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Appendix C Existing Site Drainage Drawings
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Appendix D Proposed Site Layout Plan
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Appendix E Environment Agency Flood Map
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Flood Map obtained from Environment Agency website (December 2015)



Wentworth Park Estate
Tankersley

4776 Wilton Developments Limited

Appendix F – Windes Microdrainage Calculations
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5 John Charles Way TANKERSLEY

Leeds POND DESIGN CHECK

LS12 6QA

Date 17.12.15 Designed by AMF

File 4776.01 - Pond.srcx Checked by

XP Solutions Source Control 2015.1

Summary of Results for 30 year Return Period

©1982-2015 XP Solutions

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Control

(l/s)

Max
Volume

(m³)

Status

15 min Summer 154.833 1.183 57.7 587.2 O K
30 min Summer 155.030 1.380 57.7 756.8 O K
60 min Summer 155.182 1.532 57.7 905.1 O K

120 min Summer 155.268 1.618 57.7 995.3 O K
180 min Summer 155.269 1.619 57.7 997.0 O K
240 min Summer 155.252 1.602 57.7 978.7 O K
360 min Summer 155.205 1.555 57.7 929.2 O K
480 min Summer 155.155 1.505 57.7 877.6 O K
600 min Summer 155.102 1.452 57.7 824.8 O K
720 min Summer 155.046 1.396 57.7 771.7 O K
960 min Summer 154.930 1.280 57.7 668.0 O K

1440 min Summer 154.696 1.046 57.7 483.8 O K
2160 min Summer 154.387 0.737 57.4 287.2 O K
2880 min Summer 154.165 0.515 54.9 176.2 O K
4320 min Summer 153.948 0.298 48.0 89.3 O K
5760 min Summer 153.895 0.245 38.9 70.9 O K
7200 min Summer 153.866 0.216 32.8 61.2 O K
8640 min Summer 153.846 0.196 28.5 54.9 O K

10080 min Summer 153.832 0.182 25.2 50.5 O K
15 min Winter 154.925 1.275 57.7 663.2 O K
30 min Winter 155.136 1.486 57.7 858.8 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume

(m³)

Discharge
Volume

(m³)

Time-Peak
(mins)

15 min Summer 68.720 0.0 639.6 21
30 min Summer 45.545 0.0 848.0 35
60 min Summer 28.921 0.0 1077.8 64

120 min Summer 17.839 0.0 1329.7 122
180 min Summer 13.302 0.0 1487.3 162
240 min Summer 10.751 0.0 1602.7 194
360 min Summer 7.934 0.0 1774.1 258
480 min Summer 6.394 0.0 1906.3 326
600 min Summer 5.405 0.0 2014.3 392
720 min Summer 4.710 0.0 2106.2 460
960 min Summer 3.787 0.0 2258.4 590

1440 min Summer 2.782 0.0 2488.5 838
2160 min Summer 2.041 0.0 2739.1 1188
2880 min Summer 1.637 0.0 2929.1 1528
4320 min Summer 1.198 0.0 3215.7 2204
5760 min Summer 0.960 0.0 3434.2 2936
7200 min Summer 0.807 0.0 3611.8 3672
8640 min Summer 0.701 0.0 3762.6 4336

10080 min Summer 0.622 0.0 3896.6 5136
15 min Winter 68.720 0.0 716.4 21
30 min Winter 45.545 0.0 949.9 35
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5 John Charles Way TANKERSLEY

Leeds POND DESIGN CHECK

LS12 6QA

Date 17.12.15 Designed by AMF

File 4776.01 - Pond.srcx Checked by

XP Solutions Source Control 2015.1

Summary of Results for 30 year Return Period

©1982-2015 XP Solutions

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Control

(l/s)

Max
Volume

(m³)

Status

60 min Winter 155.305 1.655 57.7 1036.3 O K
120 min Winter 155.414 1.764 57.7 1161.5 O K
180 min Winter 155.431 1.781 57.7 1182.1 O K
240 min Winter 155.411 1.761 57.7 1158.2 O K
360 min Winter 155.347 1.697 57.7 1082.9 O K
480 min Winter 155.275 1.625 57.7 1003.2 O K
600 min Winter 155.195 1.545 57.7 918.0 O K
720 min Winter 155.109 1.459 57.7 831.6 O K
960 min Winter 154.927 1.277 57.7 665.3 O K

1440 min Winter 154.558 0.908 57.7 389.7 O K
2160 min Winter 154.137 0.487 54.3 163.7 O K
2880 min Winter 153.946 0.296 47.8 88.4 O K
4320 min Winter 153.876 0.226 35.1 64.7 O K
5760 min Winter 153.845 0.195 28.1 54.5 O K
7200 min Winter 153.825 0.175 23.7 48.2 O K
8640 min Winter 153.811 0.161 20.6 44.0 O K

10080 min Winter 153.800 0.150 18.3 40.7 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume

(m³)

Discharge
Volume

(m³)

Time-Peak
(mins)

60 min Winter 28.921 0.0 1207.2 64
120 min Winter 17.839 0.0 1489.2 120
180 min Winter 13.302 0.0 1665.7 176
240 min Winter 10.751 0.0 1795.1 228
360 min Winter 7.934 0.0 1987.0 282
480 min Winter 6.394 0.0 2135.1 356
600 min Winter 5.405 0.0 2256.0 430
720 min Winter 4.710 0.0 2359.0 500
960 min Winter 3.787 0.0 2529.5 634

1440 min Winter 2.782 0.0 2787.2 872
2160 min Winter 2.041 0.0 3067.8 1192
2880 min Winter 1.637 0.0 3280.7 1472
4320 min Winter 1.198 0.0 3601.7 2204
5760 min Winter 0.960 0.0 3846.3 2936
7200 min Winter 0.807 0.0 4045.2 3584
8640 min Winter 0.701 0.0 4214.2 4336

10080 min Winter 0.622 0.0 4364.4 5016
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5 John Charles Way TANKERSLEY

Leeds POND DESIGN CHECK

LS12 6QA

Date 17.12.15 Designed by AMF

File 4776.01 - Pond.srcx Checked by

XP Solutions Source Control 2015.1

Rainfall Details

©1982-2015 XP Solutions

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) 18.800 Shortest Storm (mins) 15

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

Time Area Diagram

Total Area (ha) 4.970

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 2.485 4 8 2.485
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5 John Charles Way TANKERSLEY

Leeds POND DESIGN CHECK

LS12 6QA

Date 17.12.15 Designed by AMF

File 4776.01 - Pond.srcx Checked by

XP Solutions Source Control 2015.1

Model Details

©1982-2015 XP Solutions

Storage is Online Cover Level (m) 156.500

Tank or Pond Structure

Invert Level (m) 153.650

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

0.000 246.0 2.850 2120.0

Hydro-Brake Optimum® Outflow Control

Unit Reference MD-SHE-0284-5790-3050-5790
Design Head (m) 3.050

Design Flow (l/s) 57.9
Flush-Flo™ Calculated

Objective Minimise upstream storage
Diameter (mm) 284

Invert Level (m) 153.650
Minimum Outlet Pipe Diameter (mm) 300

Suggested Manhole Diameter (mm) Site Specific Design  (Contact Hydro International)

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

Design Point (Calculated) 3.050 57.7
Flush-Flo™ 0.883 57.7

Kick-Flo® 1.873 45.6
Mean Flow over Head Range - 50.2

The hydrological calculations have been based on th e 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 8.9 1.200 56.7 3.000 57.3 7.000 86.4
0.200 29.3 1.400 55.2 3.500 61.7 7.500 89.3
0.300 48.1 1.600 52.6 4.000 65.8 8.000 92.2
0.400 52.0 1.800 48.1 4.500 69.7 8.500 94.9
0.500 54.6 2.000 47.1 5.000 73.3 9.000 97.6
0.600 56.2 2.200 49.3 5.500 76.8 9.500 100.2
0.800 57.6 2.400 51.4 6.000 80.1
1.000 57.5 2.600 53.4 6.500 83.3
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5 John Charles Way TANKERSLEY

Leeds POND DESIGN CHECK

LS12 6QA

Date 17.12.15 Designed by AMF

File 4776.01 - Pond.srcx Checked by

XP Solutions Source Control 2015.1

Summary of Results for 100 year Return Period (+20% )

©1982-2015 XP Solutions

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Control

(l/s)

Max
Volume

(m³)

Status

15 min Summer 155.214 1.564 57.7 937.8 O K
30 min Summer 155.476 1.826 57.7 1236.2 O K
60 min Summer 155.695 2.045 57.7 1525.2 O K

120 min Summer 155.851 2.201 57.7 1754.9 O K
180 min Summer 155.899 2.249 57.7 1828.0 O K
240 min Summer 155.902 2.252 57.7 1833.9 O K
360 min Summer 155.865 2.215 57.7 1775.8 O K
480 min Summer 155.827 2.177 57.7 1717.0 O K
600 min Summer 155.789 2.139 57.7 1660.4 O K
720 min Summer 155.751 2.101 57.7 1605.6 O K
960 min Summer 155.673 2.023 57.7 1495.1 O K

1440 min Summer 155.491 1.841 57.7 1255.6 O K
2160 min Summer 155.172 1.522 57.7 895.2 O K
2880 min Summer 154.868 1.218 57.7 615.7 O K
4320 min Summer 154.371 0.721 57.3 278.1 O K
5760 min Summer 154.082 0.432 53.0 140.4 O K
7200 min Summer 153.947 0.297 47.9 88.7 O K
8640 min Summer 153.909 0.259 41.5 75.6 O K

10080 min Summer 153.884 0.234 36.6 67.1 O K
15 min Winter 155.324 1.674 57.7 1057.2 O K
30 min Winter 155.602 1.952 57.7 1398.1 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume

(m³)

Discharge
Volume

(m³)

Time-Peak
(mins)

15 min Summer 106.641 0.0 992.9 22
30 min Summer 71.361 0.0 1329.0 36
60 min Summer 45.589 0.0 1699.0 66

120 min Summer 28.149 0.0 2098.2 124
180 min Summer 20.935 0.0 2340.7 182
240 min Summer 16.856 0.0 2512.8 242
360 min Summer 12.354 0.0 2762.6 316
480 min Summer 9.912 0.0 2955.4 380
600 min Summer 8.349 0.0 3111.6 444
720 min Summer 7.253 0.0 3243.6 512
960 min Summer 5.803 0.0 3460.3 650

1440 min Summer 4.230 0.0 3783.8 924
2160 min Summer 3.078 0.0 4129.8 1296
2880 min Summer 2.453 0.0 4388.4 1644
4320 min Summer 1.778 0.0 4772.1 2296
5760 min Summer 1.414 0.0 5059.4 2944
7200 min Summer 1.183 0.0 5289.9 3672
8640 min Summer 1.022 0.0 5483.5 4400

10080 min Summer 0.903 0.0 5657.1 5136
15 min Winter 106.641 0.0 1112.1 22
30 min Winter 71.361 0.0 1488.6 36
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Leeds POND DESIGN CHECK

LS12 6QA

Date 17.12.15 Designed by AMF

File 4776.01 - Pond.srcx Checked by
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Summary of Results for 100 year Return Period (+20% )

©1982-2015 XP Solutions

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Control

(l/s)

Max
Volume

(m³)

Status

60 min Winter 155.835 2.185 57.7 1729.7 O K
120 min Winter 156.010 2.360 57.7 2008.9 O K
180 min Winter 156.071 2.421 57.7 2111.4 O K
240 min Winter 156.086 2.436 57.7 2137.5 O K
360 min Winter 156.061 2.411 57.7 2094.2 O K
480 min Winter 156.010 2.360 57.7 2008.9 O K
600 min Winter 155.965 2.315 57.7 1934.7 O K
720 min Winter 155.918 2.268 57.7 1858.0 O K
960 min Winter 155.812 2.162 57.7 1695.8 O K

1440 min Winter 155.559 1.909 57.7 1341.4 O K
2160 min Winter 155.042 1.392 57.7 768.3 O K
2880 min Winter 154.562 0.912 57.7 391.8 O K
4320 min Winter 154.014 0.364 50.8 113.6 O K
5760 min Winter 153.909 0.259 41.5 75.6 O K
7200 min Winter 153.874 0.224 34.7 64.0 O K
8640 min Winter 153.853 0.203 30.0 57.2 O K

10080 min Winter 153.838 0.188 26.6 52.3 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume

(m³)

Discharge
Volume

(m³)

Time-Peak
(mins)

60 min Winter 45.589 0.0 1902.9 64
120 min Winter 28.149 0.0 2350.0 122
180 min Winter 20.935 0.0 2621.6 180
240 min Winter 16.856 0.0 2814.4 236
360 min Winter 12.354 0.0 3094.1 344
480 min Winter 9.912 0.0 3310.0 432
600 min Winter 8.349 0.0 3485.0 472
720 min Winter 7.253 0.0 3632.8 550
960 min Winter 5.803 0.0 3875.6 704

1440 min Winter 4.230 0.0 4237.9 1010
2160 min Winter 3.078 0.0 4625.4 1364
2880 min Winter 2.453 0.0 4915.1 1672
4320 min Winter 1.778 0.0 5344.9 2252
5760 min Winter 1.414 0.0 5666.5 2936
7200 min Winter 1.183 0.0 5924.6 3672
8640 min Winter 1.022 0.0 6141.6 4328

10080 min Winter 0.903 0.0 6336.1 5112
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Leeds POND DESIGN CHECK

LS12 6QA

Date 17.12.15 Designed by AMF

File 4776.01 - Pond.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 0.360 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +20

Time Area Diagram

Total Area (ha) 4.970

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 2.485 4 8 2.485
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Leeds POND DESIGN CHECK

LS12 6QA

Date 17.12.15 Designed by AMF

File 4776.01 - Pond.srcx Checked by

XP Solutions Source Control 2015.1

Model Details

©1982-2015 XP Solutions

Storage is Online Cover Level (m) 156.500

Tank or Pond Structure

Invert Level (m) 153.650

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

0.000 246.0 2.850 2120.0

Hydro-Brake Optimum® Outflow Control

Unit Reference MD-SHE-0284-5790-3050-5790
Design Head (m) 3.050

Design Flow (l/s) 57.9
Flush-Flo™ Calculated

Objective Minimise upstream storage
Diameter (mm) 284

Invert Level (m) 153.650
Minimum Outlet Pipe Diameter (mm) 300

Suggested Manhole Diameter (mm) Site Specific Design  (Contact Hydro International)

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

Design Point (Calculated) 3.050 57.7
Flush-Flo™ 0.883 57.7

Kick-Flo® 1.873 45.6
Mean Flow over Head Range - 50.2

The hydrological calculations have been based on th e 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 8.9 1.200 56.7 3.000 57.3 7.000 86.4
0.200 29.3 1.400 55.2 3.500 61.7 7.500 89.3
0.300 48.1 1.600 52.6 4.000 65.8 8.000 92.2
0.400 52.0 1.800 48.1 4.500 69.7 8.500 94.9
0.500 54.6 2.000 47.1 5.000 73.3 9.000 97.6
0.600 56.2 2.200 49.3 5.500 76.8 9.500 100.2
0.800 57.6 2.400 51.4 6.000 80.1
1.000 57.5 2.600 53.4 6.500 83.3
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