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1.0 Introduction 

 
1.1 This Flood Risk Assessment has been prepared by Glanville Consultants on behalf 

of the London Borough of Hillingdon to accompany a planning application for the 
proposed redevelopment of Woodside Day Centre at Uxbridge Road.  

 
1.2 The purpose of this document is to assess the existing level of flood risk to the site 

and its surroundings within the context of the development proposals and to outline a 
surface water drainage strategy. 

 
1.3 This appraisal has been prepared in accordance with the National Planning Policy 

Framework (NPPF), dated March 2012, and the Planning Practice Guidance (PPG) 
to the NPPF, dated March 2014. 

 
1.4 This assessment was undertaken with reference to information provided and/or 

published by the following bodies: 
 

• Ordnance Survey; 

• British Geological Survey; 

• London Borough of Hillingdon; and  

• Environment Agency. 
 
1.5 This document concludes that the site is not at risk of flooding and can be developed 

safely without increasing flood risk elsewhere and that the development proposals 
comply with relevant planning policy concerning flood risk. The report demonstrates 
that suitable provision for the disposal of surface water from the proposed 
development is capable of being provided. 
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2.0 The Development Site and Proposal 

 
 Location and Site 
 
2.1 The site is located at Uxbridge Road, Hillingdon. The postcode is UB4 0RE and the 

approximate National Grid Reference is 509974E, 181331N. A site location plan is 
included in Appendix A. 

 
2.2 The site currently comprises the existing Woodside Day Centre with associated car 

parking and landscaping is located at the east, and car parking spaces associated 
with the properties fronting Swift Close located at the west of the site. 

 
2.3 Uxbridge Road is located adjacent to the north-eastern site boundary, with residential 

flats fronting Swift Close and Addison Way adjacent to the north-west and south-east 
site boundaries respectively. Residential properties fronting Acacia Avenue bound 
the site to the south-west.  

 
2.4 The topography of the site slopes is generally relatively flat, with the levels varying 

from around a high point of approximately 38.45mAOD at the west of the existing 
Day Centre to approximately 37.41mAOD near the north-east site boundary. 

 
2.5 A topographical survey of the site is included in Appendix B. 
 

Geological Characteristics 
 
2.6 British Geological Survey (BGS) mapping indicates that the bedrock geology 

underlying the site is likely to be London Clay Formation, consisting of clay, silt and 
sand. Langley Silt Member deposits, consisting of clay and silt, are indicated to 
underlie the site. 

 
 Existing Drainage  
 
2.7 A review of Thames Water records, which have been included in Appendix C, 

indicate that there are public surface water sewers within the vicinity of the site. A 
225mm diameter surface water sewer is located in Uxbridge Road adjacent to the 
north-east site boundary, flowing in a south-easterly direction. 

 
2.8 It is understood that the existing site is likely to discharge surface water run-off to this 

sewer. It is likely that the existing Day Centre and Swift Close car park will each have 
a separate connection to the Thames Water infrastructure. 

 
 Proposed Development 
 
2.9 It is proposed to demolish the existing Woodside Day Centre and construct a new 

medical centre and 20 residential flats along with associated car park and soft 
landscaping. 

 
2.10 The proposed development drawings are included in Appendix D 
 
 



 
 

 
 

Ref: ST8180204/SH/DW/016      3 Issue 2: 2 October 2018 

3.0 Flood Risk Policy and Guidance 

 
3.1 A summary of the national and local policy, legislation and guidance relating to flood 

risk and surface water drainage relevant to the development proposals is outlined 
below. 

 
National 

 
 National Planning Policy Framework, March 2012  
 
3.2 The National Planning Policy Framework (NPPF) and associated planning guidance 

provide national guidance to planning authorities, developers, the public and the 
Environment Agency (EA), to ensure flood risk is taken into account at all stages of 
the planning process. 

 
3.3 The planning guidance establishes flood zones as the starting point for the sequential 

approach identified in the NPPF. The aim of the approach is to steer new 
development to areas with the lowest probability of flooding. The Flood Zones are 
defined as follows: 

 

• Flood Zone 1 (Low Probability) comprises land assess as having a less than 1-in-
1,000 annual probability of river or sea flooding (<0.1%). 

 

• Flood Zone 2 (Medium Probability) comprises land assessed as having between 
a 1-in-100 and 1-in-1,000 annual probability of river flooding (1% – 0.1%), or 
between a 1-in-200 and 1-in-1,000 annual probability of sea flooding (0.5% – 
0.1%) in any year. 

 

• Flood Zone 3 (High Probability) comprises land comprises land assessed as 
having a 1-in-100 or greater annual probability of river flooding (>1%), or a 1-in-
200 or greater annual probability of flooding from the sea (>0.5%) in any year. 

 

• Flood Zone 3 is further subdivided into Flood Zones 3a and 3b, where Flood 
Zone 3b is ‘The Functional Floodplain’ typically considered to have an annual 
probability of flooding of 1-in-20 or greater (>5%) in any year. 

 
 The Flood and Water Management Act (2010) 
 
3.4 The Flood and Water Management Act (2010) places duties on the EA, Local 

Authorities, developers, and other bodies to manage flood risk.  The Act has included 
checking and approved responsibilities by the Lead Local Flood Authority for 
Sustainable Drainage Systems (SuDS). 

 
London Borough of Hillingdon (LBH) Strategic Flood Risk Assessment Level 1, 
November 2008 

 
3.5 This SFRA was produced by Scott Wilson to inform the planning process in the 

London Borough of Hillingdon. The SFRA includes flood maps covering the entire 
district and summarises the food risk from each source of flooding in the district. 
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4.0 Flood Risk Assessment 

 
 Sequential and Exceptions Test 
 
4.1 According to the Environment Agency flood map for planning (reproduced in Figure 

4.1), the site is located in Flood Zone 1, the zone considered at low risk from fluvial 
flooding with a risk of less than 0.1% in any given year. 

  

 
 Figure 4.1: Extract from Environment Agency’s Flood Map for Planning 
 
4.2 The proposed development is considered to be in a suitable zone for development 

and is considered to meet with the requirements of the sequential test such that the 
exception test would not be required. 

 
 Fluvial Flood Risk 
 
4.3 As highlighted above, the site is located in Flood Zone 1. As such the site is 

considered to be at lowest possible risk of fluvial flooding. 
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 Surface Water Flooding 
 
4.4 Environment Agency surface water flood maps indicate that the entirety of the site 

(circled red) is at very low risk of surface water flooding. This is highlighted on the 
extract below. 

 

 
 Figure 4.2: Extract from Environment Agency’s Flood Map for Surface Water 
 
4.5 There is no anecdotal evidence to suggest that surface water flooding has occurred 

on the site. As such, surface water flooding is not considered to be an issue which 
would prevent the development of the site. 

 
 Groundwater Flooding  
 
4.6 Figure 4 of the SFRA shows mapping of ‘Other Sources of Flood Risk’ in the London 

Borough of Hillingdon. The mapping indicates there have been no recorded incidents 
of groundwater flooding within or in the vicinity of the site.  

 
4.7 There is no anecdotal evidence to suggest that groundwater flooding has occurred 

on the site. It is therefore concluded that the risk of groundwater flooding is very low 
and is not considered to be an issue which would prevent the development of the 
site. 
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 Sewer Flooding 
 
4.8 The SFRA includes historic flooding data from Thames Water which details the 

number of total number of properties flooded by overloaded sewers per postcode 
within the district within the last ten years of the document being produced. There 
were no properties indicated to have flooded due to overloaded sewers within the 
section of the postcode (UB4) which contains the proposed site.  

 
4.9 Also there are no anecdotal reports or evidence to suggest incidents of sewer 

flooding occurring on the site. It is therefore concluded that the risk of sewer flooding 
is low and is not considered to be an issue that would prevent the development of the 
site. 

 
 Reservoir Flooding 
 
4.10 Environment Agency maps also indicate potential extents of flooding from reservoirs 

and this confirms that the site is not in an area considered at risk from this source.  
 

Historic Flooding 
 
4.11 There have been no recorded incidents of historical flooding indicated within the 

SFRA that shows major flooding that has affected the area within or in the vicinity of 
the site in the past. 

 
 Summary 
 
4.12 The site is considered to be at low risk from all sources of flooding examined. 
 
 Mitigation Measures 
 
4.13 Given that the site is located within Flood Zone 1, the lowest risk of flood zone, flood 

compensation or resilience measures will not be required to mitigate against the risk 
of fluvial flooding. 

 
4.14 Given that the development is located wholly within an area outside of the floodplain 

and is not located within an EA defined dry island, the site is considered to be 
accessible to other areas outside of the floodplain in times of flooding. 
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5.0 Surface Water Drainage Strategy 

 
5.1 This section of the report presents the outline surface water drainage strategy for the 

proposed development.  
 
 Sustainable Drainage Systems 
 
5.2 New development can provide opportunities to incorporate Sustainable Drainage 

Systems (SuDS). In general, there are many types of SuDS that can potentially be 
considered for incorporation within new developments and these are detailed in 
CIRIA Report C753 ‘The SuDS Manual’ (2015) and the emerging National Standards 
produced in support of The Flood and Water Management Act 2010. 

 
5.3 The Building Regulations part H3 stipulates that rainwater from roofs and paved 

areas is carried away from surface to discharge to one of the following, listed in order 
of priority: 

 
a) an adequate soakaway or some other adequate infiltration system; where that is 

not practical; 
b) a watercourse; or, where that is not practical 
c) a sewer. 

 
5.4 In this instance, the high clay content of sub-soils will likely prohibit the 

implementation of infiltration type drainage. There are however surface water sewers 
in the vicinity of the site and it is considered likely that the existing site drains by this 
method. It is therefore proposed to connect surface water to the local sewer and 
utilise sustainable drainage techniques to reduce surface water run-off through 
limiting discharge and providing suitable attenuation. 

 
5.5 With consideration for the site confines and hydrogeological context, various forms of 

SuDS have been examined in the below table: 
 

SuDS Type Design Consideration Appropriateness 

Rainwater Harvesting 
Limited future usage potential as 
gardens not proposed 

x 

Filter Drains / Swales 
/ Bio retention 

Insufficient space for this form of 
drainage   

x 

Pervious Pavements 

Is considered suitable in parking areas 
and provides benefits in terms of 
improving water quality and potential 
value reduction via evaporation 

 

Attenuation Storage 
This form of storage can be 
incorporated 

 

Detention Basins / 
Ponds / Wetlands 

Insufficient space x 

 
5.6 As noted previously the existing roofs and hardstanding areas on-site is considered 

likely to drain to the existing surface water sewer in Uxbridge Road.  Based on a 
rainfall rate of 50mm/hr, surface water run-off could be in the region of 30l/s. 

 
5.7 In order to account for the potential effects of climate change, it is proposed to restrict 

this discharge as part of the future development to 60% of the rate estimated above 
to 18l/s. 
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5.8 It is therefore proposed to reuse the two existing connections to the surface water 
sewer and limit discharge to 9l/s in each connection using a suitable flow control 
device. 

 
5.9 The two outfalls from the site will retain a catchment area that is similar to the 

existing situation, the surface water strategies in the two catchments are as follows. 
 

South-eastern Catchment  
 
5.10 Surface water run-off from the proposed development roofs and a proportion of the 

car park for the new medical centre will drain to an assumed surface water outfall at 
the east of the site, at a rate restricted as specified above employing a Hydrobrake 
flow control device, before being discharged to the Thames Water infrastructure. 

 
5.11 Surface water run-off collected from this catchment will be attenuated within a new 

geocellular storage crate located underneath the proposed car park, which will be 
designed to provide sufficient attenuation storage to cater for a 1-in-100 year + 40% 
storm event without flooding from surface water. Copies of associated MicroDrainage 
calculations are provided in Appendix E. 

 
5.12 Car parking spaces will be constructing as porous paving will offer a first level of 

treatment before conveying surface run-off to the geocellular storage crate. It should 
be noted that the additional attenuation provided within the porous paving sub-base 
has not been considered within the calculations for this catchment to ensure the 
design of the crate is robust.       

 
North-western Catchment  

 
5.13 Surface water run-off from the remainder of the proposed medical centre car park 

and the new Swift Close car park will drain to an assumed surface water outfall at the 
west of the site, at a rate restricted as specified above using a Hydrobrake flow 
control device, before being discharged to the Thames Water infrastructure. 

 
5.14 The surface water collected on the access to the car park from Swift Close will drain as 

existing and as such will not be considered within the calculations. 
 
5.15 The car parking spaces and proportion of the access roads within this catchment are 

proposed to be constructed using porous paving, which will provide sufficient 
attenuation storage to cater for a 1-in-100 year +40% storm event in its sub-base 
without flooding from surface water. Copies of associated MicroDrainage calculations 
are provided in Appendix F.  

 
Both Catchments 

 
5.16 As noted previously, the use of porous paving will provide effective water quality 

improvements for the whole site by degrading pollutants which may have been 
contained in the surface water run-off. As such, the requirement for a petrol 
interceptor within the site is negated. 

 
5.17 A plan showing the outline proposed drainage strategy including preliminary sizing of 

SuDS features based on the strategy as described above is included in Appendix G. 
A more detailed drainage strategy will be developed at detailed design stage. 
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5.18 This proposal will limit discharge to appropriate rates, increase the volume of surface 
water storage on the site and will not increase the risk of flooding either to the site or 
elsewhere. 
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6.0 Conclusion 
 
 Summary 
 
6.1 This Flood Risk Assessment has been prepared by Glanville Consultants on behalf 

of the London Borough of Hillingdon to accompany a planning application for the 
proposed redevelopment of Woodside Day Centre at Uxbridge Road 

 
6.2 This assessment has been prepared in accordance with the National Planning Policy 

Framework (NPPF), Planning Practice Guidance (PPG), and with reference to the 
Royal Borough of Windsor and Maidenhead Strategic Flood Risk Assessment. 

 
6.3 The development site is considered to be at low risk from any potential sources of 

flooding. 
 
6.4 The development is located within Flood Zone 1, which the NPPF considers to be the 

suitable for all forms of development in terms of flood risk. 
 
6.5 A surface water drainage strategy is proposed based on the principles of SuDS 

surface water management train outlined in the document produced by CIRIA C753 
‘The SuDS Manual’ (2015). 

 
6.6 Information from the British Geological Survey indicates that infiltration is unlikely to 

be effective at this site. Therefore a surface water drainage strategy is proposed 
which discharges run-off from the site into the existing surface water sewer system at 
a restricted rate. To ensure flood risk is not increased elsewhere, the proposed 
discharge rate from the site is reduced to 60% of the calculated existing. 

 
6.7 The surface water drainage system will be designed to collect, store and infiltrate 

surface water run-off where possible for all events up to and including the 1-in-100 
year event including an allowance for a 40% increase in rainfall intensities as a result 
of climate change. 

 
6.8 This report demonstrates that sufficient space for SuDS has been provided within the 

masterplan, and that the proposed drainage strategy can be delivered. 
 

Conclusion  
 
6.9 In conclusion, this report has demonstrated that the proposed residential 

development: 
 

• is in accordance with the National Planning Policy Framework; 
• will not be at an unacceptable risk from fluvial flooding; 
• will not increase flood risk elsewhere; and  
• will employ a surface water drainage strategy based on the principles of 

sustainable drainage. 
 
6.10 On this basis, the proposals are considered to fully comply with National, Regional 

and Local planning policy. 
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Appendix A 
 

Site Location Plan 
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Appendix B 
 

Topographical Survey 
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Appendix D 
 

Proposed Development Drawings 
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Half Drain Time : 54 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 99.127 0.527 0.0 9.0 9.0 40.1 O K

30 min Summer 99.255 0.655 0.0 9.0 9.0 49.8 O K

60 min Summer 99.314 0.714 0.0 9.0 9.0 54.3 O K

120 min Summer 99.298 0.698 0.0 9.0 9.0 53.1 O K

180 min Summer 99.250 0.650 0.0 9.0 9.0 49.4 O K

240 min Summer 99.193 0.593 0.0 9.0 9.0 45.1 O K

360 min Summer 99.069 0.469 0.0 9.0 9.0 35.6 O K

480 min Summer 98.969 0.369 0.0 9.0 9.0 28.0 O K

600 min Summer 98.890 0.290 0.0 9.0 9.0 22.0 O K

720 min Summer 98.832 0.232 0.0 8.9 8.9 17.6 O K

960 min Summer 98.763 0.163 0.0 8.7 8.7 12.4 O K

1440 min Summer 98.724 0.124 0.0 6.8 6.8 9.4 O K

2160 min Summer 98.699 0.099 0.0 5.1 5.1 7.5 O K

2880 min Summer 98.686 0.086 0.0 4.0 4.0 6.5 O K

4320 min Summer 98.671 0.071 0.0 2.9 2.9 5.4 O K

5760 min Summer 98.662 0.062 0.0 2.3 2.3 4.7 O K

7200 min Summer 98.656 0.056 0.0 1.9 1.9 4.3 O K

8640 min Summer 98.652 0.052 0.0 1.6 1.6 3.9 O K

10080 min Summer 98.648 0.048 0.0 1.4 1.4 3.7 O K

15 min Winter 99.200 0.600 0.0 9.0 9.0 45.6 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

15 min Summer 139.514 0.0 47.0 20

30 min Summer 91.395 0.0 61.6 33

60 min Summer 57.005 0.0 76.9 56

120 min Summer 34.338 0.0 92.7 88

180 min Summer 25.183 0.0 101.9 124

240 min Summer 20.089 0.0 108.4 158

360 min Summer 14.576 0.0 118.0 222

480 min Summer 11.607 0.0 125.3 282

600 min Summer 9.719 0.0 131.2 338

720 min Summer 8.404 0.0 136.1 394

960 min Summer 6.676 0.0 144.1 502

1440 min Summer 4.819 0.0 156.0 738

2160 min Summer 3.472 0.0 168.7 1100

2880 min Summer 2.749 0.0 178.1 1468

4320 min Summer 1.976 0.0 192.0 2204

5760 min Summer 1.562 0.0 202.3 2912

7200 min Summer 1.300 0.0 210.6 3672

8640 min Summer 1.119 0.0 217.5 4360

10080 min Summer 0.986 0.0 223.5 5136

15 min Winter 139.514 0.0 52.6 20
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Summary of Results for 100 year Return Period (+40%)

©1982-2017 XP Solutions

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 99.345 0.745 0.0 9.0 9.0 56.6 O K

60 min Winter 99.919 1.319 0.0 11.4 11.4 61.3 Flood Risk

120 min Winter 99.391 0.791 0.0 9.0 9.0 60.1 O K

180 min Winter 99.320 0.720 0.0 9.0 9.0 54.7 O K

240 min Winter 99.236 0.636 0.0 9.0 9.0 48.4 O K

360 min Winter 99.046 0.446 0.0 9.0 9.0 33.9 O K

480 min Winter 98.900 0.300 0.0 9.0 9.0 22.8 O K

600 min Winter 98.804 0.204 0.0 8.9 8.9 15.5 O K

720 min Winter 98.754 0.154 0.0 8.6 8.6 11.7 O K

960 min Winter 98.726 0.126 0.0 7.0 7.0 9.5 O K

1440 min Winter 98.700 0.100 0.0 5.1 5.1 7.6 O K

2160 min Winter 98.682 0.082 0.0 3.7 3.7 6.2 O K

2880 min Winter 98.671 0.071 0.0 2.9 2.9 5.4 O K

4320 min Winter 98.659 0.059 0.0 2.1 2.1 4.5 O K

5760 min Winter 98.652 0.052 0.0 1.7 1.7 4.0 O K

7200 min Winter 98.647 0.047 0.0 1.4 1.4 3.6 O K

8640 min Winter 98.644 0.044 0.0 1.2 1.2 3.3 O K

10080 min Winter 98.641 0.041 0.0 1.1 1.1 3.1 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

30 min Winter 91.395 0.0 69.0 33

60 min Winter 57.005 0.0 86.1 54

120 min Winter 34.338 0.0 103.8 94

180 min Winter 25.183 0.0 114.2 132

240 min Winter 20.089 0.0 121.4 170

360 min Winter 14.576 0.0 132.2 236

480 min Winter 11.607 0.0 140.3 292

600 min Winter 9.719 0.0 146.9 342

720 min Winter 8.404 0.0 152.4 384

960 min Winter 6.676 0.0 161.4 500

1440 min Winter 4.819 0.0 174.8 738

2160 min Winter 3.472 0.0 189.0 1100

2880 min Winter 2.749 0.0 199.5 1444

4320 min Winter 1.976 0.0 215.0 2192

5760 min Winter 1.562 0.0 226.6 2944

7200 min Winter 1.300 0.0 235.9 3584

8640 min Winter 1.119 0.0 243.7 4392

10080 min Winter 0.986 0.0 250.3 4984
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Rainfall Details

©1982-2017 XP Solutions

Rainfall Model FSR Winter Storms Yes

Return Period (years) 100 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840

M5-60 (mm) 20.100 Shortest Storm (mins) 15

Ratio R 0.405 Longest Storm (mins) 10080

Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.180

Time

From:

(mins)

To:

Area

(ha)

Time

From:

(mins)

To:

Area

(ha)

0 4 0.090 4 8 0.090
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Model Details
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Storage is Online Cover Level (m) 100.000

Cellular Storage Structure

Invert Level (m) 98.600 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 80.0 0.0 0.801 0.0 0.0

0.800 80.0 0.0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0142-9000-0800-9000

Design Head (m) 0.800

Design Flow (l/s) 9.0

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 142

Invert Level (m) 98.600

Minimum Outlet Pipe Diameter (mm) 225

Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 0.800 9.0

Flush-Flo™ 0.257 9.0

Kick-Flo® 0.562 7.6

Mean Flow over Head Range - 7.6

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 5.1 1.200 10.9 3.000 16.8 7.000 25.3

0.200 8.9 1.400 11.7 3.500 18.1 7.500 26.1

0.300 8.9 1.600 12.5 4.000 19.3 8.000 26.9

0.400 8.7 1.800 13.2 4.500 20.4 8.500 27.7

0.500 8.3 2.000 13.9 5.000 21.5 9.000 28.5

0.600 7.9 2.200 14.5 5.500 22.5 9.500 29.3

0.800 9.0 2.400 15.1 6.000 23.5

1.000 10.0 2.600 15.7 6.500 24.4



 
 

 
 

Ref: ST8180204/SH/DW/016       Issue 2:  2 October 2018 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Appendix F 

 
North-western Catchment 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Glanville Consultants Page 1

Cornerstone House

62 Foxhall Road

Didcot  OX11 7AD

Date 04/06/2018 09:43 Designed by kman

File PP WOODSIDE.SRCX Checked by

Innovyze Source Control 2017.1.2

Summary of Results for 100 year Return Period (+40%)

©1982-2017 XP Solutions

Half Drain Time : 26 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 99.802 0.102 0.0 5.5 5.5 9.6 Flood Risk

30 min Summer 99.820 0.120 0.0 7.0 7.0 11.3 Flood Risk

60 min Summer 99.828 0.128 0.0 7.6 7.6 12.1 Flood Risk

120 min Summer 99.823 0.123 0.0 7.2 7.2 11.6 Flood Risk

180 min Summer 99.814 0.114 0.0 6.5 6.5 10.7 Flood Risk

240 min Summer 99.805 0.105 0.0 5.8 5.8 9.9 Flood Risk

360 min Summer 99.793 0.093 0.0 4.7 4.7 8.7 Flood Risk

480 min Summer 99.784 0.084 0.0 4.0 4.0 7.9 Flood Risk

600 min Summer 99.777 0.077 0.0 3.5 3.5 7.3 Flood Risk

720 min Summer 99.772 0.072 0.0 3.1 3.1 6.8 Flood Risk

960 min Summer 99.765 0.065 0.0 2.6 2.6 6.1 Flood Risk

1440 min Summer 99.755 0.055 0.0 1.9 1.9 5.2 Flood Risk

2160 min Summer 99.747 0.047 0.0 1.4 1.4 4.4 Flood Risk

2880 min Summer 99.742 0.042 0.0 1.1 1.1 3.9 Flood Risk

4320 min Summer 99.735 0.035 0.0 0.8 0.8 3.3 Flood Risk

5760 min Summer 99.731 0.031 0.0 0.7 0.7 2.9 Flood Risk

7200 min Summer 99.728 0.028 0.0 0.5 0.5 2.6 Flood Risk

8640 min Summer 99.726 0.026 0.0 0.5 0.5 2.5 Flood Risk

10080 min Summer 99.725 0.025 0.0 0.4 0.4 2.3 Flood Risk

15 min Winter 99.815 0.115 0.0 6.6 6.6 10.8 Flood Risk

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

15 min Summer 139.514 0.0 11.9 17

30 min Summer 91.395 0.0 16.1 26

60 min Summer 57.005 0.0 20.5 42

120 min Summer 34.338 0.0 25.1 74

180 min Summer 25.183 0.0 27.7 106

240 min Summer 20.089 0.0 29.5 136

360 min Summer 14.576 0.0 32.2 196

480 min Summer 11.607 0.0 34.2 258

600 min Summer 9.719 0.0 35.9 318

720 min Summer 8.404 0.0 37.2 378

960 min Summer 6.676 0.0 39.4 500

1440 min Summer 4.819 0.0 42.5 740

2160 min Summer 3.472 0.0 45.7 1104

2880 min Summer 2.749 0.0 47.9 1472

4320 min Summer 1.976 0.0 51.0 2204

5760 min Summer 1.562 0.0 53.1 2912

7200 min Summer 1.300 0.0 54.5 3672

8640 min Summer 1.119 0.0 55.6 4376

10080 min Summer 0.986 0.0 56.3 5104

15 min Winter 139.514 0.0 13.5 18
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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 99.833 0.133 0.0 7.9 7.9 12.5 Flood Risk

60 min Winter 99.836 0.136 0.0 8.1 8.1 12.9 Flood Risk

120 min Winter 99.823 0.123 0.0 7.2 7.2 11.6 Flood Risk

180 min Winter 99.809 0.109 0.0 6.1 6.1 10.3 Flood Risk

240 min Winter 99.799 0.099 0.0 5.2 5.2 9.3 Flood Risk

360 min Winter 99.784 0.084 0.0 4.0 4.0 8.0 Flood Risk

480 min Winter 99.775 0.075 0.0 3.3 3.3 7.1 Flood Risk

600 min Winter 99.769 0.069 0.0 2.8 2.8 6.5 Flood Risk

720 min Winter 99.764 0.064 0.0 2.5 2.5 6.0 Flood Risk

960 min Winter 99.756 0.056 0.0 2.0 2.0 5.3 Flood Risk

1440 min Winter 99.747 0.047 0.0 1.4 1.4 4.5 Flood Risk

2160 min Winter 99.740 0.040 0.0 1.0 1.0 3.8 Flood Risk

2880 min Winter 99.735 0.035 0.0 0.8 0.8 3.3 Flood Risk

4320 min Winter 99.730 0.030 0.0 0.6 0.6 2.8 Flood Risk

5760 min Winter 99.726 0.026 0.0 0.5 0.5 2.5 Flood Risk

7200 min Winter 99.724 0.024 0.0 0.4 0.4 2.2 Flood Risk

8640 min Winter 99.722 0.022 0.0 0.3 0.3 2.1 Flood Risk

10080 min Winter 99.721 0.021 0.0 0.3 0.3 1.9 Flood Risk

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

30 min Winter 91.395 0.0 18.2 27

60 min Winter 57.005 0.0 23.2 44

120 min Winter 34.338 0.0 28.3 78

180 min Winter 25.183 0.0 31.2 108

240 min Winter 20.089 0.0 33.3 140

360 min Winter 14.576 0.0 36.3 202

480 min Winter 11.607 0.0 38.6 262

600 min Winter 9.719 0.0 40.4 322

720 min Winter 8.404 0.0 41.9 382

960 min Winter 6.676 0.0 44.4 506

1440 min Winter 4.819 0.0 47.9 752

2160 min Winter 3.472 0.0 51.6 1124

2880 min Winter 2.749 0.0 54.1 1476

4320 min Winter 1.976 0.0 57.6 2204

5760 min Winter 1.562 0.0 60.1 2936

7200 min Winter 1.300 0.0 61.9 3680

8640 min Winter 1.119 0.0 63.2 4400

10080 min Winter 0.986 0.0 64.2 5048
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Rainfall Details
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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) 20.100 Shortest Storm (mins) 15

Ratio R 0.405 Longest Storm (mins) 10080

Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.052

Time

From:

(mins)

To:

Area

(ha)

Time

From:

(mins)

To:

Area

(ha)

0 4 0.026 4 8 0.026
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Storage is Online Cover Level (m) 100.000

Porous Car Park Structure

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 31.4

Membrane Percolation (mm/hr) 1000 Length (m) 10.0

Max Percolation (l/s) 87.2 Slope (1:X) 0.0

Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3

Invert Level (m) 99.700 Membrane Depth (m) 0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0148-9000-0300-9000

Design Head (m) 0.300

Design Flow (l/s) 9.0

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 148

Invert Level (m) 99.700

Minimum Outlet Pipe Diameter (mm) 225

Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 0.300 9.0

Flush-Flo™ 0.197 9.0

Kick-Flo® 0.272 8.6

Mean Flow over Head Range - 6.3

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 5.3 1.200 17.3 3.000 26.9 7.000 40.9

0.200 9.0 1.400 18.7 3.500 28.8 7.500 42.4

0.300 9.0 1.600 19.9 4.000 30.8 8.000 43.8

0.400 10.3 1.800 21.0 4.500 32.7 8.500 45.1

0.500 11.4 2.000 22.1 5.000 34.5 9.000 46.4

0.600 12.5 2.200 23.2 5.500 36.2 9.500 47.7

0.800 14.3 2.400 24.2 6.000 37.8

1.000 15.9 2.600 25.1 6.500 39.4
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Appendix G 
 

Indicative Surface Water Drainage Strategy 
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