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CTP House, Knapp Road
Cheltenham
Gloucestershire, GL50 3QQ

Grange Road
Tuffley
Porous Parking

Date 14/08/2022
File

Designed by KT
Checked by KT

Innovyze

Source Control 2020.1

Summary of Results for 100 year Return Period (+40%)
Half Drain Time 13 minutes.
Storm Max Max Max Max Status
Event Level Depth Infiltration Volume
(m) (m) (1/s) (m?)
15 min Summer 99.693 0.063 8.6 9.1 0 K
30 min Summer 99.708 0.078 8.6 11.3 O K
60 min Summer 99.712 0.082 8.6 12.0 0 K
120 min Summer 99.701 0.071 8.6 10.3 O K
180 min Summer 99.688 0.058 8.6 8.3 0 K
240 min Summer 99.679 0.049 8.4 6.9 O K
360 min Summer 99.669 0.039 6.8 5.5 0 K
480 min Summer 99.663 0.033 5.7 4.6 O K
600 min Summer 99.659 0.029 5.0 3.9 0 K
720 min Summer 99.656 0.026 4.4 3.5 O K
960 min Summer 99.651 0.021 3.7 2.8 0 K
1440 min Summer 99.646 0.016 2.7 2.0 O K
2160 min Summer 99.642 0.012 2.0 1.4 0 K
2880 min Summer 99.639 0.009 1.6 1.0 O K
4320 min Summer 99.637 0.007 1.2 0.6 0 K
5760 min Summer 99.636 0.006 1.0 0.5 O K
7200 min Summer 99.635 0.005 0.8 0.3 0 K
8640 min Summer 99.635 0.005 0.8 0.3 O K
10080 min Summer 99.634 0.004 0.6 0.3 0 K
15 min Winter 99.693 0.063 8.6 9.0 O K

Rain Flooded Time-Peak

Storm

Event (mm/hr) Volume

(m3)
15 min Summer 117.448 0.0
30 min Summer 79.010 0.0
60 min Summer 50.812 0.0
120 min Summer 31.621 0.0
180 min Summer 23.637 0.0
240 min Summer 19.105 0.0
360 min Summer 14.037 0.0
480 min Summer 11.286 0.0
600 min Summer 9.522 0.0
720 min Summer 8.282 0.0
960 min Summer 6.640 0.0
1440 min Summer 4.854 0.0
2160 min Summer 3.541 0.0
2880 min Summer 2.828 0.0
4320 min Summer 2.055 0.0
5760 min Summer 1.637 0.0
7200 min Summer 1.371 0.0
8640 min Summer 1.186 0.0
10080 min Summer 1.049 0.0
15 min Winter 117.448 0.0

(mins)

14
23
40
72
102
130
192
252
312
370
492
736
1100
1468
2200
2928
3480
4392
5128
15
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CTP House, Knapp Road
Cheltenham
Gloucestershire, GL50 3QQ

Grange Road
Tuffley
Porous Parking

Date 14/08/2022
File

Designed by KT
Checked by KT

Innovyze

Source Control 2020.1

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

(m) (m) (1/s) (m?®)

30 min Winter 99.705 0.075 8.6 10.9 O K
60 min Winter 99.704 0.074 8.6 10.7 O K
120 min Winter 99.685 0.055 8.6 7.9 O K
180 min Winter 99.674 0.044 7.6 6.3 O K
240 min Winter 99.667 0.037 6.4 5.2 O K
360 min Winter 99.659 0.029 5.0 3.9 O K
480 min Winter 99.654 0.024 4.1 3.2 O K
600 min Winter 99.650 0.020 3.5 2.6 O K
720 min Winter 99.648 0.018 3.1 2.3 O K
960 min Winter 99.644 0.014 2.5 1.7 O K
1440 min Winter 99.640 0.010 1.8 1.2 O K
2160 min Winter 99.638 0.008 1.3 0.8 O K
2880 min Winter 99.636 0.006 1.1 0.5 O K
4320 min Winter 99.635 0.005 0.8 0.3 O K
5760 min Winter 99.634 0.004 0.6 0.3 O K
7200 min Winter 99.634 0.004 0.6 0.3 O K
8640 min Winter 99.634 0.004 0.5 0.2 O K
10080 min Winter 99.634 0.004 0.5 0.2 O K

(mins)

24
42
74
102
134
194
254
312
372
502
748
1096
1456
2164
2840
3640
4024

Storm Rain Flooded Time-Peak

Event (mm/hr) Volume
(m3)

30 min Winter 79.010 0.0
60 min Winter 50.812 0.0
120 min Winter 31.621 0.0
180 min Winter 23.637 0.0
240 min Winter 19.105 0.0
360 min Winter 14.037 0.0
480 min Winter 11.286 0.0
600 min Winter 9.522 0.0
720 min Winter 8.282 0.0
960 min Winter 6.640 0.0
1440 min Winter 4.854 0.0
2160 min Winter 3.541 0.0
2880 min Winter 2.828 0.0
4320 min Winter 2.055 0.0
5760 min Winter 1.637 0.0
7200 min Winter 1.371 0.0
8640 min Winter 1.186 0.0
10080 min Winter 1.049 0.0
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Cotswold Transport Planning

CTP House, Knapp Road Grange Road
Cheltenham Tuffley
Gloucestershire, GL50 3QQ Porous Parking

Date 14/08/2022 Designed by KT

File Checked by KT
Innovyze Source Control 2020.1

Rainfall Details

Time Area Diagram

Total Area (ha) 0.053

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

0 4 0.053

Rainfall Model FSR Winter Storms
Return Period (years) 100 Cv (Summer)
Region England and Wales Cv (Winter)

M5-60 (mm) 18.000 Shortest Storm (mins)

Ratio R 0.350 Longest Storm (mins)

Summer Storms Yes Climate Change %

Yes
1.000
1.000

15
10080
+40
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Cotswold Transport Planning Page 4
CTP House, Knapp Road Grange Road

Cheltenham Tuffley

Gloucestershire, GL50 3QQ Porous Parking

Date 14/08/2022 Designed by KT

File Checked by KT

Innovyze Source Control 2020.1

Model Details

Storage is Online Cover Level (m) 100.000

Porous Car Park Structure

Infiltration Coefficient Base (m/hr) 0.12400 Width (m) 10.0
Membrane Percolation (mm/hr) 1000 Length (m) 50.0

Max Percolation (1/s) 138.9 Slope (1:X) 10000.0

Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3

Invert Level (m) 99.630 Membrane Depth (m) 0
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Cotswold Transport Planning

Page 1

CTP House, Knapp Road
Cheltenham
Gloucestershire, GL50 3QQ

Grange Road
Tuffley
Porous Parking

Date 14/08/2022
File

Designed by KT
Checked by KT

Innovyze

Source Control 2020.1

Summary of Results for 1000 year Return Period (+705%)
Half Drain Time 37 minutes.
Storm Max Max Max Max Status
Event Level Depth Infiltration Volume
(m) (m) (1/s) (m?)
15 min Summer 99.785 0.155 8.6 22.8 0 K
30 min Summer 99.826 0.196 8.6 29.1 O K
60 min Summer 99.850 0.220 8.6 32.6 0 K
120 min Summer 99.846 0.216 8.6 32.0 O K
180 min Summer 99.824 0.194 8.6 28.8 0 K
240 min Summer 99.799 0.169 8.6 25.0 O K
360 min Summer 99.752 0.122 8.6 18.0 0 K
480 min Summer 99.718 0.088 8.6 12.8 O K
600 min Summer 99.694 0.064 8.6 9.2 0 K
720 min Summer 99.680 0.050 8.6 7.2 O K
960 min Summer 99.671 0.041 7.1 5.8 0 K
1440 min Summer 99.660 0.030 5.2 4.2 O K
2160 min Summer 99.652 0.022 3.8 2.9 0 K
2880 min Summer 99.648 0.018 3.1 2.3 O K
4320 min Summer 99.643 0.013 2.2 1.5 0 K
5760 min Summer 99.640 0.010 1.7 1.1 O K
7200 min Summer 99.638 0.008 1.4 0.8 0 K
8640 min Summer 99.637 0.007 1.2 0.7 O K
10080 min Summer 99.636 0.006 1.1 0.5 0 K
15 min Winter 99.784 0.154 8.6 22.8 O K

Rain Flooded Time-Peak

Storm

Event (mm/hr) Volume

(m3)
15 min Summer 232.306 0.0
30 min Summer 159.296 0.0
60 min Summer 103.784 0.0
120 min Summer 64.855 0.0
180 min Summer 48.313 0.0
240 min Summer 38.816 0.0
360 min Summer 28.142 0.0
480 min Summer 22.437 0.0
600 min Summer 18.798 0.0
720 min Summer 16.255 0.0
960 min Summer 12.905 0.0
1440 min Summer 9.295 0.0
2160 min Summer 6.672 0.0
2880 min Summer 5.262 0.0
4320 min Summer 3.754 0.0
5760 min Summer 2.948 0.0
7200 min Summer 2.441 0.0
8640 min Summer 2.091 0.0
10080 min Summer 1.836 0.0
15 min Winter 232.306 0.0

(mins)

16
29
46
80
114
148
208
266
320
372
492
736
1100
1464
2192
2936
3568
4368
5136
16
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Cotswold Transport Planning
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CTP House, Knapp Road
Cheltenham
Gloucestershire, GL50 3QQ

Grange Road
Tuffley
Porous Parking

Date 14/08/2022
File

Designed by KT
Checked by KT

Innovyze

Source Control 2020.1

Summary of Results for 1000 year Return Period (+705%)
Storm Max Max Max Max Status
Event Level Depth Infiltration Volume

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

30 min Winter 99.826 0.196 8.6 29.0 0 K
60 min Winter 99.846 0.216 8.6 32.0 O K
120 min Winter 99.830 0.200 8.6 29.6 0 K
180 min Winter 99.795 0.165 8.6 24.4 O K
240 min Winter 99.759 0.129 8.6 18.9 0 K
360 min Winter 99.699 0.069 8.6 10.0 O K
480 min Winter 99.677 0.047 8.1 6.6 0 K
600 min Winter 99.670 0.040 6.8 5.6 O K
720 min Winter 99.665 0.035 6.0 4.8 0 K
960 min Winter 99.658 0.028 4.8 3.8 O K
1440 min Winter 99.650 0.020 3.4 2.6 0 K
2160 min Winter 99.644 0.014 2.5 1.8 O K
2880 min Winter 99.641 0.011 1.9 1.3 0 K
4320 min Winter 99.638 0.008 1.4 0.8 O K
5760 min Winter 99.636 0.006 1.1 0.6 0 K
7200 min Winter 99.635 0.005 0.9 0.4 O K
8640 min Winter 99.635 0.005 0.8 0.4 0 K
10080 min Winter 99.635 0.005 0.8 0.3 O K

Storm Rain Flooded Time-Peak

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

30 min Winter 159.296 0.0 30

60 min Winter 103.784 0.0 48

120 min Winter 64.855 0.0 86

180 min Winter 48.313 0.0 122

240 min Winter 38.816 0.0 154

360 min Winter 28.142 0.0 208

480 min Winter 22.437 0.0 254

600 min Winter 18.798 0.0 314

720 min Winter 16.255 0.0 374

960 min Winter 12.905 0.0 496

1440 min Winter 9.295 0.0 738

2160 min Winter 6.672 0.0 1104

2880 min Winter 5.262 0.0 1468

4320 min Winter 3.754 0.0 2244

5760 min Winter 2.948 0.0 2936

7200 min Winter 2.441 0.0 3608

8640 min Winter 2.091 0.0 4248

10080 min Winter 1.836 0.0 4744
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Cotswold Transport Planning

CTP House, Knapp Road Grange Road
Cheltenham Tuffley
Gloucestershire, GL50 3QQ Porous Parking

Date 14/08/2022 Designed by KT

File Checked by KT
Innovyze Source Control 2020.1

Rainfall Details

Time Area Diagram

Total Area (ha) 0.053

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

0 4 0.053

Rainfall Model FSR Winter Storms
Return Period (years) 1000 Cv (Summer)
Region England and Wales Cv (Winter)

M5-60 (mm) 18.000 Shortest Storm (mins)

Ratio R 0.350 Longest Storm (mins)

Summer Storms Yes Climate Change %

Yes
1.000
1.000

15
10080
+70
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Cotswold Transport Planning Page 4
CTP House, Knapp Road Grange Road

Cheltenham Tuffley

Gloucestershire, GL50 3QQ Porous Parking

Date 14/08/2022 Designed by KT

File Checked by KT

Innovyze Source Control 2020.1

Model Details

Storage is Online Cover Level (m) 100.000

Porous Car Park Structure

Infiltration Coefficient Base (m/hr) 0.12400 Width (m) 10.0
Membrane Percolation (mm/hr) 1000 Length (m) 50.0

Max Percolation (1/s) 138.9 Slope (1:X) 10000.0

Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3

Invert Level (m) 99.630 Membrane Depth (m) 0
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Notes:

1. Do not scale from this drawing. All dimensions
are in metres, unless stated otherwise.

2. Ordnance Survey, (c) Crown Copyright 2020. All
rights reserved. Licence number 100022432.

3. Drawing to be read in conjunction with all other
drawings. Any discrepancies are to be reported
to the engineer 5 working days in advance of
undertaking any work.
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