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APPENDIX G

INDICATIVE SURFACE WATER DRAINAGE CALCULATIONS
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Date 29-11-16
File 1048-88Prel

iminaryAtten...

De
Checked |

2signed by ARP

Dy

Elstree Computing Ltd

Source Control 2016.1

Summary of Results for 100 year Return Period (+40% )
Storm Max Max Max Max Max Max  Status
Event Level Depth Control  Overflow = Outflow  Volume

(m) (m) (I/s) (I/s) (I/s) (m?)
15 min Summer 100.431 0.431 23.8 0.0 23.8 537.4 OK
30 min Summer 100.565 0.565 23.8 0.0 23.8 705.4 OK
60 min Summer 100.696 0.696 23.8 0.0 23.8 869.0 OK
120 min Summer 100.808 0.808 23.8 0.0 23.8 1007.8 OK
180 min Summer 100.848 0.848 23.8 0.0 23.8 1057.7 OK
240 min Summer 100.855 0.855 23.8 0.0 23.8 1067.6 OK
360 min Summer 100.831 0.831 23.8 0.0 23.8 1037.4 OK
480 min Summer 100.801 0.801 23.8 0.0 23.8 1000.2 OK
600 min Summer 100.777 0.777 23.8 0.0 23.8 969.7 oK
720 min Summer 100.755 0.755 23.8 0.0 23.8 942.0 oK
960 min Summer 100.713 0.713 23.8 0.0 23.8 890.2 oK
1440 min Summer 100.631 0.631 23.8 0.0 23.8 787.0 OK
2160 min Summer 100.510 0.510 23.8 0.0 23.8 637.0 OK
2880 min Summer 100.400 0.400 23.8 0.0 23.8 499.0 OK
4320 min Summer 100.219 0.219 23.8 0.0 23.8 2727 OK
5760 min Summer 100.096 0.096 23.8 0.0 23.8 119.2 OK
7200 min Summer 100.025 0.025 23.8 0.0 23.8 30.9 oK
8640 min Summer 100.000 0.000 23.1 0.0 23.1 0.0 OK
10080 min Summer 100.000 0.000 20.4 0.0 20.4 0.0 oK
15 min Winter 100.485 0.485 23.8 0.0 23.8 604.7 OK
30 min Winter 100.639 0.639 23.8 0.0 23.8 797.1 OK
Storm Rain Flooded Discharge Overflow Time-Peak
Event (mm/hr)  Volume Volume Volume (mins)
(m?) (m?3) (m?3)
15 min Summer 126.356 0.0 539.5 0.0 23
30 min Summer  84.383 0.0 725.6 0.0 37
60 min Summer 53.779 0.0 946.1 0.0 66
120 min Summer 33.118 0.0 1168.5 0.0 126
180 min Summer 24.591 0.0 1302.6 0.0 186
240 min Summer 19.777 0.0 1396.8 0.0 246
360 min Summer  14.482 0.0 1535.6 0.0 358
480 min Summer 11.611 0.0 1641.8 0.0 410
600 min Summer 9.774 0.0 1727.7 0.0 470
720 min Summer 8.487 0.0 1800.1 0.0 534
960 min Summer 6.785 0.0 1918.7 0.0 668
1440 min Summer 4,942 0.0 2094.1 0.0 942
2160 min Summer 3.592 0.0 2300.0 0.0 1344
2880 min Summer 2.861 0.0 2441.2 0.0 1732
4320 min Summer 2.072 0.0 2645.9 0.0 2428
5760 min Summer 1.646 0.0 2816.4 0.0 3120
7200 min Summer 1.377 0.0 2942.7 0.0 5904
8640 min Summer 1.189 0.0 3055.5 0.0 0
10080 min Summer 1.051 0.0 3151.0 0.0 0
15 min Winter 126.356 0.0 605.7 0.0 22
30 min Winter  84.383 0.0 814.6 0.0 37
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ARP Associates

Northwest House
Servia Hill
Leeds LS6 2QH

BDW Yorkshire West
Lee|/Lane, Royston
1048/88Prelim100yr+CC@23.8l/s

Date 29-11-16
File 1048-88PreliminaryAtten...

Designed by ARP
Checked by

Elstree Computing Ltd

Source Control 2016.1

Summary of Results for 100 year Return Period (+40% )
Storm Max Max Max Max Max Max Status
Event Level Depth Control  Overflow = Outflow  Volume
(m) (m) (Vs (I1s) (I7s) (m3)
60 min Winter 100.791 0.791 23.8 0.0 23.8 987.2 oK
120 min Winter 100.925 0.925 23.8 0.0 23.8 1153.9 Flood Ri
180 min Winter 100.980 0.980 23.8 0.0 23.8 1222.4 Flood Ri
240 min Winter 100.999 0.999 23.8 0.0 23.8 1247.2 Flood Ri
360 min Winter 100.995 0.995 23.8 0.0 23.8 1241.7 Flood Ri
480 min Winter 100.965 0.965 23.8 0.0 23.8 1204.5 Flood Ri
600 min Winter 100.923 0.923 23.8 0.0 23.8 1151.3 Flood Ri
720 min Winter 100.893 0.893 23.8 0.0 23.8 1114.3 OK
960 min Winter 100.835 0.835 23.8 0.0 23.8 1041.9 OK
1440 min Winter 100.709 0.709 23.8 0.0 23.8 885.2 OK
2160 min Winter 100.523 0.523 23.8 0.0 23.8 652.2 OK
2880 min Winter 100.355 0.355 23.8 0.0 23.8 4426 OK
4320 min Winter 100.100 0.100 23.8 0.0 23.8 1253 OK
5760 min Winter 100.000 0.000 23.1 0.0 23.1 0.0 OK
7200 min Winter 100.000 0.000 19.3 0.0 19.3 0.0 oK
8640 min Winter 100.000 0.000 16.7 0.0 16.7 0.0 oK
10080 min Winter 100.000 0.000 14.8 0.0 14.8 0.0 OK
Storm Rain Flooded Discharge Overflow Time-Peak
Event (mm/hr)  Volume Volume Volume (mins)
(m3) (m3) (m?)
60 min Winter  53.779 0.0 1062.0 0.0 66
120 min Winter  33.118 0.0 1309.8 0.0 124
180 min Winter  24.591 0.0 1459.6 0.0 182
240 min Winter  19.777 0.0 1565.8 0.0 240
360 min Winter  14.482 0.0 1720.5 0.0 352
480 min Winter 11.611 0.0 1839.5 0.0 460
600 min Winter 9.774 0.0 1935.7 0.0 552
720 min Winter ~ 8.487 0.0 2016.7 0.0 574
960 min Winter  6.785 0.0 2149.3 0.0 726
1440 min Winter ~ 4.942 0.0 2345.6 0.0 1028
2160 min Winter ~ 3.592 0.0 2576.8 0.0 1452
2880 min Winter ~ 2.861 0.0 2735.4 0.0 1824
4320 min Winter ~ 2.072 0.0 2965.9 0.0 2684
5760 min Winter 1.646 0.0 3159.9 0.0 0
7200 min Winter 1.377 0.0 3302.4 0.0 0
8640 min Winter 1.189 0.0 3422.1 0.0 0
10080 min Winter 1.051 0.0 3529.1 0.0 0
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ARP Associates

Northwest House BDW Yorkshire West

Servia Hill Lee|Lane, Royston

Leeds LS6 2QH 1048/88Prelim100yr+CC@23.8l/s
Date 29-11-16 Designed by ARP

File 1048-88PreliminaryAtten... Checked by

Elstree Computing Ltd Source Control 2016.1

Rainfall Details

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) 19.000 Shortest Storm (mins) 15
Ratio R 0.364 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 2.380

Time (mins) Area | Time (mins) Area
From: To: (ha) | From: To: (ha)

0 4 0.000 4 8 2.380
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Northwest House BDW Yorkshire West
Servia Hill Lee|Lane, Royston
Leeds LS6 2QH 1048/88Prelim100yr+CC@23.8l/s
Date 29-11-16 Designed by ARP
File 1048-88PreliminaryAtten... Checked by
Elstree Computing Ltd Source Control 2016.1
Model Details

Storage is Offline Dividing Weir Level (m) 101.000
Cover Level (m) 101.200

Tank or Pond Structure

Invert Level (m) 100.000

Depth (m) Area (m2) Depth (m) Area (m2) Depth (m) Area ( m?) |Depth (m) Area (m?)
0.000 1248.0 0.700 1248.0 1.400 0.0 .100 0.0
0.100 1248.0 0.800 1248.0 1.500 0.0 .200 0.0
0.200 1248.0 0.900 1248.0 1.600 0.0 .300 0.0
0.300 1248.0 1.000 1248.0 1.700 0.0 400 0.0
0.400 1248.0 1.100 0.0 1.800 0.0 .500 0.0
0.500 1248.0 1.200 0.0 1.900 0.0
0.600 1248.0 1.300 0.0 2.000 0.0

Hydro-Brake Optimum® Outflow Control

Unit Reference  MD-SHE-0214-2380-1000-2380

Design Head (m) 1.000
Design Flow (I/s) 23.8
Flush-Flo™ Calculated
Objective  Minimise upstream storage
Application Surface
Sump Available Yes
Diameter (mm) 214
Invert Level (m) 100.000
Minimum Outlet Pipe Diameter (mm) 300
Suggested Manhole Diameter (mm) 1500
Control Points Head (m) Flow (I/s)
Design Point (Calculated) 1.000 23.8
Flush-Flo™ 0.356 23.8
Kick-Flo® 0.732 20.5
Mean Flow over Head Range - 19.9
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 (I/s) Depth (m) Flow (I/s) Depth (m) Flow (I/s) Depth (m) Flow (I/s)
0.100 7.3 1.000 23.8 2.400 36.2 5.500 54.1
0.200 20.9 1.200 26.0 2.600 37.6 .000 56.4
0.300 23.7 1.400 28.0 3.000 40.3 .500 58.6
0.400 23.7 1.600 29.8 3.500 43.4 .000 60.8
0.500 234 1.800 315 4.000 46.3 .500 62.8
0.600 22.7 2.000 33.2 4.500 49.0 .000 64.9
0.800 21.4 2.200 34.7 5.000 51.6 .500 66.8
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Northwest House BDW Yorkshire West

Servia Hill Lee|Lane, Royston

Leeds LS6 2QH 1048/88Prelim100yr+CC@23.8l/s
Date 29-11-16 Designed by ARP

File 1048-88PreliminaryAtten... Checked by

Elstree Computing Ltd Source Control 2016.1

Hydro-Brake Optimum® Outflow Control

Depth (m) Flow (I/s) Depth (m) Flow (I/s) Depth (m) Flow (I/s) Depth (m) Flow (I/s)
9.000 68.7 9.500 70.5

Weir Overflow Control

Discharge Coef 0.544 Width (m) 1.500 Invert Level (m) 10 1.000
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