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Appendix H 
Flood Map Extracts  
 
River and Sea Flooding 
 

 
 
Flood Map For Planning 
 
Flood risk from rivers or the sea 

 
Low Probability (Flood Zone 1) means that each year this area has a chance of flooding of less 
than 0.1%. This takes into account the effect of any flood defences in the area. These defences 
reduce but do not completely stop the chance of flooding as they can be overtopped, or fail. 

 
Medium Probability (Flood Zone 2) means that each year this area has a chance of flooding of 
between 0.1% and 1%. This takes into account the effect of any flood defences in the area. These 
defences reduce but do not completely stop the chance of flooding as they can be overtopped, or 
fail. 

 
High Probability (Flood Zone 3) means that each year this area has a chance of flooding of 
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greater than 1%. This takes into account the effect of any flood defences in the area. These 
defences reduce but do not completely stop the chance of flooding as they can be overtopped, or 
fail. 

 
 
 

 

Surface Water Flooding 
 

 
Flood Map – Surface Water  
 
Flood risk from surface water 
 
Very low risk means that each year this area has a chance of flooding of less than 0.1%. Flooding 
from surface water is difficult to predict as rainfall location and volume are difficult to forecast. In 
addition, local features can greatly affect the chance and severity of flooding. 
 
Low risk means that each year this area has a chance of flooding of between 0.1% and 1%. 
Flooding from surface water is difficult to predict as rainfall location and volume are difficult to 
forecast. In addition, local features can greatly affect the chance and severity of flooding.  
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Medium risk means that each year this area has a chance of flooding of between 1% and 3.3%. 
Flooding from surface water is difficult to predict as rainfall location and volume are difficult to 
forecast. In addition, local features can greatly affect the chance and severity of flooding. 
 
High risk means that each year this area has a chance of flooding of greater than 3.3%. Flooding 
from surface water is difficult to predict as rainfall location and volume are difficult to forecast. In 
addition, local features can greatly affect the chance and severity of flooding. 
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Appendix I 
SFRA Flood Map Extracts  
  



BGS Susceptibility to Groundwater Flooding 

 

 

 

 

 

 

 



 

 

Recorded Flood Outlines and Flood Incidents 
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Appendix J 
Greenfield Runoff Rate Calculations  
  



Greenfield runo� rate
estimation for sites

www.uksuds.com | Greenfield runo� tool

Calculated by: Michael Hartley

Site name: Haskins GC and Birdworld

Site location: Farnham

Site Details
Latitude: 51.18087° N

Longitude: 0.84217° W

This is an estimation of the greenfield runo� rates that are used to meet normal best practice
criteria in line with Environment Agency guidance “Rainfall runo� management for
developments”, SC030219 (2013) , the SuDS Manual C753 (Ciria, 2015) and the non-statutory
standards for SuDS (Defra, 2015). This information on greenfield runo� rates may be the basis
for setting consents for the drainage of surface water runo� from sites.

Reference: 2897497314

Date: Jan 11 2024 16:35

Runo� estimation
approach

FEH Statistical

Site characteristics
Total site area (ha): 1

Methodology
Q  estimation method: Calculate from BFI and SAAR

BFI and SPR method: Specify BFI manually

HOST class: N/A

BFI / BFIHOST: 0.276

Q  (l/s):

Q  / Q  factor: 1.14

Hydrological
characteristics Default Edited

SAAR (mm): 772 772

Hydrological region: 6 6

Growth curve factor 1 year: 0.85 0.85

Growth curve factor 30
years:

2.3 2.3

Growth curve factor 100
years:

3.19 3.19

Growth curve factor 200
years:

3.74 3.74

Notes

(1) Is Q  < 2.0 l/s/ha?

When Q  is < 2.0 l/s/ha then limiting discharge

rates are set at 2.0 l/s/ha.

(2) Are flow rates < 5.0 l/s?

Where flow rates are less than 5.0 l/s consent

for discharge is usually set at 5.0 l/s if blockage

from vegetation and other materials is possible.

Lower consent flow rates may be set where the

blockage risk is addressed by using appropriate

drainage elements.

(3) Is SPR/SPRHOST ≤ 0.3?

Where groundwater levels are low enough the

use of soakaways to avoid discharge o�site

would normally be preferred for disposal of

surface water runo�.

Greenfield runo� rates Default Edited

MED

MED

BAR MED

BAR

BAR



Q  (l/s): 7.31

1 in 1 year (l/s): 6.21

1 in 30 years (l/s): 16.81

1 in 100 year (l/s): 23.32

1 in 200 years (l/s): 27.34

This report was produced using the greenfield runo� tool developed by HR Wallingford and available at www.uksuds.com. The use

of this tool is subject to the UK SuDS terms and conditions and licence agreement , which can both be found at

www.uksuds.com/terms-and-conditions.htm. The outputs from this tool are estimates of greenfield runo� rates. The use of

these results is the responsibility of the users of this tool. No liability will be accepted by HR Wallingford, the Environment Agency,

CEH, Hydrosolutions or any other organisation for the use of this data in the design or operational characteristics of any

drainage scheme.

BAR
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Appendix K 
Drainage Design Calculations  
 
Phase 1 
Play Barn Building  
 
Phase 2 
Garden Centre and Carriageway Complex  
Garden Centre Car Park  
Highway  
Living Collection Buildings (BoH)  
 
Phase 3 
Bird World Car Park  
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42 West Street Haskins Garden Centre

London House and Birdworld

Carshalton  SM5 2PR Farnham

Date 19/01/2024 15:29 Designed by BC

File Play Barn etc, 1 in 100,... Checked by TK / RH

Micro Drainage Source Control 2020.1.3

Summary of Results for 100 year Return Period (+45%)

©1982-2020 Innovyze

Half Drain Time : 1328 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 8.320 0.320 0.0 2.7 2.7 133.8 O K

30 min Summer 8.428 0.428 0.0 2.7 2.7 178.7 O K

60 min Summer 8.542 0.542 0.0 2.7 2.7 226.5 O K

120 min Summer 8.658 0.658 0.0 2.7 2.7 274.9 O K

180 min Summer 8.719 0.719 0.0 2.7 2.7 300.7 O K

240 min Summer 8.757 0.757 0.0 2.7 2.7 316.4 O K

360 min Summer 8.807 0.807 0.0 2.7 2.7 337.5 O K

480 min Summer 8.836 0.836 0.0 2.7 2.7 349.4 O K

600 min Summer 8.852 0.852 0.0 2.7 2.7 356.1 O K

720 min Summer 8.860 0.860 0.0 2.7 2.7 359.5 O K

960 min Summer 8.861 0.861 0.0 2.7 2.7 360.0 O K

1440 min Summer 8.841 0.841 0.0 2.7 2.7 351.5 O K

2160 min Summer 8.804 0.804 0.0 2.7 2.7 336.0 O K

2880 min Summer 8.765 0.765 0.0 2.7 2.7 319.6 O K

4320 min Summer 8.686 0.686 0.0 2.7 2.7 286.6 O K

5760 min Summer 8.598 0.598 0.0 2.7 2.7 249.8 O K

7200 min Summer 8.513 0.513 0.0 2.7 2.7 214.2 O K

8640 min Summer 8.441 0.441 0.0 2.7 2.7 184.5 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

15 min Summer 135.062 0.0 128.7 19

30 min Summer 90.740 0.0 171.8 34

60 min Summer 58.134 0.0 230.1 64

120 min Summer 35.913 0.0 283.9 124

180 min Summer 26.669 0.0 315.6 184

240 min Summer 21.426 0.0 337.3 242

360 min Summer 15.778 0.0 370.0 362

480 min Summer 12.674 0.0 392.0 482

600 min Summer 10.684 0.0 405.2 602

720 min Summer 9.287 0.0 409.7 720

960 min Summer 7.438 0.0 405.2 960

1440 min Summer 5.429 0.0 387.4 1214

2160 min Summer 3.954 0.0 568.9 1600

2880 min Summer 3.153 0.0 604.0 2016

4320 min Summer 2.288 0.0 651.6 2852

5760 min Summer 1.820 0.0 701.4 3640

7200 min Summer 1.525 0.0 734.3 4392

8640 min Summer 1.320 0.0 762.3 5104
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42 West Street Haskins Garden Centre

London House and Birdworld

Carshalton  SM5 2PR Farnham

Date 19/01/2024 15:29 Designed by BC

File Play Barn etc, 1 in 100,... Checked by TK / RH

Micro Drainage Source Control 2020.1.3

Summary of Results for 100 year Return Period (+45%)

©1982-2020 Innovyze

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

10080 min Summer 8.380 0.380 0.0 2.7 2.7 158.7 O K

15 min Winter 8.359 0.359 0.0 2.7 2.7 150.0 O K

30 min Winter 8.480 0.480 0.0 2.7 2.7 200.5 O K

60 min Winter 8.609 0.609 0.0 2.7 2.7 254.6 O K

120 min Winter 8.740 0.740 0.0 2.7 2.7 309.3 O K

180 min Winter 8.810 0.810 0.0 2.7 2.7 338.7 O K

240 min Winter 8.854 0.854 0.0 2.7 2.7 356.8 O K

360 min Winter 8.913 0.913 0.0 2.7 2.7 381.8 O K

480 min Winter 8.949 0.949 0.0 2.7 2.7 396.6 O K

600 min Winter 8.970 0.970 0.0 2.7 2.7 405.6 O K

720 min Winter 8.983 0.983 0.0 2.7 2.7 410.8 O K

960 min Winter 8.991 0.991 0.0 2.7 2.7 414.4 O K

1440 min Winter 8.973 0.973 0.0 2.7 2.7 406.6 O K

2160 min Winter 8.924 0.924 0.0 2.7 2.7 386.2 O K

2880 min Winter 8.871 0.871 0.0 2.7 2.7 364.3 O K

4320 min Winter 8.758 0.758 0.0 2.7 2.7 316.9 O K

5760 min Winter 8.635 0.635 0.0 2.7 2.7 265.4 O K

7200 min Winter 8.495 0.495 0.0 2.7 2.7 207.1 O K

8640 min Winter 8.390 0.390 0.0 2.7 2.7 162.9 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

10080 min Summer 1.169 0.0 786.1 5848

15 min Winter 135.062 0.0 144.1 19

30 min Winter 90.740 0.0 190.5 33

60 min Winter 58.134 0.0 257.6 64

120 min Winter 35.913 0.0 317.4 122

180 min Winter 26.669 0.0 352.0 180

240 min Winter 21.426 0.0 375.2 240

360 min Winter 15.778 0.0 406.7 356

480 min Winter 12.674 0.0 418.9 472

600 min Winter 10.684 0.0 419.1 588

720 min Winter 9.287 0.0 416.7 700

960 min Winter 7.438 0.0 409.9 924

1440 min Winter 5.429 0.0 395.1 1344

2160 min Winter 3.954 0.0 636.8 1684

2880 min Winter 3.153 0.0 675.5 2160

4320 min Winter 2.288 0.0 715.8 3072

5760 min Winter 1.820 0.0 785.7 3984

7200 min Winter 1.525 0.0 822.5 4680

8640 min Winter 1.320 0.0 854.1 5360
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42 West Street Haskins Garden Centre

London House and Birdworld

Carshalton  SM5 2PR Farnham

Date 19/01/2024 15:29 Designed by BC

File Play Barn etc, 1 in 100,... Checked by TK / RH

Micro Drainage Source Control 2020.1.3

Summary of Results for 100 year Return Period (+45%)

©1982-2020 Innovyze

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

10080 min Winter 8.305 0.305 0.0 2.7 2.7 127.7 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

10080 min Winter 1.169 0.0 881.0 6048
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42 West Street Haskins Garden Centre

London House and Birdworld

Carshalton  SM5 2PR Farnham

Date 19/01/2024 15:29 Designed by BC

File Play Barn etc, 1 in 100,... Checked by TK / RH

Micro Drainage Source Control 2020.1.3

Rainfall Details

©1982-2020 Innovyze

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) 19.800 Shortest Storm (mins) 15

Ratio R 0.350 Longest Storm (mins) 10080

Summer Storms Yes Climate Change % +45

Time Area Diagram

Total Area (ha) 0.536

Time

From:

(mins)

To:

Area

(ha)

0 4 0.536
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42 West Street Haskins Garden Centre

London House and Birdworld

Carshalton  SM5 2PR Farnham

Date 19/01/2024 15:29 Designed by BC

File Play Barn etc, 1 in 100,... Checked by TK / RH

Micro Drainage Source Control 2020.1.3

Model Details

©1982-2020 Innovyze

Storage is Online Cover Level (m) 10.000

Cellular Storage Structure

Invert Level (m) 8.000 Safety Factor 2.0

Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95

Infiltration Coefficient Side (m/hr) 0.00000

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

0.000 440.0 440.0 1.001 0.0 524.0

1.000 440.0 524.0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0078-2700-1000-2700

Design Head (m) 1.000

Design Flow (l/s) 2.7

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 78

Invert Level (m) 8.000

Minimum Outlet Pipe Diameter (mm) 100

Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 1.000 2.7 Kick-Flo® 0.622 2.2

Flush-Flo™ 0.300 2.7 Mean Flow over Head Range - 2.4

The hydrological calculations have been based on the 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 2.2 1.200 2.9 3.000 4.5 7.000 6.7

0.200 2.6 1.400 3.2 3.500 4.8 7.500 6.9

0.300 2.7 1.600 3.4 4.000 5.1 8.000 7.1

0.400 2.7 1.800 3.5 4.500 5.4 8.500 7.3

0.500 2.5 2.000 3.7 5.000 5.7 9.000 7.5

0.600 2.3 2.200 3.9 5.500 6.0 9.500 7.7

0.800 2.4 2.400 4.0 6.000 6.2

1.000 2.7 2.600 4.2 6.500 6.5
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42 West Street Haskins Garden Centre

London House and Birdworld

Carshalton  SM5 2PR Farnham

Date 19/01/2024 15:32 Designed by BC

File GC and carriageway pond ... Checked by TK / RH

Micro Drainage Source Control 2020.1.3

Summary of Results for 100 year Return Period (+10%)

©1982-2020 Innovyze

Half Drain Time : 1409 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 9.385 0.385 0.0 10.6 10.6 554.8 O K

30 min Summer 9.502 0.502 0.0 10.6 10.6 741.5 O K

60 min Summer 9.620 0.620 0.0 10.6 10.6 940.5 O K

120 min Summer 9.734 0.734 0.0 10.6 10.6 1142.1 O K

180 min Summer 9.793 0.793 0.0 10.6 10.6 1249.8 O K

240 min Summer 9.829 0.829 0.0 10.6 10.6 1316.8 O K

360 min Summer 9.876 0.876 0.0 10.6 10.6 1406.9 O K

480 min Summer 9.903 0.903 0.0 10.6 10.6 1459.3 O K

600 min Summer 9.919 0.919 0.0 10.6 10.6 1490.2 O K

720 min Summer 9.928 0.928 0.0 10.6 10.6 1507.1 O K

960 min Summer 9.931 0.931 0.0 10.6 10.6 1514.4 O K

1440 min Summer 9.917 0.917 0.0 10.6 10.6 1485.5 O K

2160 min Summer 9.887 0.887 0.0 10.6 10.6 1428.0 O K

2880 min Summer 9.854 0.854 0.0 10.6 10.6 1365.1 O K

4320 min Summer 9.786 0.786 0.0 10.6 10.6 1235.8 O K

5760 min Summer 9.714 0.714 0.0 10.6 10.6 1105.9 O K

7200 min Summer 9.633 0.633 0.0 10.6 10.6 963.0 O K

8640 min Summer 9.559 0.559 0.0 10.6 10.6 836.6 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

15 min Summer 103.029 0.0 516.7 19

30 min Summer 69.212 0.0 688.8 34

60 min Summer 44.331 0.0 942.3 64

120 min Summer 27.374 0.0 1161.1 124

180 min Summer 20.320 0.0 1288.5 184

240 min Summer 16.332 0.0 1375.5 242

360 min Summer 12.021 0.0 1502.5 362

480 min Summer 9.656 0.0 1583.0 482

600 min Summer 8.139 0.0 1624.9 602

720 min Summer 7.075 0.0 1629.5 722

960 min Summer 5.666 0.0 1599.7 960

1440 min Summer 4.135 0.0 1529.8 1226

2160 min Summer 3.011 0.0 2341.7 1600

2880 min Summer 2.402 0.0 2482.9 2016

4320 min Summer 1.742 0.0 2654.2 2852

5760 min Summer 1.386 0.0 2896.3 3688

7200 min Summer 1.161 0.0 3031.9 4464

8640 min Summer 1.005 0.0 3146.8 5184
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42 West Street Haskins Garden Centre

London House and Birdworld

Carshalton  SM5 2PR Farnham

Date 19/01/2024 15:32 Designed by BC

File GC and carriageway pond ... Checked by TK / RH

Micro Drainage Source Control 2020.1.3

Summary of Results for 100 year Return Period (+10%)

©1982-2020 Innovyze

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

10080 min Summer 9.492 0.492 0.0 10.6 10.6 725.5 O K

15 min Winter 9.428 0.428 0.0 10.6 10.6 622.0 O K

30 min Winter 9.556 0.556 0.0 10.6 10.6 831.7 O K

60 min Winter 9.687 0.687 0.0 10.6 10.6 1056.4 O K

120 min Winter 9.811 0.811 0.0 10.6 10.6 1283.8 O K

180 min Winter 9.876 0.876 0.0 10.6 10.6 1406.7 O K

240 min Winter 9.916 0.916 0.0 10.6 10.6 1484.0 O K

360 min Winter 9.970 0.970 0.0 10.6 10.6 1590.1 O K

480 min Winter 10.001 1.001 0.0 10.6 10.6 1654.4 FLOOD

600 min Winter 10.020 1.020 0.0 10.7 10.7 1694.9 FLOOD

720 min Winter 10.031 1.031 0.0 10.7 10.7 1720.0 FLOOD

960 min Winter 10.040 1.040 0.0 10.8 10.8 1740.5 FLOOD

1440 min Winter 10.030 1.030 0.0 10.7 10.7 1717.8 FLOOD

2160 min Winter 9.994 0.994 0.0 10.6 10.6 1639.6 O K

2880 min Winter 9.952 0.952 0.0 10.6 10.6 1555.3 O K

4320 min Winter 9.856 0.856 0.0 10.6 10.6 1368.4 O K

5760 min Winter 9.753 0.753 0.0 10.6 10.6 1175.8 O K

7200 min Winter 9.629 0.629 0.0 10.6 10.6 955.9 O K

8640 min Winter 9.514 0.514 0.0 10.6 10.6 760.7 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

10080 min Summer 0.890 0.0 3241.7 5856

15 min Winter 103.029 0.0 578.6 19

30 min Winter 69.212 0.0 762.1 33

60 min Winter 44.331 0.0 1054.8 64

120 min Winter 27.374 0.0 1296.4 122

180 min Winter 20.320 0.0 1434.1 180

240 min Winter 16.332 0.0 1524.5 240

360 min Winter 12.021 0.0 1638.6 356

480 min Winter 9.656 3.0 1670.1 472

600 min Winter 8.139 43.6 1660.6 588

720 min Winter 7.075 68.6 1647.6 702

960 min Winter 5.666 89.1 1620.9 926

1440 min Winter 4.135 66.4 1570.1 1356

2160 min Winter 3.011 0.0 2619.1 1688

2880 min Winter 2.402 0.0 2772.4 2160

4320 min Winter 1.742 0.0 2877.8 3072

5760 min Winter 1.386 0.0 3244.2 3984

7200 min Winter 1.161 0.0 3396.6 4760

8640 min Winter 1.005 0.0 3526.2 5456
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42 West Street Haskins Garden Centre

London House and Birdworld

Carshalton  SM5 2PR Farnham

Date 19/01/2024 15:32 Designed by BC

File GC and carriageway pond ... Checked by TK / RH

Micro Drainage Source Control 2020.1.3

Summary of Results for 100 year Return Period (+10%)

©1982-2020 Innovyze

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

10080 min Winter 9.414 0.414 0.0 10.6 10.6 599.9 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

10080 min Winter 0.890 0.0 3634.5 6152
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42 West Street Haskins Garden Centre

London House and Birdworld

Carshalton  SM5 2PR Farnham

Date 19/01/2024 15:32 Designed by BC

File GC and carriageway pond ... Checked by TK / RH

Micro Drainage Source Control 2020.1.3

Rainfall Details

©1982-2020 Innovyze

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) 19.900 Shortest Storm (mins) 15

Ratio R 0.350 Longest Storm (mins) 10080

Summer Storms Yes Climate Change % +10

Time Area Diagram

Total Area (ha) 2.910

Time

From:

(mins)

To:

Area

(ha)

0 4 2.910
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42 West Street Haskins Garden Centre

London House and Birdworld

Carshalton  SM5 2PR Farnham

Date 19/01/2024 15:32 Designed by BC

File GC and carriageway pond ... Checked by TK / RH

Micro Drainage Source Control 2020.1.3

Model Details

©1982-2020 Innovyze

Storage is Online Cover Level (m) 10.000

Complex Structure

Tank or Pond

Invert Level (m) 9.000

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

0.000 500.0 1.000 1200.0

Cellular Storage

Invert Level (m) 9.000 Safety Factor 2.0

Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95

Infiltration Coefficient Side (m/hr) 0.00000

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

0.000 870.0 870.0 1.001 0.0 997.0

1.000 870.0 997.0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0150-1060-1000-1060

Design Head (m) 1.000

Design Flow (l/s) 10.6

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 150

Invert Level (m) 9.000

Minimum Outlet Pipe Diameter (mm) 225

Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 1.000 10.6 Kick-Flo® 0.682 8.8

Flush-Flo™ 0.309 10.6 Mean Flow over Head Range - 9.1

The hydrological calculations have been based on the 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
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42 West Street Haskins Garden Centre

London House and Birdworld

Carshalton  SM5 2PR Farnham

Date 19/01/2024 15:32 Designed by BC

File GC and carriageway pond ... Checked by TK / RH

Micro Drainage Source Control 2020.1.3

Hydro-Brake® Optimum Outflow Control

©1982-2020 Innovyze

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

0.100 5.4 1.200 11.5 3.000 17.8 7.000 26.7

0.200 10.2 1.400 12.4 3.500 19.2 7.500 27.6

0.300 10.6 1.600 13.2 4.000 20.4 8.000 28.5

0.400 10.5 1.800 14.0 4.500 21.6 8.500 29.4

0.500 10.2 2.000 14.7 5.000 22.7 9.000 30.2

0.600 9.8 2.200 15.4 5.500 23.8 9.500 31.0

0.800 9.5 2.400 16.0 6.000 24.8

1.000 10.6 2.600 16.6 6.500 25.8
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42 West Street Haskins Garden Centre

London House and Birdworld

Carshalton  SM5 2PR Farnham

Date 19/01/2024 15:34 Designed by BC

File GC and carriageway pond ... Checked by TK / RH

Micro Drainage Source Control 2020.1.3

Summary of Results for 100 year Return Period (+45%)

©1982-2020 Innovyze

Half Drain Time : 1310 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 9.368 0.368 0.0 10.6 10.6 527.2 O K

30 min Summer 9.478 0.478 0.0 10.6 10.6 702.8 O K

60 min Summer 9.590 0.590 0.0 10.6 10.6 889.1 O K

120 min Summer 9.698 0.698 0.0 10.6 10.6 1077.2 O K

180 min Summer 9.754 0.754 0.0 10.6 10.6 1178.2 O K

240 min Summer 9.788 0.788 0.0 10.6 10.6 1240.0 O K

360 min Summer 9.831 0.831 0.0 10.6 10.6 1321.4 O K

480 min Summer 9.856 0.856 0.0 10.6 10.6 1367.9 O K

600 min Summer 9.870 0.870 0.0 10.6 10.6 1394.3 O K

720 min Summer 9.877 0.877 0.0 10.6 10.6 1407.7 O K

960 min Summer 9.878 0.878 0.0 10.6 10.6 1409.9 O K

1440 min Summer 9.861 0.861 0.0 10.6 10.6 1378.7 O K

2160 min Summer 9.831 0.831 0.0 10.6 10.6 1319.9 O K

2880 min Summer 9.796 0.796 0.0 10.6 10.6 1256.1 O K

4320 min Summer 9.724 0.724 0.0 10.6 10.6 1123.4 O K

5760 min Summer 9.642 0.642 0.0 10.6 10.6 977.5 O K

7200 min Summer 9.563 0.563 0.0 10.6 10.6 842.1 O K

8640 min Summer 9.493 0.493 0.0 10.6 10.6 726.5 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

15 min Summer 134.982 0.0 491.0 19

30 min Summer 90.475 0.0 655.6 34

60 min Summer 57.831 0.0 892.0 64

120 min Summer 35.658 0.0 1098.8 124

180 min Summer 26.462 0.0 1220.1 184

240 min Summer 21.255 0.0 1303.0 242

360 min Summer 15.624 0.0 1426.3 362

480 min Summer 12.540 0.0 1511.0 482

600 min Summer 10.565 0.0 1568.1 602

720 min Summer 9.180 0.0 1599.6 720

960 min Summer 7.347 0.0 1590.9 960

1440 min Summer 5.357 0.0 1516.0 1210

2160 min Summer 3.898 0.0 2201.0 1580

2880 min Summer 3.107 0.0 2333.8 1992

4320 min Summer 2.253 0.0 2511.6 2812

5760 min Summer 1.791 0.0 2716.4 3632

7200 min Summer 1.499 0.0 2839.6 4392

8640 min Summer 1.297 0.0 2945.4 5104
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42 West Street Haskins Garden Centre

London House and Birdworld

Carshalton  SM5 2PR Farnham

Date 19/01/2024 15:34 Designed by BC

File GC and carriageway pond ... Checked by TK / RH

Micro Drainage Source Control 2020.1.3

Summary of Results for 100 year Return Period (+45%)

©1982-2020 Innovyze

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

10080 min Summer 9.429 0.429 0.0 10.6 10.6 624.2 O K

15 min Winter 9.409 0.409 0.0 10.6 10.6 591.1 O K

30 min Winter 9.530 0.530 0.0 10.6 10.6 788.5 O K

60 min Winter 9.654 0.654 0.0 10.6 10.6 998.5 O K

120 min Winter 9.772 0.772 0.0 10.6 10.6 1211.6 O K

180 min Winter 9.834 0.834 0.0 10.6 10.6 1326.5 O K

240 min Winter 9.871 0.871 0.0 10.6 10.6 1397.6 O K

360 min Winter 9.921 0.921 0.0 10.6 10.6 1493.7 O K

480 min Winter 9.950 0.950 0.0 10.6 10.6 1551.1 O K

600 min Winter 9.968 0.968 0.0 10.6 10.6 1586.2 O K

720 min Winter 9.978 0.978 0.0 10.6 10.6 1607.0 O K

960 min Winter 9.985 0.985 0.0 10.6 10.6 1621.1 O K

1440 min Winter 9.970 0.970 0.0 10.6 10.6 1591.0 O K

2160 min Winter 9.930 0.930 0.0 10.6 10.6 1512.0 O K

2880 min Winter 9.886 0.886 0.0 10.6 10.6 1425.4 O K

4320 min Winter 9.785 0.785 0.0 10.6 10.6 1234.8 O K

5760 min Winter 9.667 0.667 0.0 10.6 10.6 1022.1 O K

7200 min Winter 9.541 0.541 0.0 10.6 10.6 806.5 O K

8640 min Winter 9.435 0.435 0.0 10.6 10.6 633.0 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

10080 min Summer 1.147 0.0 3032.4 5840

15 min Winter 134.982 0.0 550.4 19

30 min Winter 90.475 0.0 728.0 33

60 min Winter 57.831 0.0 999.1 64

120 min Winter 35.658 0.0 1227.9 122

180 min Winter 26.462 0.0 1360.5 180

240 min Winter 21.255 0.0 1449.2 240

360 min Winter 15.624 0.0 1572.6 356

480 min Winter 12.540 0.0 1637.9 472

600 min Winter 10.565 0.0 1650.8 588

720 min Winter 9.180 0.0 1638.9 700

960 min Winter 7.347 0.0 1608.6 924

1440 min Winter 5.357 0.0 1547.2 1344

2160 min Winter 3.898 0.0 2462.9 1684

2880 min Winter 3.107 0.0 2609.0 2136

4320 min Winter 2.253 0.0 2773.5 3068

5760 min Winter 1.791 0.0 3042.8 3968

7200 min Winter 1.499 0.0 3181.5 4680

8640 min Winter 1.297 0.0 3300.7 5360
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42 West Street Haskins Garden Centre

London House and Birdworld

Carshalton  SM5 2PR Farnham

Date 19/01/2024 15:34 Designed by BC

File GC and carriageway pond ... Checked by TK / RH

Micro Drainage Source Control 2020.1.3

Summary of Results for 100 year Return Period (+45%)

©1982-2020 Innovyze

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

10080 min Winter 9.344 0.344 0.0 10.6 10.6 490.6 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

10080 min Winter 1.147 0.0 3400.1 6048
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42 West Street Haskins Garden Centre

London House and Birdworld

Carshalton  SM5 2PR Farnham

Date 19/01/2024 15:34 Designed by BC

File GC and carriageway pond ... Checked by TK / RH

Micro Drainage Source Control 2020.1.3

Rainfall Details

©1982-2020 Innovyze

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) 19.700 Shortest Storm (mins) 15

Ratio R 0.355 Longest Storm (mins) 10080

Summer Storms Yes Climate Change % +45

Time Area Diagram

Total Area (ha) 2.112

Time

From:

(mins)

To:

Area

(ha)

0 4 2.112
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42 West Street Haskins Garden Centre

London House and Birdworld

Carshalton  SM5 2PR Farnham

Date 19/01/2024 15:34 Designed by BC

File GC and carriageway pond ... Checked by TK / RH

Micro Drainage Source Control 2020.1.3

Model Details

©1982-2020 Innovyze

Storage is Online Cover Level (m) 10.000

Complex Structure

Tank or Pond

Invert Level (m) 9.000

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

0.000 500.0 1.000 1200.0

Cellular Storage

Invert Level (m) 9.000 Safety Factor 2.0

Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95

Infiltration Coefficient Side (m/hr) 0.00000

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

0.000 870.0 870.0 1.001 0.0 1064.0

1.000 870.0 1064.0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0150-1060-1000-1060

Design Head (m) 1.000

Design Flow (l/s) 10.6

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 150

Invert Level (m) 9.000

Minimum Outlet Pipe Diameter (mm) 225

Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 1.000 10.6 Kick-Flo® 0.682 8.8

Flush-Flo™ 0.309 10.6 Mean Flow over Head Range - 9.1

The hydrological calculations have been based on the 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
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42 West Street Haskins Garden Centre

London House and Birdworld

Carshalton  SM5 2PR Farnham

Date 19/01/2024 15:34 Designed by BC

File GC and carriageway pond ... Checked by TK / RH

Micro Drainage Source Control 2020.1.3

Hydro-Brake® Optimum Outflow Control

©1982-2020 Innovyze

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

0.100 5.4 1.200 11.5 3.000 17.8 7.000 26.7

0.200 10.2 1.400 12.4 3.500 19.2 7.500 27.6

0.300 10.6 1.600 13.2 4.000 20.4 8.000 28.5

0.400 10.5 1.800 14.0 4.500 21.6 8.500 29.4

0.500 10.2 2.000 14.7 5.000 22.7 9.000 30.2

0.600 9.8 2.200 15.4 5.500 23.8 9.500 31.0

0.800 9.5 2.400 16.0 6.000 24.8

1.000 10.6 2.600 16.6 6.500 25.8
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42 West Street Haskins Garden Centre

London House and Birdworld

Carshalton  SM5 2PR Farnham

Date 19/01/2024 15:40 Designed by BC

File GC Car park, 1 in 100, 4... Checked by TK / RH

Micro Drainage Source Control 2020.1.3

Summary of Results for 100 year Return Period (+45%)

©1982-2020 Innovyze

Half Drain Time : 1177 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 8.275 0.275 0.0 2.0 2.0 90.9 O K

30 min Summer 8.318 0.318 0.0 2.0 2.0 121.2 O K

60 min Summer 8.357 0.357 0.0 2.0 2.0 153.1 O K

120 min Summer 8.392 0.392 0.0 2.0 2.0 184.0 O K

180 min Summer 8.408 0.408 0.0 2.0 2.0 199.8 O K

240 min Summer 8.417 0.417 0.0 2.0 2.0 209.0 O K

360 min Summer 8.428 0.428 0.0 2.0 2.0 220.2 O K

480 min Summer 8.433 0.433 0.0 2.0 2.0 225.4 O K

600 min Summer 8.435 0.435 0.0 2.0 2.0 227.2 O K

720 min Summer 8.435 0.435 0.0 2.0 2.0 226.9 O K

960 min Summer 8.431 0.431 0.0 2.0 2.0 222.6 O K

1440 min Summer 8.421 0.421 0.0 2.0 2.0 212.4 O K

2160 min Summer 8.407 0.407 0.0 2.0 2.0 199.1 O K

2880 min Summer 8.394 0.394 0.0 2.0 2.0 186.6 O K

4320 min Summer 8.368 0.368 0.0 2.0 2.0 162.4 O K

5760 min Summer 8.340 0.340 0.0 2.0 2.0 138.7 O K

7200 min Summer 8.308 0.308 0.0 2.0 2.0 113.9 O K

8640 min Summer 8.276 0.276 0.0 2.0 2.0 91.3 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

15 min Summer 135.811 0.0 92.7 19

30 min Summer 91.234 0.0 124.5 34

60 min Summer 58.437 0.0 159.5 64

120 min Summer 36.084 0.0 197.0 124

180 min Summer 26.785 0.0 219.4 182

240 min Summer 21.529 0.0 235.1 242

360 min Summer 15.846 0.0 259.6 362

480 min Summer 12.728 0.0 278.0 482

600 min Summer 10.729 0.0 292.9 602

720 min Summer 9.326 0.0 305.4 720

960 min Summer 7.469 0.0 318.9 914

1440 min Summer 5.451 0.0 309.6 1140

2160 min Summer 3.970 0.0 390.1 1536

2880 min Summer 3.166 0.0 414.8 1956

4320 min Summer 2.297 0.0 451.5 2768

5760 min Summer 1.827 0.0 478.8 3576

7200 min Summer 1.531 0.0 501.4 4328

8640 min Summer 1.325 0.0 520.9 5096
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42 West Street Haskins Garden Centre

London House and Birdworld

Carshalton  SM5 2PR Farnham

Date 19/01/2024 15:40 Designed by BC

File GC Car park, 1 in 100, 4... Checked by TK / RH

Micro Drainage Source Control 2020.1.3

Summary of Results for 100 year Return Period (+45%)

©1982-2020 Innovyze

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

10080 min Summer 8.246 0.246 0.0 2.0 2.0 72.4 O K

15 min Winter 8.292 0.292 0.0 2.0 2.0 102.0 O K

30 min Winter 8.337 0.337 0.0 2.0 2.0 136.2 O K

60 min Winter 8.379 0.379 0.0 2.0 2.0 172.2 O K

120 min Winter 8.416 0.416 0.0 2.0 2.0 207.8 O K

180 min Winter 8.434 0.434 0.0 2.0 2.0 226.4 O K

240 min Winter 8.445 0.445 0.0 2.0 2.0 237.5 O K

360 min Winter 8.458 0.458 0.0 2.0 2.0 251.9 O K

480 min Winter 8.465 0.465 0.0 2.0 2.0 259.5 O K

600 min Winter 8.469 0.469 0.0 2.0 2.0 263.2 O K

720 min Winter 8.470 0.470 0.0 2.0 2.0 264.6 O K

960 min Winter 8.468 0.468 0.0 2.0 2.0 262.6 O K

1440 min Winter 8.457 0.457 0.0 2.0 2.0 250.1 O K

2160 min Winter 8.440 0.440 0.0 2.0 2.0 232.1 O K

2880 min Winter 8.422 0.422 0.0 2.0 2.0 214.1 O K

4320 min Winter 8.385 0.385 0.0 2.0 2.0 177.5 O K

5760 min Winter 8.343 0.343 0.0 2.0 2.0 141.1 O K

7200 min Winter 8.291 0.291 0.0 2.0 2.0 101.5 O K

8640 min Winter 8.239 0.239 0.0 2.0 2.0 68.7 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

10080 min Summer 1.173 0.0 538.0 5752

15 min Winter 135.811 0.0 103.8 19

30 min Winter 91.234 0.0 139.5 33

60 min Winter 58.437 0.0 178.7 62

120 min Winter 36.084 0.0 220.7 122

180 min Winter 26.785 0.0 245.7 180

240 min Winter 21.529 0.0 263.3 238

360 min Winter 15.846 0.0 290.7 356

480 min Winter 12.728 0.0 311.1 472

600 min Winter 10.729 0.0 322.9 586

720 min Winter 9.326 0.0 322.8 700

960 min Winter 7.469 0.0 320.2 922

1440 min Winter 5.451 0.0 314.2 1314

2160 min Winter 3.970 0.0 436.9 1644

2880 min Winter 3.166 0.0 464.6 2104

4320 min Winter 2.297 0.0 505.6 3024

5760 min Winter 1.827 0.0 536.3 3872

7200 min Winter 1.531 0.0 561.6 4616

8640 min Winter 1.325 0.0 583.4 5280
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42 West Street Haskins Garden Centre

London House and Birdworld

Carshalton  SM5 2PR Farnham

Date 19/01/2024 15:40 Designed by BC

File GC Car park, 1 in 100, 4... Checked by TK / RH

Micro Drainage Source Control 2020.1.3

Summary of Results for 100 year Return Period (+45%)

©1982-2020 Innovyze

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

10080 min Winter 8.188 0.188 0.0 2.0 2.0 42.5 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

10080 min Winter 1.173 0.0 602.6 5856
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42 West Street Haskins Garden Centre

London House and Birdworld

Carshalton  SM5 2PR Farnham

Date 19/01/2024 15:40 Designed by BC

File GC Car park, 1 in 100, 4... Checked by TK / RH

Micro Drainage Source Control 2020.1.3

Rainfall Details

©1982-2020 Innovyze

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) 19.900 Shortest Storm (mins) 15

Ratio R 0.350 Longest Storm (mins) 10080

Summer Storms Yes Climate Change % +45

Time Area Diagram

Total Area (ha) 0.364

Time

From:

(mins)

To:

Area

(ha)

0 4 0.364
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42 West Street Haskins Garden Centre

London House and Birdworld

Carshalton  SM5 2PR Farnham

Date 19/01/2024 15:40 Designed by BC

File GC Car park, 1 in 100, 4... Checked by TK / RH

Micro Drainage Source Control 2020.1.3

Model Details

©1982-2020 Innovyze

Storage is Online Cover Level (m) 10.000

Porous Car Park Structure

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 100.0

Membrane Percolation (mm/hr) 1000 Length (m) 36.4

Max Percolation (l/s) 1011.1 Slope (1:X) 80.0

Safety Factor 2.0 Depression Storage (mm) 0

Porosity 0.30 Evaporation (mm/day) 3

Invert Level (m) 8.000 Membrane Depth (m) 0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0075-2000-0460-2000

Design Head (m) 0.460

Design Flow (l/s) 2.0

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 75

Invert Level (m) 8.000

Minimum Outlet Pipe Diameter (mm) 100

Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 0.460 2.0 Kick-Flo® 0.322 1.7

Flush-Flo™ 0.139 2.0 Mean Flow over Head Range - 1.7

The hydrological calculations have been based on the 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 2.0 1.200 3.1 3.000 4.7 7.000 7.1

0.200 2.0 1.400 3.3 3.500 5.1 7.500 7.4

0.300 1.8 1.600 3.5 4.000 5.4 8.000 7.6

0.400 1.9 1.800 3.7 4.500 5.7 8.500 7.9

0.500 2.1 2.000 3.9 5.000 6.0 9.000 8.1

0.600 2.3 2.200 4.1 5.500 6.3 9.500 8.3

0.800 2.6 2.400 4.3 6.000 6.6

1.000 2.8 2.600 4.4 6.500 6.9
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42 West Street Haskins Garden Centre

London House and Birdworld

Carshalton  SM5 2PR Farnham

Date 19/01/2024 15:23 Designed by BC

File GC Car park, 1 in 100, 4... Checked by TK / RH

Micro Drainage Source Control 2020.1.3

Summary of Results for 100 year Return Period (+45%)

©1982-2020 Innovyze

Half Drain Time : 1245 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 8.266 0.266 0.2 5.0 5.1 249.5 O K

30 min Summer 8.307 0.307 0.2 5.0 5.1 332.8 O K

60 min Summer 8.345 0.345 0.2 5.0 5.1 420.8 O K

120 min Summer 8.380 0.380 0.3 5.0 5.1 507.9 O K

180 min Summer 8.397 0.397 0.3 5.0 5.1 553.2 O K

240 min Summer 8.408 0.408 0.3 5.0 5.1 580.3 O K

360 min Summer 8.421 0.421 0.3 5.0 5.1 614.9 O K

480 min Summer 8.428 0.428 0.3 5.0 5.1 633.0 O K

600 min Summer 8.432 0.432 0.3 5.0 5.1 641.7 O K

720 min Summer 8.433 0.433 0.3 5.0 5.1 644.3 O K

960 min Summer 8.430 0.430 0.3 5.0 5.1 638.5 O K

1440 min Summer 8.421 0.421 0.3 5.0 5.1 614.5 O K

2160 min Summer 8.407 0.407 0.3 5.0 5.1 578.8 O K

2880 min Summer 8.394 0.394 0.3 5.0 5.1 544.6 O K

4320 min Summer 8.367 0.367 0.3 5.0 5.1 475.8 O K

5760 min Summer 8.340 0.340 0.2 5.0 5.1 407.8 O K

7200 min Summer 8.313 0.313 0.2 5.0 5.1 346.5 O K

8640 min Summer 8.288 0.288 0.2 5.0 5.1 291.7 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

15 min Summer 135.811 0.0 253.8 19

30 min Summer 91.234 0.0 340.4 34

60 min Summer 58.437 0.0 437.0 64

120 min Summer 36.084 0.0 539.6 124

180 min Summer 26.785 0.0 600.9 182

240 min Summer 21.529 0.0 643.9 242

360 min Summer 15.846 0.0 710.8 362

480 min Summer 12.728 0.0 760.2 482

600 min Summer 10.729 0.0 796.9 602

720 min Summer 9.326 0.0 819.6 720

960 min Summer 7.469 0.0 822.7 960

1440 min Summer 5.451 0.0 796.6 1186

2160 min Summer 3.970 0.0 1068.6 1560

2880 min Summer 3.166 0.0 1136.2 1964

4320 min Summer 2.297 0.0 1236.6 2808

5760 min Summer 1.827 0.0 1311.5 3576

7200 min Summer 1.531 0.0 1373.3 4328

8640 min Summer 1.325 0.0 1426.8 5096
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42 West Street Haskins Garden Centre

London House and Birdworld

Carshalton  SM5 2PR Farnham

Date 19/01/2024 15:23 Designed by BC

File GC Car park, 1 in 100, 4... Checked by TK / RH

Micro Drainage Source Control 2020.1.3

Summary of Results for 100 year Return Period (+45%)

©1982-2020 Innovyze

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

10080 min Summer 8.262 0.262 0.2 5.0 5.1 242.8 O K

15 min Winter 8.282 0.282 0.2 5.0 5.1 279.9 O K

30 min Winter 8.325 0.325 0.2 5.0 5.1 373.8 O K

60 min Winter 8.366 0.366 0.3 5.0 5.1 473.3 O K

120 min Winter 8.405 0.405 0.3 5.0 5.1 572.9 O K

180 min Winter 8.425 0.425 0.3 5.0 5.1 625.5 O K

240 min Winter 8.438 0.438 0.3 5.0 5.1 657.6 O K

360 min Winter 8.454 0.454 0.3 5.0 5.1 700.2 O K

480 min Winter 8.464 0.464 0.3 5.0 5.1 724.3 O K

600 min Winter 8.469 0.469 0.3 5.0 5.1 737.9 O K

720 min Winter 8.471 0.471 0.3 5.0 5.1 744.7 O K

960 min Winter 8.472 0.472 0.3 5.0 5.1 745.5 O K

1440 min Winter 8.462 0.462 0.3 5.0 5.1 720.8 O K

2160 min Winter 8.444 0.444 0.3 5.0 5.1 673.4 O K

2880 min Winter 8.425 0.425 0.3 5.0 5.1 625.9 O K

4320 min Winter 8.387 0.387 0.3 5.0 5.1 526.9 O K

5760 min Winter 8.345 0.345 0.2 5.0 5.1 420.9 O K

7200 min Winter 8.304 0.304 0.2 5.0 5.1 325.8 O K

8640 min Winter 8.263 0.263 0.2 5.0 5.1 244.0 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

10080 min Summer 1.173 0.0 1473.7 5760

15 min Winter 135.811 0.0 284.2 19

30 min Winter 91.234 0.0 379.1 33

60 min Winter 58.437 0.0 489.4 62

120 min Winter 36.084 0.0 604.4 122

180 min Winter 26.785 0.0 672.9 180

240 min Winter 21.529 0.0 721.0 240

360 min Winter 15.846 0.0 792.9 356

480 min Winter 12.728 0.0 832.4 472

600 min Winter 10.729 0.0 839.0 588

720 min Winter 9.326 0.0 835.3 700

960 min Winter 7.469 0.0 826.5 924

1440 min Winter 5.451 0.0 806.2 1342

2160 min Winter 3.970 0.0 1196.8 1668

2880 min Winter 3.166 0.0 1272.5 2136

4320 min Winter 2.297 0.0 1384.0 3064

5760 min Winter 1.827 0.0 1468.9 3864

7200 min Winter 1.531 0.0 1538.1 4616

8640 min Winter 1.325 0.0 1598.0 5360
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42 West Street Haskins Garden Centre

London House and Birdworld

Carshalton  SM5 2PR Farnham

Date 19/01/2024 15:23 Designed by BC

File GC Car park, 1 in 100, 4... Checked by TK / RH

Micro Drainage Source Control 2020.1.3

Summary of Results for 100 year Return Period (+45%)

©1982-2020 Innovyze

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

10080 min Winter 8.223 0.223 0.2 5.0 5.1 175.0 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

10080 min Winter 1.173 0.0 1650.5 6048
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42 West Street Haskins Garden Centre

London House and Birdworld

Carshalton  SM5 2PR Farnham

Date 19/01/2024 15:23 Designed by BC

File GC Car park, 1 in 100, 4... Checked by TK / RH

Micro Drainage Source Control 2020.1.3

Rainfall Details

©1982-2020 Innovyze

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) 19.900 Shortest Storm (mins) 15

Ratio R 0.350 Longest Storm (mins) 10080

Summer Storms Yes Climate Change % +45

Time Area Diagram

Total Area (ha) 0.997

Time

From:

(mins)

To:

Area

(ha)

0 4 0.997
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42 West Street Haskins Garden Centre

London House and Birdworld

Carshalton  SM5 2PR Farnham

Date 19/01/2024 15:23 Designed by BC

File GC Car park, 1 in 100, 4... Checked by TK / RH

Micro Drainage Source Control 2020.1.3

Model Details

©1982-2020 Innovyze

Storage is Online Cover Level (m) 10.000

Porous Car Park Structure

Infiltration Coefficient Base (m/hr) 0.00022 Width (m) 336.0

Membrane Percolation (mm/hr) 1000 Length (m) 25.6

Max Percolation (l/s) 2389.3 Slope (1:X) 70.0

Safety Factor 2.0 Depression Storage (mm) 0

Porosity 0.30 Evaporation (mm/day) 3

Invert Level (m) 8.000 Membrane Depth (m) 0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0113-5000-0500-5000

Design Head (m) 0.500

Design Flow (l/s) 5.0

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 113

Invert Level (m) 8.000

Minimum Outlet Pipe Diameter (mm) 150

Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 0.500 5.0 Kick-Flo® 0.372 4.4

Flush-Flo™ 0.179 5.0 Mean Flow over Head Range - 4.1

The hydrological calculations have been based on the 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 3.9 1.200 7.5 3.000 11.6 7.000 17.4

0.200 5.0 1.400 8.1 3.500 12.5 7.500 18.1

0.300 4.8 1.600 8.6 4.000 13.3 8.000 18.7

0.400 4.5 1.800 9.1 4.500 14.1 8.500 19.2

0.500 5.0 2.000 9.6 5.000 14.8 9.000 19.8

0.600 5.4 2.200 10.0 5.500 15.4 9.500 20.3

0.800 6.2 2.400 10.4 6.000 16.1

1.000 6.9 2.600 10.8 6.500 16.8
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42 West Street Haskins Garden Centre

London House and Birdworld

Carshalton  SM5 2PR Farnham

Date 19/01/2024 15:08 Designed by BC

File Highway 1 in 100, 45cc, ... Checked by TK/RH

Micro Drainage Source Control 2020.1.3

Summary of Results for 100 year Return Period (+45%)

©1982-2020 Innovyze

Half Drain Time : 1334 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 8.317 0.317 0.0 2.3 2.3 117.5 O K

30 min Summer 8.424 0.424 0.0 2.3 2.3 156.9 O K

60 min Summer 8.537 0.537 0.0 2.3 2.3 198.8 O K

120 min Summer 8.651 0.651 0.0 2.3 2.3 241.3 O K

180 min Summer 8.712 0.712 0.0 2.3 2.3 263.9 O K

240 min Summer 8.750 0.750 0.0 2.3 2.3 277.8 O K

360 min Summer 8.800 0.800 0.0 2.3 2.3 296.3 O K

480 min Summer 8.828 0.828 0.0 2.3 2.3 306.9 O K

600 min Summer 8.845 0.845 0.0 2.3 2.3 312.9 O K

720 min Summer 8.853 0.853 0.0 2.3 2.3 316.0 O K

960 min Summer 8.855 0.855 0.0 2.3 2.3 316.7 O K

1440 min Summer 8.835 0.835 0.0 2.3 2.3 309.3 O K

2160 min Summer 8.798 0.798 0.0 2.3 2.3 295.7 O K

2880 min Summer 8.760 0.760 0.0 2.3 2.3 281.5 O K

4320 min Summer 8.682 0.682 0.0 2.3 2.3 252.7 O K

5760 min Summer 8.595 0.595 0.0 2.3 2.3 220.5 O K

7200 min Summer 8.512 0.512 0.0 2.3 2.3 189.8 O K

8640 min Summer 8.442 0.442 0.0 2.3 2.3 163.9 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

15 min Summer 135.811 0.0 113.2 19

30 min Summer 91.234 0.0 150.9 34

60 min Summer 58.437 0.0 202.1 64

120 min Summer 36.084 0.0 249.3 124

180 min Summer 26.785 0.0 276.9 184

240 min Summer 21.529 0.0 296.0 242

360 min Summer 15.846 0.0 324.4 362

480 min Summer 12.728 0.0 343.0 482

600 min Summer 10.729 0.0 353.2 602

720 min Summer 9.326 0.0 355.4 722

960 min Summer 7.469 0.0 351.0 960

1440 min Summer 5.451 0.0 335.6 1226

2160 min Summer 3.970 0.0 498.8 1604

2880 min Summer 3.166 0.0 529.6 2016

4320 min Summer 2.297 0.0 570.7 2852

5760 min Summer 1.827 0.0 614.8 3640

7200 min Summer 1.531 0.0 643.6 4392

8640 min Summer 1.325 0.0 668.3 5104
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42 West Street Haskins Garden Centre

London House and Birdworld

Carshalton  SM5 2PR Farnham

Date 19/01/2024 15:08 Designed by BC

File Highway 1 in 100, 45cc, ... Checked by TK/RH

Micro Drainage Source Control 2020.1.3

Summary of Results for 100 year Return Period (+45%)

©1982-2020 Innovyze

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

10080 min Summer 8.382 0.382 0.0 2.3 2.3 141.5 O K

15 min Winter 8.356 0.356 0.0 2.3 2.3 131.7 O K

30 min Winter 8.475 0.475 0.0 2.3 2.3 176.1 O K

60 min Winter 8.603 0.603 0.0 2.3 2.3 223.5 O K

120 min Winter 8.733 0.733 0.0 2.3 2.3 271.5 O K

180 min Winter 8.802 0.802 0.0 2.3 2.3 297.2 O K

240 min Winter 8.846 0.846 0.0 2.3 2.3 313.3 O K

360 min Winter 8.905 0.905 0.0 2.3 2.3 335.2 O K

480 min Winter 8.940 0.940 0.0 2.3 2.3 348.3 O K

600 min Winter 8.962 0.962 0.0 2.3 2.3 356.3 O K

720 min Winter 8.975 0.975 0.0 2.3 2.3 361.1 O K

960 min Winter 8.984 0.984 0.0 2.3 2.3 364.5 O K

1440 min Winter 8.966 0.966 0.0 2.3 2.3 358.1 O K

2160 min Winter 8.918 0.918 0.0 2.3 2.3 340.2 O K

2880 min Winter 8.867 0.867 0.0 2.3 2.3 321.2 O K

4320 min Winter 8.756 0.756 0.0 2.3 2.3 280.0 O K

5760 min Winter 8.635 0.635 0.0 2.3 2.3 235.4 O K

7200 min Winter 8.499 0.499 0.0 2.3 2.3 184.8 O K

8640 min Winter 8.394 0.394 0.0 2.3 2.3 146.2 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

10080 min Summer 1.173 0.0 689.1 5848

15 min Winter 135.811 0.0 126.7 19

30 min Winter 91.234 0.0 167.2 33

60 min Winter 58.437 0.0 226.3 64

120 min Winter 36.084 0.0 278.6 122

180 min Winter 26.785 0.0 308.8 180

240 min Winter 21.529 0.0 329.0 240

360 min Winter 15.846 0.0 355.2 356

480 min Winter 12.728 0.0 363.3 472

600 min Winter 10.729 0.0 363.0 588

720 min Winter 9.326 0.0 360.7 702

960 min Winter 7.469 0.0 354.7 924

1440 min Winter 5.451 0.0 342.1 1354

2160 min Winter 3.970 0.0 558.2 1688

2880 min Winter 3.166 0.0 592.1 2160

4320 min Winter 2.297 0.0 623.6 3072

5760 min Winter 1.827 0.0 688.6 3984

7200 min Winter 1.531 0.0 721.0 4688

8640 min Winter 1.325 0.0 748.7 5368
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42 West Street Haskins Garden Centre

London House and Birdworld

Carshalton  SM5 2PR Farnham

Date 19/01/2024 15:08 Designed by BC

File Highway 1 in 100, 45cc, ... Checked by TK/RH

Micro Drainage Source Control 2020.1.3

Summary of Results for 100 year Return Period (+45%)

©1982-2020 Innovyze

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

10080 min Winter 8.311 0.311 0.0 2.3 2.3 115.2 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

10080 min Winter 1.173 0.0 772.3 6056
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42 West Street Haskins Garden Centre

London House and Birdworld

Carshalton  SM5 2PR Farnham

Date 19/01/2024 15:08 Designed by BC

File Highway 1 in 100, 45cc, ... Checked by TK/RH

Micro Drainage Source Control 2020.1.3

Rainfall Details

©1982-2020 Innovyze

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) 19.900 Shortest Storm (mins) 15

Ratio R 0.350 Longest Storm (mins) 10080

Summer Storms Yes Climate Change % +45

Time Area Diagram

Total Area (ha) 0.468

Time

From:

(mins)

To:

Area

(ha)

0 4 0.468
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42 West Street Haskins Garden Centre

London House and Birdworld

Carshalton  SM5 2PR Farnham

Date 19/01/2024 15:08 Designed by BC

File Highway 1 in 100, 45cc, ... Checked by TK/RH

Micro Drainage Source Control 2020.1.3

Model Details

©1982-2020 Innovyze

Storage is Online Cover Level (m) 10.000

Cellular Storage Structure

Invert Level (m) 8.000 Safety Factor 2.0

Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95

Infiltration Coefficient Side (m/hr) 0.00000

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

0.000 390.0 390.0 1.001 0.0 469.0

1.000 390.0 469.0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0073-2340-1000-2340

Design Head (m) 1.000

Design Flow (l/s) 2.3

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 73

Invert Level (m) 8.000

Minimum Outlet Pipe Diameter (mm) 100

Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 1.000 2.3 Kick-Flo® 0.622 1.9

Flush-Flo™ 0.303 2.3 Mean Flow over Head Range - 2.1

The hydrological calculations have been based on the 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 1.9 1.200 2.5 3.000 3.9 7.000 5.8

0.200 2.3 1.400 2.7 3.500 4.2 7.500 6.0

0.300 2.3 1.600 2.9 4.000 4.4 8.000 6.1

0.400 2.3 1.800 3.1 4.500 4.7 8.500 6.3

0.500 2.2 2.000 3.2 5.000 4.9 9.000 6.5

0.600 2.0 2.200 3.4 5.500 5.2 9.500 6.7

0.800 2.1 2.400 3.5 6.000 5.4

1.000 2.3 2.600 3.6 6.500 5.6
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42 West Street Haskins Garden Centre

London House and Birdworld

Carshalton  SM5 2PR Farnham

Date 19/01/2024 14:39 Designed by BC

File BoH, 1 in 100, 45cc, 0.... Checked by TK/RH

Micro Drainage Source Control 2020.1.3

Summary of Results for 100 year Return Period (+45%)

©1982-2020 Innovyze

Half Drain Time : 256 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 8.445 0.445 0.0 1.9 1.9 26.6 O K

30 min Summer 8.586 0.586 0.0 1.9 1.9 35.1 O K

60 min Summer 8.721 0.721 0.0 1.9 1.9 43.1 O K

120 min Summer 8.819 0.819 0.0 1.9 1.9 49.0 O K

180 min Summer 8.840 0.840 0.0 1.9 1.9 50.3 O K

240 min Summer 8.832 0.832 0.0 1.9 1.9 49.8 O K

360 min Summer 8.813 0.813 0.0 1.9 1.9 48.6 O K

480 min Summer 8.787 0.787 0.0 1.9 1.9 47.1 O K

600 min Summer 8.759 0.759 0.0 1.9 1.9 45.4 O K

720 min Summer 8.730 0.730 0.0 1.9 1.9 43.7 O K

960 min Summer 8.671 0.671 0.0 1.9 1.9 40.2 O K

1440 min Summer 8.535 0.535 0.0 1.9 1.9 32.0 O K

2160 min Summer 8.369 0.369 0.0 1.9 1.9 22.1 O K

2880 min Summer 8.257 0.257 0.0 1.9 1.9 15.4 O K

4320 min Summer 8.140 0.140 0.0 1.8 1.8 8.4 O K

5760 min Summer 8.093 0.093 0.0 1.6 1.6 5.5 O K

7200 min Summer 8.077 0.077 0.0 1.4 1.4 4.6 O K

8640 min Summer 8.066 0.066 0.0 1.2 1.2 4.0 O K

10080 min Summer 8.059 0.059 0.0 1.1 1.1 3.6 O K

15 min Winter 8.501 0.501 0.0 1.9 1.9 30.0 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

15 min Summer 135.062 0.0 28.0 18

30 min Summer 90.740 0.0 37.7 33

60 min Summer 58.134 0.0 48.3 62

120 min Summer 35.913 0.0 59.7 122

180 min Summer 26.669 0.0 66.6 180

240 min Summer 21.426 0.0 71.3 218

360 min Summer 15.778 0.0 78.8 280

480 min Summer 12.674 0.0 84.4 346

600 min Summer 10.684 0.0 88.9 414

720 min Summer 9.287 0.0 92.7 484

960 min Summer 7.438 0.0 99.0 626

1440 min Summer 5.429 0.0 108.4 882

2160 min Summer 3.954 0.0 118.5 1236

2880 min Summer 3.153 0.0 126.0 1584

4320 min Summer 2.288 0.0 137.1 2252

5760 min Summer 1.820 0.0 145.4 2944

7200 min Summer 1.525 0.0 152.3 3672

8640 min Summer 1.320 0.0 158.2 4400

10080 min Summer 1.169 0.0 163.4 5136

15 min Winter 135.062 0.0 31.4 18
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42 West Street Haskins Garden Centre

London House and Birdworld

Carshalton  SM5 2PR Farnham

Date 19/01/2024 14:39 Designed by BC

File BoH, 1 in 100, 45cc, 0.... Checked by TK/RH

Micro Drainage Source Control 2020.1.3

Summary of Results for 100 year Return Period (+45%)

©1982-2020 Innovyze

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 8.662 0.662 0.0 1.9 1.9 39.6 O K

60 min Winter 8.815 0.815 0.0 1.9 1.9 48.8 O K

120 min Winter 8.934 0.934 0.0 1.9 1.9 55.9 O K

180 min Winter 8.967 0.967 0.0 2.0 2.0 57.9 O K

240 min Winter 8.965 0.965 0.0 2.0 2.0 57.7 O K

360 min Winter 8.936 0.936 0.0 1.9 1.9 56.0 O K

480 min Winter 8.903 0.903 0.0 1.9 1.9 54.1 O K

600 min Winter 8.864 0.864 0.0 1.9 1.9 51.7 O K

720 min Winter 8.821 0.821 0.0 1.9 1.9 49.1 O K

960 min Winter 8.733 0.733 0.0 1.9 1.9 43.9 O K

1440 min Winter 8.523 0.523 0.0 1.9 1.9 31.3 O K

2160 min Winter 8.287 0.287 0.0 1.9 1.9 17.2 O K

2880 min Winter 8.165 0.165 0.0 1.8 1.8 9.8 O K

4320 min Winter 8.084 0.084 0.0 1.5 1.5 5.0 O K

5760 min Winter 8.066 0.066 0.0 1.2 1.2 4.0 O K

7200 min Winter 8.057 0.057 0.0 1.0 1.0 3.4 O K

8640 min Winter 8.051 0.051 0.0 0.9 0.9 3.1 O K

10080 min Winter 8.047 0.047 0.0 0.8 0.8 2.8 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

30 min Winter 90.740 0.0 42.2 33

60 min Winter 58.134 0.0 54.2 62

120 min Winter 35.913 0.0 66.9 118

180 min Winter 26.669 0.0 74.5 176

240 min Winter 21.426 0.0 79.9 230

360 min Winter 15.778 0.0 88.2 292

480 min Winter 12.674 0.0 94.5 368

600 min Winter 10.684 0.0 99.6 446

720 min Winter 9.287 0.0 103.8 522

960 min Winter 7.438 0.0 110.9 674

1440 min Winter 5.429 0.0 121.4 952

2160 min Winter 3.954 0.0 132.7 1280

2880 min Winter 3.153 0.0 141.1 1588

4320 min Winter 2.288 0.0 153.5 2208

5760 min Winter 1.820 0.0 162.9 2936

7200 min Winter 1.525 0.0 170.6 3640

8640 min Winter 1.320 0.0 177.2 4384

10080 min Winter 1.169 0.0 183.0 5088
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42 West Street Haskins Garden Centre

London House and Birdworld

Carshalton  SM5 2PR Farnham

Date 19/01/2024 14:39 Designed by BC

File BoH, 1 in 100, 45cc, 0.... Checked by TK/RH

Micro Drainage Source Control 2020.1.3

Rainfall Details

©1982-2020 Innovyze

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) 19.800 Shortest Storm (mins) 15

Ratio R 0.350 Longest Storm (mins) 10080

Summer Storms Yes Climate Change % +45

Time Area Diagram

Total Area (ha) 0.111

Time

From:

(mins)

To:

Area

(ha)

0 4 0.111
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42 West Street Haskins Garden Centre

London House and Birdworld

Carshalton  SM5 2PR Farnham

Date 19/01/2024 14:39 Designed by BC

File BoH, 1 in 100, 45cc, 0.... Checked by TK/RH

Micro Drainage Source Control 2020.1.3

Model Details

©1982-2020 Innovyze

Storage is Online Cover Level (m) 10.000

Cellular Storage Structure

Invert Level (m) 8.000 Safety Factor 2.0

Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95

Infiltration Coefficient Side (m/hr) 0.00000

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

0.000 63.0 63.0 1.100 0.0 95.0

1.000 63.0 95.0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0067-2000-1000-2000

Design Head (m) 1.000

Design Flow (l/s) 2.0

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 67

Invert Level (m) 8.000

Minimum Outlet Pipe Diameter (mm) 100

Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 1.000 2.0

Flush-Flo™ 0.296 1.9

Kick-Flo® 0.599 1.6

Mean Flow over Head Range - 1.7

The hydrological calculations have been based on the 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 1.6 1.200 2.2 3.000 3.3 7.000 4.9

0.200 1.9 1.400 2.3 3.500 3.5 7.500 5.1

0.300 1.9 1.600 2.5 4.000 3.8 8.000 5.2

0.400 1.9 1.800 2.6 4.500 4.0 8.500 5.4

0.500 1.8 2.000 2.7 5.000 4.2 9.000 5.5

0.600 1.6 2.200 2.9 5.500 4.4 9.500 5.7

0.800 1.8 2.400 3.0 6.000 4.6

1.000 2.0 2.600 3.1 6.500 4.7
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42 West Street Haskins Garden Centre

London House and Birdworld

Carshalton  SM5 2PR Farnham

Date 19/01/2024 15:13 Designed by BC

File Birdworld Car park, 1 in... Checked by TK/RH

Micro Drainage Source Control 2020.1.3

Summary of Results for 100 year Return Period (+45%)

©1982-2020 Innovyze

Half Drain Time : 865 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 8.220 0.220 0.0 4.4 4.4 160.5 O K

30 min Summer 8.253 0.253 0.0 4.4 4.4 213.3 O K

60 min Summer 8.284 0.284 0.0 4.4 4.4 268.3 O K

120 min Summer 8.311 0.311 0.0 4.4 4.4 321.0 O K

180 min Summer 8.325 0.325 0.0 4.4 4.4 347.4 O K

240 min Summer 8.332 0.332 0.0 4.4 4.4 362.0 O K

360 min Summer 8.341 0.341 0.0 4.4 4.4 379.4 O K

480 min Summer 8.345 0.345 0.0 4.4 4.4 386.1 O K

600 min Summer 8.345 0.345 0.0 4.4 4.4 386.9 O K

720 min Summer 8.344 0.344 0.0 4.4 4.4 384.2 O K

960 min Summer 8.339 0.339 0.0 4.4 4.4 374.4 O K

1440 min Summer 8.328 0.328 0.0 4.4 4.4 353.2 O K

2160 min Summer 8.312 0.312 0.0 4.4 4.4 322.6 O K

2880 min Summer 8.297 0.297 0.0 4.4 4.4 293.2 O K

4320 min Summer 8.267 0.267 0.0 4.4 4.4 238.0 O K

5760 min Summer 8.238 0.238 0.0 4.4 4.4 188.8 O K

7200 min Summer 8.210 0.210 0.0 4.4 4.4 147.0 O K

8640 min Summer 8.184 0.184 0.0 4.4 4.4 113.2 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

15 min Summer 135.466 0.0 164.1 19

30 min Summer 90.879 0.0 220.1 34

60 min Summer 58.134 0.0 281.7 64

120 min Summer 35.863 0.0 347.5 122

180 min Summer 26.614 0.0 386.8 182

240 min Summer 21.375 0.0 414.2 242

360 min Summer 15.726 0.0 457.2 362

480 min Summer 12.626 0.0 489.4 482

600 min Summer 10.639 0.0 515.5 600

720 min Summer 9.246 0.0 537.5 720

960 min Summer 7.401 0.0 573.6 836

1440 min Summer 5.399 0.0 624.7 1070

2160 min Summer 3.930 0.0 685.4 1468

2880 min Summer 3.133 0.0 728.6 1872

4320 min Summer 2.272 0.0 792.6 2640

5760 min Summer 1.807 0.0 840.3 3408

7200 min Summer 1.512 0.0 879.3 4112

8640 min Summer 1.309 0.0 913.3 4832
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42 West Street Haskins Garden Centre

London House and Birdworld

Carshalton  SM5 2PR Farnham

Date 19/01/2024 15:13 Designed by BC

File Birdworld Car park, 1 in... Checked by TK/RH

Micro Drainage Source Control 2020.1.3

Summary of Results for 100 year Return Period (+45%)

©1982-2020 Innovyze

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

10080 min Summer 8.162 0.162 0.0 4.4 4.4 87.2 O K

15 min Winter 8.233 0.233 0.0 4.4 4.4 180.1 O K

30 min Winter 8.268 0.268 0.0 4.4 4.4 239.8 O K

60 min Winter 8.301 0.301 0.0 4.4 4.4 302.1 O K

120 min Winter 8.333 0.333 0.0 4.4 4.4 363.2 O K

180 min Winter 8.349 0.349 0.0 4.4 4.4 394.5 O K

240 min Winter 8.358 0.358 0.0 4.4 4.4 412.3 O K

360 min Winter 8.370 0.370 0.0 4.4 4.4 434.4 O K

480 min Winter 8.375 0.375 0.0 4.4 4.4 444.6 O K

600 min Winter 8.377 0.377 0.0 4.4 4.4 448.4 O K

720 min Winter 8.377 0.377 0.0 4.4 4.4 448.0 O K

960 min Winter 8.372 0.372 0.0 4.4 4.4 439.8 O K

1440 min Winter 8.359 0.359 0.0 4.4 4.4 413.1 O K

2160 min Winter 8.337 0.337 0.0 4.4 4.4 371.8 O K

2880 min Winter 8.314 0.314 0.0 4.4 4.4 325.9 O K

4320 min Winter 8.268 0.268 0.0 4.4 4.4 239.4 O K

5760 min Winter 8.222 0.222 0.0 4.4 4.4 164.5 O K

7200 min Winter 8.178 0.178 0.0 4.4 4.4 105.7 O K

8640 min Winter 8.141 0.141 0.0 4.4 4.4 65.8 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

10080 min Summer 1.159 0.0 943.0 5448

15 min Winter 135.466 0.0 183.8 19

30 min Winter 90.879 0.0 246.5 33

60 min Winter 58.134 0.0 315.5 62

120 min Winter 35.863 0.0 389.2 122

180 min Winter 26.614 0.0 433.3 180

240 min Winter 21.375 0.0 464.0 238

360 min Winter 15.726 0.0 512.0 354

480 min Winter 12.626 0.0 548.1 470

600 min Winter 10.639 0.0 577.3 584

720 min Winter 9.246 0.0 601.8 694

960 min Winter 7.401 0.0 640.5 912

1440 min Winter 5.399 0.0 668.0 1152

2160 min Winter 3.930 0.0 767.7 1604

2880 min Winter 3.133 0.0 816.0 2044

4320 min Winter 2.272 0.0 887.7 2856

5760 min Winter 1.807 0.0 941.2 3584

7200 min Winter 1.512 0.0 984.8 4248

8640 min Winter 1.309 0.0 1022.8 4840
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42 West Street Haskins Garden Centre

London House and Birdworld

Carshalton  SM5 2PR Farnham

Date 19/01/2024 15:13 Designed by BC

File Birdworld Car park, 1 in... Checked by TK/RH

Micro Drainage Source Control 2020.1.3

Summary of Results for 100 year Return Period (+45%)

©1982-2020 Innovyze

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

10080 min Winter 8.117 0.117 0.0 4.2 4.2 45.5 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

10080 min Winter 1.159 0.0 1056.1 5344
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42 West Street Haskins Garden Centre

London House and Birdworld

Carshalton  SM5 2PR Farnham

Date 19/01/2024 15:13 Designed by BC

File Birdworld Car park, 1 in... Checked by TK/RH

Micro Drainage Source Control 2020.1.3

Rainfall Details

©1982-2020 Innovyze

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) 19.800 Shortest Storm (mins) 15

Ratio R 0.353 Longest Storm (mins) 10080

Summer Storms Yes Climate Change % +45

Time Area Diagram

Total Area (ha) 0.646

Time

From:

(mins)

To:

Area

(ha)

0 4 0.646
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42 West Street Haskins Garden Centre

London House and Birdworld

Carshalton  SM5 2PR Farnham

Date 19/01/2024 15:13 Designed by BC

File Birdworld Car park, 1 in... Checked by TK/RH

Micro Drainage Source Control 2020.1.3

Model Details

©1982-2020 Innovyze

Storage is Online Cover Level (m) 10.000

Porous Car Park Structure

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 222.0

Membrane Percolation (mm/hr) 1000 Length (m) 29.1

Max Percolation (l/s) 1794.5 Slope (1:X) 100.0

Safety Factor 2.0 Depression Storage (mm) 0

Porosity 0.30 Evaporation (mm/day) 3

Invert Level (m) 8.000 Membrane Depth (m) 0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0107-4400-0450-4400

Design Head (m) 0.450

Design Flow (l/s) 4.4

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 107

Invert Level (m) 8.000

Minimum Outlet Pipe Diameter (mm) 150

Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 0.450 4.4 Kick-Flo® 0.337 3.9

Flush-Flo™ 0.166 4.4 Mean Flow over Head Range - 3.6

The hydrological calculations have been based on the 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 3.6 1.200 6.9 3.000 10.7 7.000 16.1

0.200 4.4 1.400 7.5 3.500 11.5 7.500 16.7

0.300 4.1 1.600 7.9 4.000 12.3 8.000 17.3

0.400 4.2 1.800 8.4 4.500 13.0 8.500 17.8

0.500 4.6 2.000 8.8 5.000 13.6 9.000 18.3

0.600 5.0 2.200 9.2 5.500 14.3 9.500 18.8

0.800 5.7 2.400 9.6 6.000 14.9

1.000 6.4 2.600 10.0 6.500 15.5



Scott-White & Hookins Page 1

42 West Street Haskins Garden Centre

London House and Birdworld

Carshalton  SM5 2PR Farnham

Date 19/01/2024 15:37 Designed by BC

File Birdworld CP, 1 in 100, ... Checked by TK / RH

Micro Drainage Source Control 2020.1.3

Summary of Results for 100 year Return Period (+45%)

©1982-2020 Innovyze

Half Drain Time : 1289 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 8.214 0.214 0.0 4.1 4.1 206.8 O K

30 min Summer 8.248 0.248 0.0 4.1 4.1 275.7 O K

60 min Summer 8.283 0.283 0.0 4.1 4.1 348.3 O K

120 min Summer 8.317 0.317 0.0 4.1 4.1 420.5 O K

180 min Summer 8.335 0.335 0.0 4.1 4.1 458.3 O K

240 min Summer 8.346 0.346 0.0 4.1 4.1 481.0 O K

360 min Summer 8.360 0.360 0.0 4.1 4.1 510.5 O K

480 min Summer 8.368 0.368 0.0 4.1 4.1 526.4 O K

600 min Summer 8.371 0.371 0.0 4.1 4.1 534.6 O K

720 min Summer 8.373 0.373 0.0 4.1 4.1 537.8 O K

960 min Summer 8.372 0.372 0.0 4.1 4.1 534.9 O K

1440 min Summer 8.363 0.363 0.0 4.1 4.1 517.3 O K

2160 min Summer 8.350 0.350 0.0 4.1 4.1 489.6 O K

2880 min Summer 8.337 0.337 0.0 4.1 4.1 462.6 O K

4320 min Summer 8.312 0.312 0.0 4.1 4.1 409.2 O K

5760 min Summer 8.285 0.285 0.0 4.1 4.1 353.7 O K

7200 min Summer 8.261 0.261 0.0 4.1 4.1 303.4 O K

8640 min Summer 8.240 0.240 0.0 4.1 4.1 258.5 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

15 min Summer 136.217 0.0 209.9 19

30 min Summer 91.374 0.0 279.5 34

60 min Summer 58.437 0.0 360.7 64

120 min Summer 36.033 0.0 444.8 124

180 min Summer 26.730 0.0 494.9 182

240 min Summer 21.473 0.0 530.0 242

360 min Summer 15.794 0.0 583.5 362

480 min Summer 12.680 0.0 620.5 482

600 min Summer 10.684 0.0 643.7 602

720 min Summer 9.284 0.0 653.4 720

960 min Summer 7.432 0.0 648.1 960

1440 min Summer 5.421 0.0 625.9 1198

2160 min Summer 3.945 0.0 876.7 1580

2880 min Summer 3.145 0.0 931.8 1988

4320 min Summer 2.281 0.0 1013.0 2812

5760 min Summer 1.813 0.0 1074.6 3624

7200 min Summer 1.518 0.0 1124.5 4392

8640 min Summer 1.314 0.0 1168.0 5104
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42 West Street Haskins Garden Centre

London House and Birdworld

Carshalton  SM5 2PR Farnham

Date 19/01/2024 15:37 Designed by BC

File Birdworld CP, 1 in 100, ... Checked by TK / RH

Micro Drainage Source Control 2020.1.3

Summary of Results for 100 year Return Period (+45%)

©1982-2020 Innovyze

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

10080 min Summer 8.220 0.220 0.0 4.1 4.1 218.3 O K

15 min Winter 8.227 0.227 0.0 4.1 4.1 232.0 O K

30 min Winter 8.264 0.264 0.0 4.1 4.1 309.5 O K

60 min Winter 8.303 0.303 0.0 4.1 4.1 391.6 O K

120 min Winter 8.342 0.342 0.0 4.1 4.1 473.9 O K

180 min Winter 8.363 0.363 0.0 4.1 4.1 517.5 O K

240 min Winter 8.376 0.376 0.0 4.1 4.1 544.3 O K

360 min Winter 8.393 0.393 0.0 4.1 4.1 580.1 O K

480 min Winter 8.403 0.403 0.0 4.1 4.1 600.8 O K

600 min Winter 8.409 0.409 0.0 4.1 4.1 612.7 O K

720 min Winter 8.412 0.412 0.0 4.2 4.2 619.2 O K

960 min Winter 8.413 0.413 0.0 4.2 4.2 621.5 O K

1440 min Winter 8.405 0.405 0.0 4.1 4.1 604.3 O K

2160 min Winter 8.387 0.387 0.0 4.1 4.1 567.9 O K

2880 min Winter 8.370 0.370 0.0 4.1 4.1 530.9 O K

4320 min Winter 8.333 0.333 0.0 4.1 4.1 453.7 O K

5760 min Winter 8.293 0.293 0.0 4.1 4.1 370.8 O K

7200 min Winter 8.256 0.256 0.0 4.1 4.1 291.6 O K

8640 min Winter 8.223 0.223 0.0 4.1 4.1 223.3 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

10080 min Summer 1.163 0.0 1206.0 5848

15 min Winter 136.217 0.0 234.9 19

30 min Winter 91.374 0.0 308.7 33

60 min Winter 58.437 0.0 404.0 64

120 min Winter 36.033 0.0 498.1 122

180 min Winter 26.730 0.0 553.9 180

240 min Winter 21.473 0.0 592.1 240

360 min Winter 15.794 0.0 644.0 356

480 min Winter 12.680 0.0 664.3 472

600 min Winter 10.684 0.0 664.2 588

720 min Winter 9.284 0.0 660.8 700

960 min Winter 7.432 0.0 653.3 924

1440 min Winter 5.421 0.0 636.8 1342

2160 min Winter 3.945 0.0 981.9 1684

2880 min Winter 3.145 0.0 1043.6 2136

4320 min Winter 2.281 0.0 1126.8 3068

5760 min Winter 1.813 0.0 1203.5 3920

7200 min Winter 1.518 0.0 1259.5 4680

8640 min Winter 1.314 0.0 1308.1 5368
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42 West Street Haskins Garden Centre

London House and Birdworld

Carshalton  SM5 2PR Farnham

Date 19/01/2024 15:37 Designed by BC

File Birdworld CP, 1 in 100, ... Checked by TK / RH

Micro Drainage Source Control 2020.1.3

Summary of Results for 100 year Return Period (+45%)

©1982-2020 Innovyze

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

10080 min Winter 8.192 0.192 0.0 4.1 4.1 165.5 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

10080 min Winter 1.163 0.0 1350.7 6056
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42 West Street Haskins Garden Centre

London House and Birdworld

Carshalton  SM5 2PR Farnham

Date 19/01/2024 15:37 Designed by BC

File Birdworld CP, 1 in 100, ... Checked by TK / RH

Micro Drainage Source Control 2020.1.3

Rainfall Details

©1982-2020 Innovyze

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) 19.900 Shortest Storm (mins) 15

Ratio R 0.353 Longest Storm (mins) 10080

Summer Storms Yes Climate Change % +45

Time Area Diagram

Total Area (ha) 0.823

Time

From:

(mins)

To:

Area

(ha)

0 4 0.823
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42 West Street Haskins Garden Centre

London House and Birdworld

Carshalton  SM5 2PR Farnham

Date 19/01/2024 15:37 Designed by BC

File Birdworld CP, 1 in 100, ... Checked by TK / RH

Micro Drainage Source Control 2020.1.3

Model Details

©1982-2020 Innovyze

Storage is Online Cover Level (m) 10.000

Porous Car Park Structure

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 300.0

Membrane Percolation (mm/hr) 1000 Length (m) 23.3

Max Percolation (l/s) 1941.7 Slope (1:X) 100.0

Safety Factor 2.0 Depression Storage (mm) 0

Porosity 0.30 Evaporation (mm/day) 3

Invert Level (m) 8.000 Membrane Depth (m) 0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0104-4100-0400-4100

Design Head (m) 0.400

Design Flow (l/s) 4.1

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 104

Invert Level (m) 8.000

Minimum Outlet Pipe Diameter (mm) 150

Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 0.400 4.1 Kick-Flo® 0.306 3.6

Flush-Flo™ 0.157 4.1 Mean Flow over Head Range - 3.3

The hydrological calculations have been based on the 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 3.5 1.200 6.8 3.000 10.5 7.000 15.9

0.200 4.1 1.400 7.3 3.500 11.3 7.500 16.5

0.300 3.7 1.600 7.8 4.000 12.1 8.000 17.0

0.400 4.1 1.800 8.3 4.500 12.7 8.500 17.6

0.500 4.5 2.000 8.7 5.000 13.4 9.000 18.1

0.600 4.9 2.200 9.1 5.500 14.1 9.500 18.6

0.800 5.7 2.400 9.5 6.000 14.7

1.000 6.3 2.600 9.8 6.500 15.3
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Appendix L 
Proposed Drainage Drawings  
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Reference should be made to individual statutory
services drawings for additional services information
including pipe sizes and manhole levels etc.

BT Cables (s)

Water Services

Gas Services - Low Pressure

Electricity Cable(s)  - 11kV HV High Voltage

KEY: (Statutory Services)
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X

MH CL 108.75
IL X 108.01
RBC/CB SW
All pipes 100mm dia

MH CL 108.29
IL X 107.64
CPC/PB foul
All pipes 100mm dia

MH CL 107.24
IL X 106.50
CPC/PB foul
All pipes 100mm dia

MH CL 109.42
IL X 108.62
CPC/PB foul
All pipes 100mm dia

MH CL 109.40
IL X 108.55
CPC/PB foul
All pipes 100mm dia

X

X

X

MH CL 108.46
IL X 107.72
CPC/PB SW
All pipes 100mm dia

MH CL 109.54
IL X 108.94
CPC/PB SW
All pipes 100mm dia

X

Cable draw pit

MH CL 106.65
Base level 102.85
CrL X 105.89
IL A 106.23
CPC/PB
foul rising chamber
X 75mm dia
A 100mm dia

X A

A B

MH CL 108.54
Base level 107.49
IL A 107.94
IL B 107.62
RCC/CB SW catch pit
All pipes 100mm dia

MH CL 108.41
Base level 108.00
IL X 108.00
IL A 108.01
IL B 108.11
RCC/CB SW
Possible catch pit
All pipes 100mm dia

BX

A

MH CL 108.40
IL X 107.78
RCC/CB SW
A 100mm dia
Rest of pipes 150mm dia

X

X

MH CL 109.44
Base level 108.58
MH IL 108.58
RCC/CB SW catch pit
All pipes 100mm dia

X

B

MH CL 109.94
Base level 108.14
X IL 109.22
B IL 109.23
PCC/CB SW catch pit
All pipes 100mm dia
A pipe not visible in
chamber

A

X
A

X
A

B

MH CL 109.86
Base level 108.86
X IL 108.98
A IL 108.96
PCC/CB SW catch pit
All pipes 150mm dia

MH CL 110.15
Base level 109.06
X IL 109.21
A IL 109.22
B IL 109.22
PCC/CB SW catch pit
A 100mm dia
Rest of pipes 150mm diaMH CL 109.99

Base level 107.39
Water level 109.79
No pipes visible

MH CL 110.30
X IL 109.52
RCC/CB SW
X 150mm dia
Rest of pipes 100mm dia

X

MH CL 110.41
IL X 109.73
RCC/CB SW
All pipes 100mm dia

MH CL 109.90
Base level 108.75
IL X 108.98
IL A 109.35
IL B 109.45
IL C 109.02
RCC/CB SW catch pit
All pipes 100mm dia

X

A
B

C

MH CL 110.21
Base level 110.07
Heavily blocked
No pipes visible

MH CL 107.92
IL X 107.49
RBC/CB SW
C 75mm dia
Rest of pipes 100mm dia

X C

MH CL 108.19
Base level 106.94
IL X 106.99
IL A 107.24
IL B 107.65
IL C 107.84
RPC/PB SW catch pit
All pipes 100mm dia

X

AC

X

AB

MH CL 108.42
Base level 107.81
IL X 107.95
IL A 107.93
IL B 107.95
RBC/CB SW catch pit
All pipes 100mm dia

MH CL 108.34
Base level 107.54
IL X 107.54
IL A 107.64
RCC/CB SW catch pit
All pipes 100mm dia

X

A

X

MH CL 109.12
IL X 108.52
CPC/PB foul
All pipes 100mm dia

MH CL 109.99
IL X 109.49
CPC/PB SW
All pipes 100mm dia

X

MH CL 110.24
IL X 109.49
RBC/CB foul
All pipes 100mm dia

X

X
A

B

A
X

MH CL 109.77
Base level 109.25
IL X 109.27
IL A 109.29
IL B 109.29
RBC/CB foul
Possible catch pit
All pipes 100mm dia

MH CL 109.74
Base level 109.16
IL X 109.22
IL A 109.23
RBC/CB foul
Possible catch pit
All pipes 100mm dia

MH approx location
DI Base 0.47m
DI X 0.45m
DI A 0.35m
DI B 0.29m
DI C 0.25m
DI D 0.30m
RBC/CB SW catch pit
All pipes 100mm dia
Assumed flow direction
pipes blocked with silt
jetting recommended

MH approx location
DI Base 0.36m
DI X 0.35m
DI A 0.20m
DI B 0.20m
RBC/CB SW  catch pit
All pipes 100mm dia
Assumed flow direction
pipes blocked with silt
jetting recommended

X
A

B CD

X

A

B

XX

ACP
sonic connection proven

MH CL 106.73
IL X 106.36
CPC/PB foul
All pipes 100mm dia

MH CL 106.67
IL X 106.27
CPC/PB foul
All pipes 100mm dia

MH CL 110.94
Water SV

Sonic connection
proven

X
A

MH CL 110.87
Base level 108.97
IL X 109.24
IL A 109.26
PCC/CB SW catch pit
All pipes 300mm dia

MH CL 110.94
Base level 108.20
Water level 109.54
CPC/PB SW
Oil interceptor
No pipes visible

MH CL 110.92
Base level 108.18
Water level 109.52
CPC/PB SW
Oil interceptor
No pipes visibleX

X
A

B C

D A

MH CL 110.97
Base level 109.17
Water level 109.53
IL X 109.47
IL A 110.15
IL B 110.15
IL C 109.47
IL D 110.15
PCC SW soakaway
B,D 150mm dia
Rest of pipes 300mm dia

MH CL 111.00
Base level 110.28
IL X 110.28
IL A 110.30
RBC/CB SW catch pit
A 225mm dia
X 150mm dia

MH CL 111.35
Base level 109.25
IL X 109.59
IL A 109.71
IL B 109.59
PCC SW soakaway
A 150mm dia
Rest of pipes 300mm dia

X

A
B

MH CL 111.31
Base level 107.76
Water level 109.91
Possible foul sewer
septic tank
No pipes visible

MH CL 111.41
IL X 110.91
RBC/CB foul
All pipes 100mm dia

MH CL 111.42
IL X 111.03
RBC/CB foul
All pipes 100mm dia

X

X

X

MH CL 111.43
IL X 111.01
RBC/CB foul
All pipes 100mm dia

Sonic connection proven

Cable draw pit

MH CL 111.40
Water level 110.90
MH IL 110.80
RCC/CB foul
Pipe run blocked
Unknown flow direction
Jetting required to clean and obtain
more information

MH CL 111.40
MH IL 110.80
RCC/CB SW
Pipe run blocked
Unknown flow direction
Jetting required to clean and obtain
more information

MH CL 111.46
Base level 111.12
IL X 111.19
IL A 111.21
RBC/CB SW catch pit
All pipes 100mm dia

X

A

MH CL 111.48
IL X 110.72
RBC/CB foul
All pipes 150mm dia
Pipe run blocked

X

MH CL 111.15
IL X 110.93
RBC/CB foul
All pipes 100mm dia

MH CL 111.22
IL X 110.92
RBC/CB foul
All pipes 100mm dia

MH CL 111.14
IL X 110.74
RBC/CB foul
All pipes 100mm dia

X
X

X

Cable draw pit
containing a gas service

MH CL 111.22
IL X 110.38
CPC/PB foul
All pipes 100mm dia

MH CL 111.06
IL X 110.01
CPC/PB foul
All pipes 100mm dia

MH CL 110.92
IL X 109.86
CPC/PB foul
All pipes 100mm dia

X

MH CL 111.16
IL X 110.24
CPC/PB foul
All pipes 100mm dia

X

C B
A

MH CL 111.33
Base level 110.73
IL X 110.75
IL A 110.91
IL B 111.01
IL C 111.01
RCC/CB SW catch pit
All pipes 100mm dia

X

A B

C

D

MH CL 111.24
Base level 110.01
IL C 110.11
IL D 110.34
RBC/CB SW catch pit
X 225mm dia
Rest of pipes 100mm dia
Confined space's required
to obtain more information

X

MH CL 110.39
IL X 109.29
IL B 109.80 EBD
CPC/PB foul
All pipes 100mm dia

B

MH CL 110.67
Base level 110.02
RBC/CB
All pipes 100mm dia
Possible redundant
cable draw pit

X

MH CL 111.26
IL X 110.61
CPC/PB foul
All pipes 100mm dia

MH CL 111.76
IL X 110.62
IL A 110.91
IL B 110.98
IL D 110.91
RBC/CB SW
X,C 225mm dia
Rest of pipes 100mm dia

X
A

B
D

MH approx location
Depth to base 6.00m+
Depth to water 1.65m
DI A 0.70m Vertical pipe
No other pipes visible
Possible water well

A

MH CL 111.83
IL X 111.55
CPC/PB foul
All pipes 100mm dia

MH CL 111.73
IL X 111.19
CPC/PB foul
All pipes 100mm diaX

C

No chamber just MH cover

STN 80
E:481012.481
N:143259.615
L:108.767

STN 511
E:481029.485
N:143276.769
L:108.263

STN 510
E:480996.556
N:143240.668
L:109.127

STN 73
E:480950.335
N:143082.427
L:111.85

STN 74
E:480952.35
N:143107.017
L:111.68

STN 502
E:480984.082
N:143121.137
L:111.616

STN 1001
E:481065.301
N:143054.247
L:111.374

STN 501
E:481010.753
N:143125.548
L:111.577

STN 9
E:481084.765
N:143078.296
L:111.2

STN 10
E:481060.107
N:143089.598
L:111.308

STN 53
E:480978.999
N:143153.655
L:111.210

STN 508
E:480980.822
N:143163.75
L:111.294

STN 81
E:480986.206
N:143187.044.
L:110.74

STN 509
E:480994.233
N:1431208.189
L:110.311

STN 9

STN 10

150Ø Foul Drain Assumed Route

ExFMH
CL 111.40
IL 110.80

ExFMH
CL109.12
IL108.52

ExFMH
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IL109.80

ExFMH
CL110.92
IL109.86

ExFMH
CL111.06
IL110.01

ExFMH
CL111.14
IL110.74

ExFMH
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ExFMH
CL111.83
IL111.55

ExFMH
CL111.73
IL111.19

ExFMH
CL111.22
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ExFMH
CL 111.48
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100Ø Foul Drain Assumed route

ExFMH
CL111.16
IL110.24

GROUND FLOOR
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Ex 100Ø FW Rising Main

Ex 300Ø SW Pipe

Outlets to reservoir

g

g

rwp svp

svp Extg SWMH02
CL 110.86
IL 109.01

Extg FWMH04
CL 110.95
IL 108.50

ExFWMH
CL110.92
IL 109.86

ExFWMH
CL111.16
IL 110.24

ExFWMH
CL111.26
IL 110.61

ExFWMH
CL111.83
IL 111.55

ExFWMH
CL111.48
IL 110.72

ExFWMH
CL111.22
IL 110.38

ExFWMH
CL111.14
IL 110.74

ExFWMH
CL110.41
IL 108.31

FFL +111.50

15
0Ø

 1
:1

20

150Ø 1:56

15
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50

PH1 FW03
CL 111.40
IL 109.64

ExFWMH
CL109.12
IL 108.52

ExSWMH
CL111.46
IL 111.21

ExSWMH
CL110.41
IL 109.73

ExSWMH
CL110.30
IL 109.52

ExSWMH
CL110.15
IL 109.06

ExSWMH
CL109.86
IL 108.86

ExSWMH
CL109.94
IL 108.14

ExSWMH
CL109.44
IL 108.58

ExSWMH
CL108.54
IL 107.49

ExSWMH
CL108.46
IL 107.72

ExFWMH
CL109.42
IL 108.62ExFWMH

CL109.40
IL 108.55

ExFWMH
CL108.29
IL 107.67

ExFWMH
Rising Main
Chamber
CL106.85
IL 102.85

ExFWMH
CL106.73
IL 106.36

ExFWMH
CL108.71
IL Tbc

ExSWMH
CL109.54
IL 108.94

ExFWMH
CL109.74
IL 109.16

ExSWMH
CL111.76
IL 111.26

ExSWMH
CL111.24
IL 110.11

ExSWMH
CL111.25
IL 110.50

ExFWMH
CL111.42
IL 111.03

ExFWMH
CL109.77
IL 109.25

Extg FWMH03
CL 110.95
IL 108.55

ExFWMH (Tbc)
CL110.25
IL Tbc

Ex FW
Rising main
to be located
in this vicinity
and diverted
CL111.20
IL Tbc

rwp

rwp

ExSWMH
CL111.40

ExSWMH
CL111.42
IL 110.53

111.30+

ExFWMH
CL111.40
IL 110.80

PH1 Attenaution Tank
44m x 10m x 1m deep
CL 111.25
IL 109.65 - 109.10

PH1 SW01
CL 111.20
IL 110.45

PH1 FW01
Ex FW Rising main
to be located/
exposed and
diverted around
Play barn with a
break chamber
CL111.20
IL 110.20 (Tbc)

ExFWMH
CL107.25
IL 106.50

DU

DU

Sw
ale

Bagwall

PH1 FW02
CL 111.40
IL 109.80

SW Stub connection
constructed during
Phase 1 works.
Connection carried
out during Phase 3
works

RE

PH1  FW04
CL 111.40
IL 108.75

ExFWMH
CL111.41
IL 110.91

ExFWMH
CL111.43
IL 111.01

PH1 SW06
Hydrobrake 4.4L/s
CL 111.00
IL 110.00

Extg SWMH06
CL 110.98
IL 109.18

Extg SWMH05
CL 110.42
IL 109.22

Extg FWMH01
Rising Main
CL 110.93
IL 109.43

ExFWMH
CL111.06
IL 110.01

ExFWMH
CL111.73
IL 111.19

FW+SW Stub
connections
constructed during
Phase 1 works.
Connections
carried out during
Phase 3 works

ExSWMH
CL111.76
IL 111.62

ExSWMH
CL111.35
IL 109.25

PH1 SW02
CL 111.40
IL 110.20

PH1 SW06
CL 111.35
IL 109.36

ExSWMH
CL111.33
IL 110.75

ExSWMH
CL111.46
IL 110.64

ExSWMH
CL111.40
IL 110.80

Grease Traps
to kitchen
washing units

DU

Baffle

PH1 SW03
Catchpit
CL 111.35
IL 109.66

Ex
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00
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W

 R
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ng
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PH1 SW04
Hydrobrake 2.7L/s
CL 111.35
IL 109.36 rwp

DU
FW Break Chamber
with connection onto
existing Rising Main
(ILTbc)

PH1 FW05
CL 111.39
IL 108.47
Pump Chamber with
connection onto
existing Rising Main

PH1 2.4mW x 13mL 60m³
24Hr Storage Tank
Klargester Aqua Pump PC
Horizontal range or similar

Proposed SW manhole, Plastic Inspection Chamber or
Shallow Inspection Chamber.
Proposed FW manhole, Plastic Inspection Chamber or
Shallow Inspection Chamber.
Existing SW manhole, Plastic Inspection Chamber or
Shallow Inspection Chamber.
Existing FW manhole, Plastic Inspection Chamber or
Shallow Inspection Chamber.

Proposed SW sewer

Proposed SW connection

Proposed FW sewer

Proposed FW connection

rwp

RE

Rainwater downpipe

Road gully

Rodding eye

Existing SW sewer Existing FW sewer

svp/ss
Soil Vent Pipe / Stub Stack

Internal gully in service
room

FFL +110.00

gulley

Linear drainage channel

Existing FW rising main

Existing FW connection

PHASE 1
Construction Phase of Play Barn and surrounding
infrastructure

KEY:

PHASE 2
Construction Phase of Haskins Garden centre and
surrounding infrastructure including parking areas

PHASE 3
Construction Phase of Birdworld entrance centre and
surrounding infrastructure including parking areas

Finished Floor Level

Proposed Impermeable asphalt to main access roads

Proposed Buildings paved footpath Haskins

Existing Trees
(Refer to Landscape Architects Drgs)

Proposed Soft Landscaping / Hedgerows / Grassed areas

Proposed Public paved footpath Birdworld

Proposed Trees
(Refer to Landscape Architects Drgs)

Proposed SW 100Ø perforated pipe

Existing SW sewer abondoned

Existing FW sewer abondoned

Proposed FW rising main

Diffuser Unit

Swale

Staggered Drainage Kerbs

Bagwall

Proposed Permeable paving with lined open graded
10-63mm stone sub-base to be used as attenuation under
proposed parking spaces. Discahrge via diffuser units and
hydrobrake control to existing off-site connection

Proposed Permeable paving with lined open graded
10-63mm stone sub-base to be used as attenuation under
proposed car park roads. Discahrge via diffuser units and
hydrobrake control to existing off-site connection

Sub-base Baffles to control drainage flows

Attenuation Tanks for Proposed Buildings
(Crate size 1m x 0.5m x 0.5m)
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HAZARDS LEADING TO UNUSUAL OR
SIGNIFICANT RISKS DURING THE CONSTRUCTION
PROCESS ARE IDENTIFIED ON THIS DRAWING AS:

RISKS/HAZARDS SPECIFIC TO THIS DRAWING:

NOTE: THE LIST BELOW IDENTIFIES CERTAIN RISKS WHICH ARE DEEMED TO BE
UNUSUAL, ABNORMAL OR UNEXPECTED TO A COMPETENT CONTRACTOR
CARRYING OUT WORK OF THIS NATURE BUT DOES NOT COVER ALL POSSIBLE
SITUATIONS WHICH MAY BE ENCOUNTERED DURING THE CONSTRUCTION
PROCESS. IT IS THEREFORE THE MAIN CONTRACTOR'S RESPONSIBILITY TO
IDENTIFY ANY FURTHER RISKS/HAZARDS AND TAKE APPROPRIATE ACTION.

P01 Preliminary Issue RD TK RH 12.12.23

GENERAL

· This drawing is to be to be read in conjunction with all relevant Engineers,
Architects and Specialists drawings, models and specifications.

· No dimensions are to be scaled from this drawing.

· All dimensions are in millimetres and levels are in metres unless noted
otherwise.

· The Engineer is not responsible for dimensional information except where
shown on the drawings. All setting out information, dimensions etc. shall be
calculated from the Architects drawings.

· All drawings issued in CAD/Revit format are provided solely as a supplement to
the information shown on the equivalent PDF drawing only.

· The contractor shall verify all site dimensions and existing details, setting out
dimensions and levels with the Architect. Engineer to be informed of any
discrepancies before proceeding with work.

· Existing details are assumed and are to be confirmed on site with any
discrepancies recorded and reported to the Engineer so that any adjustments
required to the scheme can be considered.

· The contractor is responsible and liable for ensuring the stability of the works,
adjoining structures and services at all stages of construction. Any temporary
works are to be designed and detailed by the contractor.

· All existing services are to be located prior to commencement of the work on
site. Unless shown we have no knowledge of any underground obstructions or
services. These are to be determined prior to the commencement of the works
on site.

· Refer to the Architect's/Fire Consultant's drawings and specifications for the
overall fire strategy and protection requirements of the building and structure.

DRAINAGE

· Any information given on this drawing regarding existing services is believed to
be correct. The contractor must check this information and determine the nature
and location of other existing services from the various statutory authorities
before commencing excavation works.

· Drainage works to be constructed in accordance with BS EN 752 and Approved
Document H

· Drainage works to be constructed in accordance with Water Authorities
Association Specification 'Sewers for Adoption' 7th Edition.

· Prior to undertaking any construction the invert level of the outfall connection
must be confirmed.

· All soft spots and unacceptable material encountered in drainage excavations is
to be removed and replaced with granular material to the requirements of the
building control officer.

· Pipes to be installed to manufacturers recommendations.

· Pipes under buildings to be laid to a fall of 1:40 minimum unless noted
otherwise.  Elsewhere pipes are to be laid at minimum fall of 1:80 for foul and
1:100 for surface water unless noted otherwise.

· Plastic plain wall pipes to be PVC-U to BS EN 1401-1, class min SN4, with
flexible joints, Kitemark certified.  Structured wall plastic pipes to be to WIS
04-35-01, Kitemark certified.  NOTE: Use SN8 if sewer is to be adopted.

· Clay pipes to be vitrified clay to BS EN 295-1, with flexible joints, Kitemark
certified. Crushing strength of clayware pipes above 150mm dia to be class
120.

· Concrete pipes to be precast concrete to BS 5911-1 and BS EN 1916, with
flexible joints. Crushing strength of concrete pipes above 150mm dia to be
class 120 (Class M)

· Bedding of pipes to be in accordance with approved document H1.

· Rocker pipes with flexible joints are to be provided at a distance of 150mm and
750mm from the face of construction to manholes, where pipes pass above,
below or through ground beams or foundations; at gully connections and soil
stack ends.

· Manhole access covers are to be located at the outgoing side of manholes.

· Cover levels are to be fixed on site to suit finished levels. Covers and frames
to BS EN124, Grade D400 to be used in areas subject to heavy vehicular
loading, Grade C250 in areas subject to light vehicular loading and Grade
B125 to be used elsewhere.

· Existing tree routes
· Existing buried utilities and drainage
· Existing overhead electrical cables

Notes
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