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Executive Summary 

This Flood Risk Scoping Assessment (FRSA) has been prepared by Peter Brett Associates LLP (PBA) 
to provide an overview of the existing flood risk to land at Bonehurst Road, Horley (the site), which has 
been promoted for residential development by Linden Homes. 

At present the majority of the site is shown as being in Flood Zones 2 and 3 on the Environment 
Agency’s (EA) ‘Flood Map for Planning’ website. It is understood that the EA Flood Zone 2 is based on 
a composite of the historic flood event from 1968 and the 1 in 1000 year (0.1% AEP) flood extent. 
 
It is not appropriate to consider the 1968 flood event due to the changes that have occurred in the 
catchment since the event, most notably the replacement of the Bonehurst Road structure, 
immediately upstream of the site. 
 
PBA was commissioned to analyse the latest hydraulic model of the Burstow Stream and use the data 
to establish the 1 in 100 year (1% annual exceedance probability, AEP) and 1 in 1000 year (0.1% 
AEP) flood extents. 
 
PBA used flood levels extracted from the hydraulic model, and a detailed topography survey of the 
site, to produce a series of revised flood extents for the site corresponding to the EA Flood Zones 
(referred to as PBA Flood Zones). The PBA Flood Zones provide more accurate flood extents for the 
site due to improved local data. 
 
The PBA Flood Zones 2 and 3 cover a smaller area of the site than the equivalent EA Flood Zones, 
resulting in a larger developable area (in accordance with the National Planning Policy Framework, 
NPPF). The PBA Flood Zones should be used in the planning process for this site as they provide the 
most up to date and accurate representation of flood extents at the site.  
 
Land located within PBA Flood Zone 1 is deemed suitable for residential development. However, for 
any development proposed in PBA Flood Zones 2 or 3, a Sequential Test will need to be undertaken. 
 
In considering the proposed residential development, this FRSA addresses the following key aspects: 
 

� Vulnerability to flooding from all sources. 

� Local planning policy requirements. 

� Potential impacts of climate change. 

� Building design and safe access arrangements. 

� Identification of flood mitigation measures. 
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1 Introduction 

1.1 Scope of Report 

1.1.1 This FRSA has been prepared by Peter Brett Associates LLP, on behalf of our client, Linden 
Homes, to provide an overview of the existing flood risk to land at Bonehurst Road, Horley 
(the site) and provide guidance on the implications of developing the site and any mitigation 
measures required. The site is proposed for residential development. 

1.1.2 The FRSA focuses on assessing the practical flood risk issues at the site as follows: 

• Identification of all the potential sources of flooding at the site (i.e. fluvial, pluvial, 
groundwater, surface water);  

• Assessment of the existing flood risk at the site and the potential impact on development 
proposals; and 

• Consideration of the flood risk implications, taking into account the potential allowance for 
climate change over the lifetime of the development, and the identification of the measures 
to mitigate flood risk. 

1.1.3 PBA has many years of experience in, amongst other areas, the assessment of flood 
risk, hydrology, flood defence and river engineering. 

1.2 Sources of Information 

1.2.1 This report has been prepared based on the following sources of information: 

• Environment Agency (EA) published datasets available online as part of the Government’s 
‘Open Data’  project, reproduced with OS mapping under licence to PBA – see Appendix 
A. 

• The latest version of the Burstow Stream hydraulic model, provided by the EA in October 
2017. 

• Reigate & Banstead Borough Council flood risk evidence base, which includes the 
following documents: 

o Surrey County Council Preliminary Flood Risk Assess ment (PFRA) 2011: 
provides information on historic flood records and future flood risk. 

o Surrey County Council Section 19 Flood Investigatio n Report – Reigate & 
Banstead (October 2015): investigates which risk management authorities 
(RMAs) had relevant flood risk management functions during the winter 2013/14 
floods. This report outlines flood risk in the Horley area, with reference to 
Bonehurst Road.  

o Reigate & Banstead Borough Council Local Plan: Core  Strategy (adopted 
July 2014): sets out the strategy on how to manage local flood risk within the 
Borough. 

o Reigate & Banstead Borough Council Strategic Flood Risk Assessment 
(SFRA) 2012: collates evidence on all sources of flood risk and historic flood 
events across the Borough, and forms part of the evidence base for the Local 
Plan. 
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o Reigate & Banstead Borough Council, Mole Valley Dis trict Council and 
Tandridge District Council Level 1 Strategic Flood Risk Assessment (SFRA) 
2017: considers all sources of flooding and provides appropriate supporting 
evidence for the three authorities’ Local Plans. 

o Reigate & Banstead Borough Council Level 2 Strategi c Flood Risk 
Assessment (SFRA) 2017: follows the Level 1 SFRA (2017) and provides 
individual site-level assessments for proposed development sites in the Borough.  

1.3 Policy Context 

1.3.1 This FRSA has been prepared in accordance with the relevant national, regional and local 
planning policy and statutory authority guidance as follows: 

• National policy regarding flood risk as contained within the National Planning Policy 
Framework (NPPF)  (March 2012), the Planning Practice Guidance (PPG) ‘Flood Risk 
and Coastal Change’ (updated April 2015) and the Flood risk assessment – climate 
change allowances  guidance (February 2016); 

• Regional Policy contained within the Thames Catchment Flood Management Plan 
(Summary Report, December 2009) for Sub-area 5 – Urbanised places with some flood 
defences is applicable to the site. The most relevant policy is as follows: 

o Policy option 6: In ‟areas of low to moderate flood risk” action will be taken ‟to 
store water or manage run-off in locations that provide overall flood risk reduction 
or environmental benefits”. 

o ‟The approach to flood risk management in these places uses the natural 
protection already provided by the river channel and the open spaces in the 
floodplain”.  

• Local planning policy contained within the Reigate & Banstead Strategic Flood Risk 
Assessment (SFRA) 2012 . 

� Planning policies need to: 

o ‟Ensure that development does not have an adverse effect on flooding, either on 
the site or elsewhere; 

o Include a requirement that new developments aim to achieve green field run off 
rates; 

o Require the use of SUDS appropriate to local ground conditions be used in all 
new developments; 

o Require an appropriate allowance for climate change to be designed into new 
developments; 

o Protect the areas of the functional floodplain that are currently undeveloped for 
flood storage purposes and restrict future development within these areas to 
water compatible uses and essential infrastructure as defined by the Technical 
Guidance to the NPPF; 

o Restrict all development, including extensions and outbuildings, in Zone 3b to 
functional floodplain in order to reduce loss of storage”. 
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o For proposed developments in the Horley area, Flood Risk Assessments should 
include anticipated flood levels and actual ground levels. 

1.4 Caveats and Exclusions 

1.4.1 This Flood Risk Scoping Assessment has been prepared in accordance with the NPPF and 
Local Planning Policy. Any recommendations regarding building floor levels are based on the 
relevant British Standards (BS8533:2011), the standing advice provided by the EA or based 
on common practice. 

1.4.2 It should be noted that the insurance market applies its own tests to properties in terms of 
determining premiums and the insurability of properties for flood risk. Those undertaking 
development in areas which may be at risk of flooding are advised to contact their insurers or 
the Association of British Insurers (ABI) to seek further guidance prior to commencing 
development.  PBA do not warrant that the advice in this report will guarantee the availability 
of flood insurance either now or in the future. 
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2 Existing Site & Proposals 

2.1 Site Description 

2.1.1 The land proposed for residential development by Linden Homes is located adjacent to 
Bonehurst Road, just south of the Burstow Stream, a tributary of the River Mole (Figure 2.1).  

Figure 2.1 Site Location Plan 

 

 

 

 

 

 

 

 

 

 

2.2 Proposed Development 

2.2.1 The development proposal includes residential units and an associated access road linking 
the site to Bonehurst Road. 

2.3 Watercourses & Flood Defences 

2.3.1 The site is located adjacent to the Burstow Stream, approximately 1.7km upstream of the 
confluence of the Burstow Stream and the River Mole. The Burstow Stream is 17.3km in 
length and has a catchment area of 42.5km².  

2.3.2 The Level 2 SFRA states that the site benefits from protection of the Upper Mole Flood 
Alleviation Scheme. 

2.4 Topography  

2.4.1 A topographic survey of the site was carried out by Midland Survey Ltd in September 2017, 
(see Appendix B ).   

2.4.2 The site generally falls in a northerly direction towards the Burstow Stream, with levels ranging 
between 51.9m AOD and 54.5m AOD. 
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2.4.3 The highest point of the site, at 54.5m AOD, is in the south-western corner close to The 
Spinney. 

2.5 Geology 

2.5.1 The British Geological Society (BGS) website states that the bedrock of the site is the ‘Weald 
Clay Formation – Mudstone’. No superficial deposits have been recorded at the site. 

2.5.2 The Cranfield Soil and Agrifood Institute ‘Soilscapes’ website indicates that the soils on the 
site are generally loamy soils with naturally high groundwater. 
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3 Flood Risk Overview 

3.1 Environment Agency Flood Maps 

EA Flood Zone Map 

3.1.1 The first phase in identifying whether a site is potentially at risk of flooding is to consult the 
EA’s online Flood Zone map (see Figure 3.1) . This provides an initial indication of the 
probability of fluvial/tidal flooding to an area.  

3.1.2 It is understood that Flood Zone 2 ‘Medium Probability’ (land having between a 1 in 100 (1%) 
and 1 in 1000 (0.1%) annual probability of river flooding), in this location is a composite of the 
worst historic flood event and the modelled 1 in 1000 year event, which is EA standard 
practice. 

3.1.3 For this location, Flood Zone 2 is based on the 1968 flood extent. This flood event is the 
largest on record in the area and is considered to have a return period of between 1 in 50 and 
1 in 200 years by most commentators. 

3.1.4 It is widely accepted that the flooding at this location was exacerbated during the 1968 event 
by the under-sized Bonehurst Road bridge opening. Flood waters backed up behind the 
bridge, before flooding Bonehurst Road and eventually the site. The flood outline in Figure 3.1  
is consistent with this flood mechanism.  

3.1.5 Since the 1968 event, the bridge has been replaced and the existing structure has a larger 
opening on the Burstow Stream. The current structure allows for greater conveyance of flood 
waters, meaning the flooding mechanism that caused the 1968 flood event would no longer 
occur in the same way. Therefore, the flood extent is not a reasonable representation of flood 
risk at the site.  

Figure 3.1 Extract of EA Flood Zone Map 
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EA Surface Water Flood Map 

3.1.6 The EA ‘Surface Water Flood Risk Map’ shows where areas could be potentially susceptible 
to surface water flooding in an extreme rainfall event.  It should be noted that these are 
generated using a relatively coarse methodology whereby rainfall inflows are routed over a 
ground surface model.  As such, the analysis does not take account of any below-ground 
drainage infrastructure, but does provide a guide to potentially vulnerable areas based on the 
general topography of an area. 

3.1.7 The latest mapping assesses flooding resulting from severe rainfall events based on the 
following three scenarios: 

• 1 in 30 (3.3%) annual probability rainfall event (‘High’ risk); 

• 1 in 100 (1%) annual probability rainfall event (‘Medium’ risk); 

• 1 in 1000 (0.1%) annual probability rainfall event (‘Low’ risk). 

3.1.8 Land having less than a 1 in 1000 (0.1%) annual probability of flooding is considered to be at 
a ‘Very Low’ risk of flooding. 

Figure 3.2 EA’s Surface Water Flood Map 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

3.1.9 Figure 3.2  indicates that the majority of the site is at a ‘Very Low’ risk (less than 1 in 1000 
(0.1%) annual probability) of surface water flooding. 

3.1.10 The risk of surface water flooding in the east of the site, adjacent to Bonehurst Road, ranges 
from ‘Very Low’ to ‘High’ in a low spot. 

3.1.11 The northwestern corner of the site, adjacent to the Burstow Stream, and a small area towards 
the centre of the site, are at a ‘Low’ risk of surface water flooding. 
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EA Reservoir Flood Map 

3.1.12 The EA’s map showing the risk of flooding in the event of a breach from reservoirs is based 
only on large reservoirs (over 25,000m³). This mapping shows the site is not located within an 
area at residual risk of reservoir flooding. 

EA Historic Flood Information 

3.1.13 Figure 3.3  shows the EA historic flood map for the site. The EA historic flood maps show 
maximum recorded flood extents and are typically compiled based on aerial photos and 
ground surveys.  

3.1.14 In this case Figure 3.3  shows the extents of the 1968 flood event, the largest recorded in the 
area. 

3.1.15 Whilst the 1968 flood event covered most of the site, it is widely accepted that flooding at the 
site was exacerbated by the incapacity of the Bonehurst Road bridge. As discussed above, 
and due to improvements made to the bridge structure, the flood mechanism from 1968 would 
no longer occur. 

Figure 3.3: EA Recorded Historic Flood Extents 
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3.2 Reigate & Banstead Information 

Reigate & Banstead SFRA 

3.2.1 The Reigate & Banstead SFRA provides the following information relating to flood risk in 
southern River Mole catchment, which includes Horley: 

• Fluvial flood risk is the most serious flood risk facing the upper Mole catchment. 

• The current EA flood zone maps indicate that a relatively large number of properties in the 
Horley area are at risk of river flooding. 

• River flooding is a recognised risk to property in the Horley area. Horley is situated at the 
confluence of the River Mole and Gatwick Stream. A short distance downstream is the 
confluence of the River Mole and Burstow Stream, where properties are at a risk of 
relatively frequent flooding, including a 1 in 20 year event. 

• Localised flooding, arising from sewer flooding, the blockage or limited capacity of 
culverts, or rapid runoff during intense rainfall, often referred to as ‘flash flooding’, has 
been reported in many parts of the borough.  

• The risk of groundwater flooding is considered negligible and there is no record of 
groundwater flooding affecting properties within the borough.  

3.2.2 The SFRA ‘Map of Flood Risk’ (see Appendix C ) is consistent with the EA Flood Zone Maps 
and shows the same extents for each flood zone at the site. The SFRA map also highlights 
that the site is subject to surface water flooding. 

Historic flood events 

3.2.3 The Reigate & Banstead SFRA states that the 1968 event ‟was the worst in living memory”, 
whilst the most recent widespread flooding event to affect the local region occurred in 2000. 
Other recent flood events causing widespread disruption in the borough occurred in 2002 and 
2007. 

3.2.4 Widespread flooding occurred in many parts of Surrey during the winter of 2013-14, including 
the Horley area, where there was significant surface water flooding, as reported in the Section 
19 Investigation Report. The Reigate & Banstead Borough Council, Mole Valley Dis trict 
Council and Tandridge District Council Level 1 SFRA  states that these floods were caused 
by ‟a mixture of fluvial and surface water flooding following a period of unprecedented rainfall”. 
Flooding resulted in roads closures and internal property flooding in the local area. 

3.2.5 The Reigate & Banstead Level 2 SFRA includes information about historical flooding at the 
Bonehurst Road site. It was reported that 70% of the site flooded during the 1968 event. 
During a flood event in December 2013, Bonehurst Road flooded up to the site boundary.  

Future flood risk 

3.2.6 The SFRA states that future development in the upper River Mole catchment has the potential 
to increase the risk of flooding to properties in Horley. Therefore, plans for future development 
in these areas will need to be carefully examined to ensure that this risk is managed. 
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4 Latest Flood Modelling 

4.1 EA Flood Modelling 

4.1.1 The Environment Agency has undertaken extensive flood modelling of the River Mole system 
since 1968, with the model being re-run in August 2017, to update the climate change 
allowances as per EA guidance (2017).  

4.1.2 It is a 1D-2D linked ESTRY-TUFLOW model that includes 11km reach of the Burstow Stream 
and 12km length of its tributaries, with the modelling extending from the source of Copthorne 
Brook to the confluence of the Burstow Stream with the River Mole.  

4.1.3 The 2D element of the model was defined using LiDAR data processed in 2010. 

4.1.4 On 5 October 2017, the Environment Agency (EA) provided PBA with the most up to date 
modelled information which is summarised in Table 4.1 , with the flood extents represented in 
Figure 4.1 . 

Table 4-1 – Flood levels extracted from the hydraulic model of the Burstow Stream  

Point 

Water Level (mAOD) 

1in20yr 1in100yr 1in100yr+35% 1in1000yr 

1 52.32 52.52 52.69 52.74 

2 52.30 52.48 52.65 52.68 

3 52.26 52.45 52.62 52.64 

4 52.96 53.28 53.40 53.49 

5 - - 53.33 53.43 

6 - - 53.33 53.43 

7 - - 53.33 53.43 

8 - - 53.32 53.41 

9 - - 53.31 53.39 

10 - - 53.31 53.40 

11 - - 53.32 53.40 

12 - - 53.20 53.23 

13 - - 53.10 53.18 

14 - 52.52 52.70 52.75 

15 - 52.46 52.64 52.69 
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Figure 4.1: Flood events extracted from the hydraulic model. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.2 PBA Flood Modelling 

4.2.1 To supplement the existing LiDAR data, a detailed topographic survey of the site was 
completed in January 2018, and a detailed ground model of the site was produced using this 
data. The flood levels from Table 4.1 were overlaid onto the ground model to produce a series 
of up to date flood outlines that correspond to the EA Flood Zones; these outlines are referred 
to as PBA Flood Zones for clarity. 

4.2.2 Figure 4.2  shows the revised PBA Flood Zones 2 and 3. A climate change allowance of 35% 
has also been added to the 1 in 100 year event in accordance with current EA guidance (see 
Section 6).  

4.2.3 Note the flood extents are slightly larger in Figure 4.2  than the model extents in Figure 4.1 , 
due to the difference in ground model data. The hydraulic model uses LiDAR from 2010 to 
form its ground mode, whereas the ground model for the PBA Flood Zones (Figure 4.2) was 
based on a recent topographic survey of the site that was carried out following vegetation 
clearance at the site. It is likely that some of this vegetation is included in the LiDAR as 
localised high points. 
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4.2.4 As Figure 4.2  is based on the latest ground level data, the PBA Flood Zones are believed to 
be the most reliable assessment of flood zone extents at this location. Note the proposed 
residential development is located PBA Flood Zone 1. 

Figure 4.2: Revised flood mapping using topographic survey and hydraulic model results 

Key 

           Flood Zone 3 

           Flood Zone 3 (plus 35%) 

           Flood Zone 2 
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5 Planning Policy 

5.1 National Planning Policy 

5.1.1 Where flood risk is concerned the National Planning Policy Framework (NPPF) takes a risk 
based approach to the location of new development which acts to direct new development to 
Flood Zone 1 where possible.  Where this is not possible the Sequential Test and, if 
necessary, the Exception Test are employed to assess the suitability of development 
locations. 

5.1.2 Based on the PBA Flood Zones (Figure 4.2 ), land located in Flood Zone 1 is deemed suitable 
for residential development. This is entirely consistent with the approach set out in Tables 1-3 
of the NPPF. Such development in Flood Zones 2 and 3 would need to pass the Sequential 
Test first. 

5.1.3 It should be noted that whilst some of the area within the red line boundary is at high risk of 
flooding this does not stop the area in Flood Zone 1 being appropriate for development and 
this principle of disaggregation of risk has been established. 

5.2 Local Planning Policy 

5.2.1 The extracts from local planning policy are summarised below which support the position 
above taken from national policy. 

5.2.2 Reigate and Banstead Borough Council Strategic Flood Risk Assessment (SFRA) update 
2012 

5.2.3 The SFRA for the site area discusses all sources of flooding relevant to the Borough, historic 
flooding, and includes specific policy for the area. The Assessment also provides advise to 
developers and details of how to manage flood risk through the planning process. 

5.2.4 The SFRA highlights the importance that the River Mole and its tributaries retain their rural 
character, ensuring that development is not permitted to encroach into the natural floodplain of 
the watercourses.  

 
Reigate and Banstead Borough Council Level 2 SFRA 2017 

5.2.5 This Level 2 SFRA includes Detailed Site Summary Tables for a number of sites across the 
Borough, including NWH2 – Land at Bonehurst Road, Horley. This outlines the flood risk 
posed to the site, as explained in Section 3, as well as Sequential, Exception Test and Flood 
Risk Assessment requirements for the site; relevant points are as follows: 

• Sequential Test must be passed; 

• Exception Test would be required if More Vulnerable and Essential Infrastructure is 
located in FZ3a; 

• Detailed modelling will be required to confirm Flood Zone and climate change extents; 

• The Environment Agency would expect to see no encroachment for development within 
flood zone 3 inclusive of climate change to ensure an adequate buffer is maintained. Any 
development proposed here should look to incorporate additional enhancement along the 
river corridor that can potentially increase both flood risk management and environmental 
benefits; 
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• The development should be designed using a sequential approach. Flood Zones 2 and 3, 
and 3a + upper end climate change (subject to a detailed flood risk assessment) should 
be preserved as public green space, with built development restricted to Flood Zone 1. 

 
Reigate and Banstead Local Plan: Core Strategy – Adopted July 2014 

5.2.6 The Local Plan outlines proposed development areas and planning requirements for all 
development within the Borough, in line with national policy. It has been highlighted in the 
SFRA that the NE and NW sectors of Horley are susceptible to flooding, however these areas 
are most appropriately located for residential development as they are adjoined to existing 
urban areas and therefore would be better connected and have access to local facilities so are 
the most sustainable option. This would also apply to the Bonehurst Road site as it is located 
adjacent to Horley NW sector. 

5.2.7 This Local Plan states that “to allow the development of the NE and NW sectors…reduce on- 
and off- site flood risks and ensure that new development is protected from flood risk and does 
not cause downstream flooding.”  

5.2.8 The plan contains various policies, with ‘CS10: Sustainable development’ being of particular 
relevance: “Development will be…located to minimise flood risk, through the application of the 
Sequential Test and where necessary the Exception Test, taking account of all sources of 
flooding including fluvial, surface water, sewer and pluvial flooding, and reservoir failure, and 
manage flood risk through the use of SuDS and flood resistant/resilient design features, and 
where necessary provide floodplain compensation.” 

Reigate and Banstead Development Management Plan – under consultation 

5.2.9 Reigate and Banstead BC are currently developing a Development Management Plan (DMP) 
which will detail how the Core Strategy will be delivered. The DMP underwent one round of 
consultation August – October 2016, with a further consultation period proposed for January – 
February 2018, with adoption of the DMP scheduled for November 2018. The DMP includes 
specific policy and details of allocated development sites for certain types of development that 
have undergone further sequential testing. 

5.2.10 The document which was issued for consultation in 2016 contains a section focusing on 
climate change resilience and flooding. DMP objective SC9 states that development should be 
directed “…away from areas at risk of flooding, and ensure all developments are safe from 
flood risk and do not increase flood risk elsewhere or result in a reduction in water quality.”  

5.2.11 Considering this objective and the NPPF a flood risk specific policy is proposed to be included 
in the DMP: 

“Proposed Policy CCF2 
 

1) Sites within Flood Zones 2 and 3, sites within Flood Zone 1 which are greater than 1 hectare 
in area and sites with critical drainage problems will be required to: 

a. Satisfy the sequential test, and where necessary, the exceptions test; and 
b. Demonstrate through a site-specific flood risk assessment (appropriate to the scale of 

development) and flood risk management plan that the development will be safe for its 
lifetime taking account of the vulnerability of its users, without increasing flood risk 
elsewhere, and where possible reduce existing flood risk overall. 

2) In addition to complying with other relevant DMP policies, including DES1, all development 
proposals in areas of flood risk will be expected to: 

a. Be designed so that the most vulnerable uses are located in areas of lowest flood risk 
within the site. 
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b. Incorporate appropriate flood plain compensation, surface water attenuation, flood 
storage and flood resilient design features, which would not increase flood risk 
elsewhere or reduce the quality of attenuated surface water priopr to it entering the 
watercourse downstream. 

c. Make an appropriate allowance for the effects of climate change representative of the 
nature and scale of development proposals and the national sensitivity ranges for 
rainfall intensity and peak river flows. 

d. Provide for safe access and egress in the event of flooding. 
e. Be designed to ensure the safe management and mitigation of residual risk. 
f. Maintain the free passage of surface water along the natural flow paths where 

possible. 
g. Incorporate a sustainable drainage system – including appropriate arrangements for 

its ongoing maintenance for the lifetime of the development - unless it can be 
demonstrated to be inappropriate. For all major development (including that outside 
flood risk areas), sustainable urban drainage systems should be provided unless 
demonstrated to be inappropriate.” 

5.2.12 The DMP continues to discuss potential development sites, with this site (Bonehurst Road) 
included as NWH2. The document states that there is potential to improve local flood risk 
within the Bonehurst Road site by incorporating flood measures into the development to 
reduce flood risk downstream and along the A23. The DMP lists “Design approach and 
mitigation requirements” relating to flood risk, which would support the development at 
Bonehurst Road as follows: 

 
• “Layout to ensure no development on land within Flood Zone 2 and 3, with flood affected 

land safeguarded as public open space to link up the Riverside Green Chain, 
enhancement to the river corridor and to incorporate additional flood storage to reduce 
downstream flood risk/highway flooding 

• Measures to manage and reduce surface water run-off including a comprehensive system 
of SUDS… 

• …Additional flood storage measures to reduce downstream flood risk and manage 
highway flooding.” 



Flood Risk Scoping Assessment 
Bonehurst Road, Horley 
 
 

 

J:\42020\wp\42020_Bonehurst Rd_Horley_FRS_Final_RevA.docx 17 

6 Impacts of Climate Change 

6.1.1 In considering flood risk to the site, it is necessary to fully consider the potential impacts of 
climate change for the lifetime of the development within the mitigation measures.  The EA 
released new guidance (updated in February 2017) on the application of climate change 
allowances in flood risk assessments:   

https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances 

6.1.2 The EA’s ‘Flood Risk Assessments: Climate Change Allowances’ guidance (which forms part 
of the PPG) provides contingency allowances for potential increases in peak river flow in 
Table 1.  This is summarised below for the site in Table 6.1 . 

 

Table 6-1 - EA Climate Change Allowance 

  TOTAL POTENTIAL CHANGE ANTICIPATED 

RIVER BASIN 
DISTRICT 

ALLOWANCE 
CATEGORY 

FOR ‘2020s’ 
(2015 to 39) 

FOR ‘2050s’ 
(2040 to 2069) 

FOR ‘2080s’ 
(2070 to 2115) 

Thames Upper End 25% 35% 70% 

Thames Higher Central 15% 25% 35% 

Thames Central 10% 15% 25% 

 

6.1.3 The proposed development for the site is residential, which is classified as ‘More Vulnerable’ 
in accordance with NPPF PPG Table 2 (see Section 7). The EA’s guidance indicates that for 
‘More Vulnerable’ development, the following climate change allowances should be used for 
the separate flood zones: 

• Flood Zone 1: central allowance 

• Flood Zone 2: central and higher central allowances 

• Flood Zone 3a: higher central and upper end allowances 

• Flood Zone 3b: development should not be permitted 

6.1.4 Should the potential impacts of climate change increase flood probability, a range of mitigation 
measures will be considered.  
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7 NPPF Vulnerability & Sequential Test 

7.1 Flood Risk Vulnerability 

7.1.1 NPPF PPG ‘Flood Risk and Coastal Change’ Table 2 confirms the ‘Flood risk vulnerability 
classification’ of a site, depending upon the proposed land usage.  This classification is 
subsequently applied to PPS Table 3 to determine whether: 

• The proposed development is suitable for the flood zone in which it is located; and 

• Whether an Exception Test is required for the proposed development. 

7.1.2 The proposed development at the site is classed as follows: 

• Access roads – ‘Essential Infrastructure’ 

• Residential – ‘More Vulnerable’ development 

• Open Space – ‘Water compatible’ development 

7.2 NPPF Sequential Test 

7.2.1 The NPPF follows a sequential risk-based approach in determining the suitability of land for 
development in flood risk areas, with the intention of steering all new development to the 
lowest flood risk areas. 

7.2.2 The NPPF encourages the application of the ‘sequential approach’ in the master-planning 
process for new development, i.e. locating the more sensitive/vulnerable elements of new 
development in the areas which lie at lowest probability of flooding and, conversely, reserve 
the areas of the site at greatest risk of flooding for the least vulnerable elements of the 
development. 

7.2.3 Developments in Flood Zone 1 do not require a sequential test, unless there are flooding 
issues in the area of development. 

7.2.4 A sequential test will however be required if development is proposed in Flood Zones 2 or 3. 

7.2.5 All proposed residential development on the site will be located in PBA Flood Zone 1. 

7.3 NPPF Exception Test 

7.3.1 If the sequential test shows that it is not possible to use an alternative site, developments in 
the following vulnerability classifications will require an exception test: 

• ‘Highly vulnerable’ and in Flood Zone 2 

• ‘Essential infrastructure’ in Flood Zone 3a or 3b 

• ‘More vulnerable’ in Flood Zone 3a 

7.3.2 As all residential development is located in PBA Flood Zone 1 the Exception Test is not 
required. 
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8 Implications and Opportunities for Proposed 
Development 

8.1 Introduction 

8.1.1 The following section provides an overview of the implications and potential opportunities/ 
constraints for future development over the site, to inform the evolving design and approach. 

8.2 Building Design & Ground Floor Levels 

8.2.1 Standard requirements for ground floor levels of new developments are set out in 
BS8533:2011 ‘Assessing and managing flood risk in new development – Code of practice’. 
This recommends floor levels are set a minimum of 300mm above the modelled 1 in 100 
(1.0%) annual probability fluvial flood level, including an allowance for climate change. As the 
residential development proposed for the site is located in Flood Zone 1, this is likely to be 
achieved as a matter of course. 

8.2.2 The residual flood risk associated with excess surface water runoff in an extreme rainfall event 
should be mitigated by ensuring ground floor levels are set a suitable freeboard above the 
surrounding ground (minimum 150mm). Similarly, exterior ground levels across the site should 
also be appropriately contoured to direct surface water away from buildings in such a 
scenario. 

8.2.3 Flood resilient/resistant measures should be incorporated where it is accepted that, in severe 
flood events, water may enter parts of the building so it is necessary to ensure the building will 
remain useable after the floodwater has receded and the area has been cleaned.  Therefore, 
the key issue is to incorporate materials that retain their structural integrity and have good 
drying and cleaning properties (e.g. the use of suitable tiling over areas, with water resilient 
grout).   

8.2.4 It is also recommended that services are secured and sockets etc. are located a suitable 
freeboard above floor level.  The details of these measures can be determined at the detailed 
planning stage of the application. 

8.3 Safe access arrangements 

8.3.1 It is necessary to consider and incorporate safe access arrangements as part of the mitigation 
measures of any new development, to ensure the occupants/users of the development are 
safe in times of flooding and can achieve access/egress to/from the wider area safely.  This is 
particularly important for ‘More Vulnerable’ development that includes sleeping 
accommodation, such as that proposed on the site.  This is considered up to the reference 1 
in 100 (1%) annual probability plus an allowance for climate change flood event.  

8.3.2 Proposed safe access measures should be detailed in a Flood Risk Management Plan 
(FRMP) that is provided to future occupants. FRMPs should provide advice in relation to the 
measures to take before, during and after a flood event.  This could include reference to the 
EA Flood Warning Service in operation for the area and the flood warning information on the 
EA website, which is updated every 15 minutes.  The website below shows any active flood 
warnings in the area by searching using a postcode: 

https://flood-warning-information.service.gov.uk/ 

8.3.3 The website above also provides a link to sign up to register with Floodline Warnings Direct, 
which is recommended for all future occupants of the site. All warnings are also available 
through the EA’s 24 hour Floodline service by dialling 0345 988 1188. 
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8.4 Conservation of Floodplain Storage  

8.4.1 The Reigate & Banstead SFRA outlines the importance of river corridors, which help to retain 
essential flood storage away from built up areas of the Borough. As such, development is not 
permitted to encroach upon the natural floodplain of river corridors. 

8.4.2 Around Horley, land adjoining rivers has been designated in the Reigate & Banstead Local 
Plan: Core  Strategy  to establish a ‘Riverside Green Chain’, such that river environments can 
be protected.  

8.4.3 The Reigate & Banstead SFRA states that a minimum buffer zone must be provided to ‘top of 
bank’ within sides immediately joining a river corridor. This relates to both open waterways 
and culverted waterway corridors. The minimum buffer width is 8m, but this figure may be 
negotiated with the Environment Agency in heavily constrained locations.  

8.4.4 A mitigation requirement included in Reigate and Banstead BC DMP for the site is to enhance 
the river corridor by increasing flood storage and reducing downstream flood risk (see Section 
5). This requirement could be met by altering the Burstow Stream corridor adjacent to the 
existing 1 in 100 year (1%) and 1 in 1000 year (0.1%) extents shown in Figure 4.3 , which 
could be widened, lowered and landscaped to provide additional floodplain storage, which in 
turn would reduce flood risk downstream of the site. 

8.5 Surface Water Drainage 

8.5.1 The NPPF recognises that flood risk and other environmental damage can be managed by 
minimising changes in the volume and rate of surface runoff from development sites, and 
recommends that priority is given to the use of Sustainable Drainage Systems (SuDS) in new 
development, this being complementary to the control of development within the floodplain. 

8.5.2 As the intention of SuDS is to mimic the natural drainage regime of the undeveloped site, the 
NPPF PPG states the following (consistent with the Building Regulations H3 hierarchy):  

 

8.5.3 The Reigate & Banstead SFRA states that developments within the Horley Urban Area are 
required to include SuDS features to ensure that runoff from developments does not increase 
flood risk in the future. Sustainable drainage solutions that rely on infiltration are unsuitable in 
this area due to the nature of the underlying geology, Weald Clay. 
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9 Conclusion 

9.1.1 This Flood Risk Scoping Report (FRSA) has been prepared by Peter Brett Associates LLP 
(PBA), on behalf of our client, Linden Homes, to provide an overview of the existing flood risk 
to the site adjacent to Bonehurst Road, and provide guidance on the implications of 
developing the site and any mitigation measures required. 

9.1.2 The EA’s Flood Zone map illustrates that the majority of the site is within Flood Zone 2 
‘Medium Probability’ (between 1 in 100 (1%) and 1 in 1000 (0.1%) annual probability of river 
flooding), although this is not considered to be a reasonable representation of flood risk at the 
site as Flood Zone 2 represents a composite of the flood extent of the 1968 event and the 1 in 
1000 year flood extent in this location.  

9.1.3 PBA have produced a series of up to date flood outlines (referred to as PBA Flood Zones for 
clarity) for the site, which are considered to be the most reliable assessment of flood extents 
at this location. The PBA Flood Zones were developed by overlaying flood levels onto a 
detailed ground model of the site, and producing revised Flood Zones 2 and 3. A climate 
change allowance of 35% was added to the 1 in 100 year event in accordance with current EA 
guidance. 

9.1.4 All proposed residential development is located in PBA Flood Zone 1 and therefore does not 
need to pass the Sequential Test or Exception Test. 

9.1.5 The floor levels are to be set a minimum of 300mm above the modelled 1 in 100 (1.0%) 
annual probability fluvial flood level, including an allowance for climate change. As the 
residential development proposed for the site is located in Flood Zone 1, this is likely to be 
achieved as a matter of course. It is also advisable to set the ground floor levels at least 
150mm above the external finished levels to protect against surface water runoff. 

9.1.6 Where suitable it is recommended that flood resistant/resilient measures are incorporated into 
the design of the development on the ground floors to ensure the buildings will remain useable 
after any flood water has receded and the area has been cleaned. 

9.1.7 In order to provide additional floodplain storage at the site, the Burstow Stream river corridor 
could be widened, lowered and landscaped. Such river corridor enhancements would allow 
the developable area (in accordance with the PBA Flood Zones in Figure 4.3 ) to remain larger 
than the developable area suggested by the EA Flood Zones (Figure 3.1 ). 

9.1.8 Suitable SuDS features will need to be incorporated into the development at Bonehurst Road 
to ensure that it does not increase flood risk in the future. SuDS that rely on infiltration are 
unsuitable in this area due to the nature of the underlying geology, Weald Clay. 
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Appendix A  Site Location and EA Opendata 
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Appendix B  Topographic Survey  

Topography survey carried out by Midland Survey Ltd, dated January 2018 
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Appendix C  SFRA ‘Map of Flood Risk’ 

SFRA ‘Map of Flood Risk’ 

Reigate & Banstead Borough Council  Strategic Flood Risk Assessment (SFRA) ‘Map of Flood Risk’ 
(Area 3 Low Weald) – dated May 2012. 
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