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Summit House
Riparian Way
Keighley BD20 7BW

23159-PWA-00-CA-C-3000 PO1
SURFACE WATER CALCULATIONS
STORE FIRST, OBSERVATORY WAY

Date 15/08/2023

Designed by IB

File 23158-PWA-00-XX-CA-C-30... |Checked by AC

Innovyze

Source Control 2020.1.3

Summary of Results for 100 year Return Period (+40%)
Half Drain Time : 15 minutes.
Storm Max Max Max Max Max Max Status
Event Level Depth Infiltration Control I Outflow Volume
(m) (m) (1/s) (1/s) (1/s) (m?)

15 min Summer 153.609 0.609 0.0 4.8 4.8 5.8 0 K
30 min Summer 153.649 0.649 0.0 4.9 4.9 6.2 0 K
60 min Summer 153.602 0.602 0.0 4.8 4.8 5.7 0 K
120 min Summer 153.441 0.441 0.0 4.5 4.5 4.2 0 K
180 min Summer 153.291 0.291 0.0 4.3 4.3 2.8 0 K
240 min Summer 153.175 0.175 0.0 4.1 4.1 1.7 0 K
360 min Summer 153.034 0.034 0.0 3.8 3.8 0.3 0 K
480 min Summer 153.000 0.000 0.0 3.5 3.5 0.0 0 K
600 min Summer 153.000 0.000 0.0 2.9 2.9 0.0 0 K
720 min Summer 153.000 0.000 0.0 2.5 2.5 0.0 0 K
960 min Summer 153.000 0.000 0.0 2.0 2.0 0.0 0 K
1440 min Summer 153.000 0.000 0.0 1.5 1.5 0.0 0 K
2160 min Summer 153.000 0.000 0.0 1.1 1.1 0.0 0 K
2880 min Summer 153.000 0.000 0.0 0.8 0.8 0.0 0 K
4320 min Summer 153.000 0.000 0.0 0.6 0.6 0.0 0 K
5760 min Summer 153.000 0.000 0.0 0.5 0.5 0.0 0 K
7200 min Summer 153.000 0.000 0.0 0.4 0.4 0.0 0 K
8640 min Summer 153.000 0.000 0.0 0.3 0.3 0.0 0 K
10080 min Summer 153.000 0.000 0.0 0.3 0.3 0.0 0 K
15 min Winter 153.719 0.719 0.0 5.0 5.0 6.8 O K
30 min Winter 153.757 0.757 0.0 5.0 5.0 7.2 0 K
60 min Winter 153.668 0.668 0.0 4.9 4.9 6.3 0 K
120 min Winter 153.414 0.414 0.0 4.5 4.5 3.9 0 K
180 min Winter 153.204 0.204 0.0 4.2 4.2 1.9 0 K
240 min Winter 153.058 0.058 0.0 3.9 3.9 0.5 0 K
360 min Winter 153.000 0.000 0.0 3.2 3.2 0.0 0 K
480 min Winter 153.000 0.000 0.0 2.5 2.5 0.0 0 K
600 min Winter 153.000 0.000 0.0 2.1 2.1 0.0 0 K
720 min Winter 153.000 0.000 0.0 1.8 1.8 0.0 0 K
960 min Winter 153.000 0.000 0.0 1.5 1.5 0.0 0 K

Storm Rain Flooded Discharge Time-Peak

Event (mm/hr) Volume Volume (mins)
(m?) (m?)

15 min Summer 138.153 0.0 9.7 14

30 min Summer 90.705 0.0 12.6 23

60 min Summer 56.713 0.0 15.8 40

120 min Summer  34.246 0.0 18.9 74

180 min Summer 25.149 0.0 20.8 104

240 min Summer 20.078 0.0 22.2 134

360 min Summer 14.585 0.0 24.3 190

480 min Summer  11.622 0.0 25.8 0

600 min Summer 9.738 0.0 27.0 0

720 min Summer 8.424 0.0 28.1 0

960 min Summer 6.697 0.0 29.7 0

1440 min Summer 4.839 0.0 32.2 0

2160 min Summer 3.490 0.0 34.9 0

2880 min Summer 2.766 0.0 36.8 0

4320 min Summer 1.989 0.0 39.7 0

5760 min Summer 1.573 0.0 41.9 0

7200 min Summer 1.311 0.0 43.6 0

8640 min Summer 1.129 0.0 45.1 0

10080 min Summer 0.994 0.0 46.4 0

15 min Winter 138.153 0.0 10.7 15

30 min Winter 90.705 0.0 14.0 25

60 min Winter 56.713 0.0 17.6 44

120 min Winter 34.246 0.0 21.2 78

180 min Winter  25.149 0.0 23.4 108

240 min Winter 20.078 0.0 25.0 134

360 min Winter 14.585 0.0 27.2 0

480 min Winter 11.622 0.0 28.9 0

600 min Winter 9.738 0.0 30.3 0

720 min Winter 8.424 0.0 31.4 0

960 min Winter 6.697 0.0 33.3 0
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Summary of Results for 100 year Return Period (+40%)
Storm Max Max Max Max Max Max Status
Event Level Depth Infiltration Control I Outflow Volume

(m) (m) (1/s) (1/s) (1/s) (m?)

1440 min Winter 153.000 0.000 0.0 1.1 1.1 0.0 0 K
2160 min Winter 153.000 0.000 0.0 0.8 0.8 0.0 0 K
2880 min Winter 153.000 0.000 0.0 0.6 0.6 0.0 0 K
4320 min Winter 153.000 0.000 0.0 0.4 0.4 0.0 0 K
5760 min Winter 153.000 0.000 0.0 0.3 0.3 0.0 0 K
7200 min Winter 153.000 0.000 0.0 0.3 0.3 0.0 0 K
8640 min Winter 153.000 0.000 0.0 0.2 0.2 0.0 0 K
10080 min Winter 153.000 0.000 0.0 0.2 0.2 0.0 0 K

Storm Rain Flooded Discharge Time-Peak

Event (mm/hr) Volume Volume (mins)
(m3) (m?)

1440 min Winter 4.839 0.0 36.1 0

2160 min Winter 3.490 0.0 39.1 0

2880 min Winter 2.766 0.0 41.3 0

4320 min Winter 1.989 0.0 44.5 0

5760 min Winter 1.573 0.0 46.9 0

7200 min Winter 1.311 0.0 48.9 0

8640 min Winter 1.129 0.0 50.5 0

10080 min Winter 0.994 0.0 51.9 0
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Source Control 2020.1.3

Rainfall Model

Return Period (years)
Region

M5-60 (mm)

Rainfall Details

Cv (Winter)

Shortest Storm (mins)
Longest Storm (mins)
Climate Change %

Ratio R 0.400
Summer Storms Yes
Winter Storms Yes

Cv (Summer) 0.750

FSR

100

England and Wales
20.000

Time Area Diagram

Total Area (ha) 0.037

Time (mins) Area
From: To: (ha)
0 4 0.037

0.840
15
10080
+40
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Storage is

Model Details

Online Cover Level (m) 155.000

Cellular Storage Structure

Infiltration Coefficient Base

Invert Level (m) 153.000 Safety Factor 2.0
(m/hr) 0.00000 Porosity 0.95
(m/hr) 0.00000

Infiltration Coefficient Side

Inf. Area (m?)

Depth (m) Area (m?) Inf. Area (m?) | Depth (m) Area (m?) Inf. Area (m?) |Depth (m) Area (m?)

0.000 10.0 0.0 0.799 10.0 0.0 0.800 0.0
Crown Vortex Valve® Outflow Control
Design Head (m) 1.750 Vortex Valve® Type Rl SW Only Invert Level (m) 152.000
Design Flow (1/s) 5.0 Diameter (mm) 80

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) | Depth (m)
0.100 1.2 0.800 3.4 2.000 5.4 4.000 7.6 7.000
0.200 1.7 1.000 3.8 2.200 5.6 4.500 8.0 7.500
0.300 2.1 1.200 4.1 2.400 5.9 5.000 8.5 8.000
0.400 2.4 1.400 4.5 2.600 6.1 5.500 8.9 8.500
0.500 2.7 1.600 4.8 3.000 6.6 6.000 9.3 9.000
0.600 2.9 1.800 5.1 3.500 7.1 6.500 9.6 9.500

0.

Flow (1/s)

0

d s O O
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End of Calculations
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