min Summer 35.239 0.719 0.0 2.0 2.0 75.1 O K
60 min Summer 35.401 0.881 0.0 2.0 2.0 92.0 O K

120 min Summer 35.546 1.026 0.0 2.0 2.0 107.2 O K
180 min Summer 35.610 1.090 0.0 2.0 2.0 114.0 O K
240 min Summer 35.641 1.121 0.0 2.0 2.0 117.1 O K
360 min Summer 35.650 1.130 0.0 2.0 2.0 118.1 O K
480 min Summer 35.635 1.115 0.0 2.0 2.0 116.5 O K
600 min Summer 35.616 1.096 0.0 2.0 2.0 114.6 O K
720 min Summer 35.596 1.076 0.0 2.0 2.0 112.4 O K
960 min Summer 35.553 1.033 0.0 2.0 2.0 107.9 O K

1440 min Summer 35.463 0.943 0.0 2.0 2.0 98.6 O K
2160 min Summer 35.334 0.814 0.0 2.0 2.0 85.1 O K
2880 min Summer 35.216 0.696 0.0 2.0 2.0 72.7 O K
4320 min Summer 35.017 0.497 0.0 2.0 2.0 51.9 O K
5760 min Summer 34.871 0.351 0.0 2.0 2.0 36.6 O K
7200 min Summer 34.773 0.253 0.0 2.0 2.0 26.4 O K
8640 min Summer 34.720 0.200 0.0 2.0 2.0 20.9 O K

10080 min Summer 34.699 0.179 0.0 1.8 1.8 18.7 O K
15 min Winter 35.141 0.621 0.0 2.0 2.0 64.9 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

15 min Summer 129.089 0.0 59.2 19
30 min Summer 84.848 0.0 77.9 33
60 min Summer 53.188 0.0 97.7 64

120 min Summer 32.259 0.0 118.5 122
180 min Summer 23.779 0.0 131.0 182
240 min Summer 19.047 0.0 139.9 242
360 min Summer 13.827 0.0 152.4 360
480 min Summer 11.024 0.0 162.0 448
600 min Summer 9.241 0.0 169.8 500
720 min Summer 7.997 0.0 176.3 560
960 min Summer 6.361 0.0 187.0 684

1440 min Summer 4.600 0.0 202.8 954
2160 min Summer 3.321 0.0 219.6 1360
2880 min Summer 2.633 0.0 232.2 1756
4320 min Summer 1.896 0.0 250.8 2504
5760 min Summer 1.500 0.0 264.6 3176
7200 min Summer 1.251 0.0 275.7 3824
8640 min Summer 1.077 0.0 285.0 4416

10080 min Summer 0.949 0.0 293.0 5144
15 min Winter 129.089 0.0 66.4 19
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Summary of Results for 100 year Return Period (+40%)
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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 35.328 0.808 0.0 2.0 2.0 84.4 O K
60 min Winter 35.513 0.993 0.0 2.0 2.0 103.7 O K

120 min Winter 35.681 1.161 0.0 2.0 2.0 121.3 O K
180 min Winter 35.760 1.240 0.0 2.0 2.0 129.5 O K
240 min Winter 35.800 1.280 0.0 2.0 2.0 133.7 O K
360 min Winter 35.823 1.303 0.0 2.0 2.0 136.2 O K
480 min Winter 35.818 1.298 0.0 2.0 2.0 135.7 O K
600 min Winter 35.796 1.276 0.0 2.0 2.0 133.4 O K
720 min Winter 35.765 1.245 0.0 2.0 2.0 130.1 O K
960 min Winter 35.708 1.188 0.0 2.0 2.0 124.2 O K

1440 min Winter 35.582 1.062 0.0 2.0 2.0 111.0 O K
2160 min Winter 35.388 0.868 0.0 2.0 2.0 90.7 O K
2880 min Winter 35.208 0.688 0.0 2.0 2.0 71.9 O K
4320 min Winter 34.917 0.397 0.0 2.0 2.0 41.5 O K
5760 min Winter 34.740 0.220 0.0 2.0 2.0 23.0 O K
7200 min Winter 34.697 0.177 0.0 1.8 1.8 18.5 O K
8640 min Winter 34.673 0.153 0.0 1.5 1.5 16.0 O K

10080 min Winter 34.655 0.135 0.0 1.4 1.4 14.2 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

30 min Winter 84.848 0.0 87.2 33
60 min Winter 53.188 0.0 109.4 62

120 min Winter 32.259 0.0 132.8 120
180 min Winter 23.779 0.0 146.8 178
240 min Winter 19.047 0.0 156.8 236
360 min Winter 13.827 0.0 170.7 350
480 min Winter 11.024 0.0 181.5 460
600 min Winter 9.241 0.0 190.2 566
720 min Winter 7.997 0.0 197.4 656
960 min Winter 6.361 0.0 209.4 742

1440 min Winter 4.600 0.0 227.1 1040
2160 min Winter 3.321 0.0 246.0 1472
2880 min Winter 2.633 0.0 260.1 1876
4320 min Winter 1.896 0.0 280.9 2592
5760 min Winter 1.500 0.0 296.4 3120
7200 min Winter 1.251 0.0 308.8 3744
8640 min Winter 1.077 0.0 319.2 4488

10080 min Winter 0.949 0.0 328.2 5240
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Rainfall Details
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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) 18.800 Shortest Storm (mins) 15

Ratio R 0.400 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.245

Time

From:

(mins)

To:

Area

(ha)

0 4 0.245

Time Area Diagram

Total Area (ha) 0.000

Time

From:

(mins)

To:

Area

(ha)

0 4 0.000

Time Area Diagram

Total Area (ha) 0.000

Time

From:

(mins)

To:

Area

(ha)

0 4 0.000
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Model Details
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Storage is Online Cover Level (m) 36.820

Cellular Storage Structure

Invert Level (m) 34.520
Infiltration Coefficient Base (m/hr) 0.00000
Infiltration Coefficient Side (m/hr) 0.00000

Safety Factor 2.0
Porosity 0.95

Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²)

0.000 110.0 110.0 1.601 0.0 177.2
1.600 110.0 177.2

Pump Outflow Control

Invert Level (m) 34.520

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

0.200 2.0000 1.800 2.0000 3.400 2.0000 5.000 2.0000
0.400 2.0000 2.000 2.0000 3.600 2.0000 5.200 2.0000
0.600 2.0000 2.200 2.0000 3.800 2.0000 5.400 2.0000
0.800 2.0000 2.400 2.0000 4.000 2.0000 5.600 2.0000
1.000 2.0000 2.600 2.0000 4.200 2.0000 5.800 2.0000
1.200 2.0000 2.800 2.0000 4.400 2.0000 6.000 2.0000
1.400 2.0000 3.000 2.0000 4.600 2.0000
1.600 2.0000 3.200 2.0000 4.800 2.0000
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