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1 INTRODUCTION 
RSK Land and Development Engineering Ltd (RSK) was commissioned to carry out a 
Flood Zone Map Review (FRA) for Marshall & Marshall (the ‘client’). This assessment 
has been produced to inform a masterplan for the site and promote the site through the 
local plan.  

This report has been prepared in accordance with the National Planning Policy 
Framework (NPPF)1 and its accompanying Planning Practice Guidance2, the Interim 
Code of Practice for Sustainable Drainage3, BS 8533-2011 Assessing and Managing 
Flood Risk in Development Code of Practice4 and the Non-statutory technical standards 
for sustainable drainage systems5, with site-specific advice from the Environment 
Agency (Environment Agency), the Lead Local Flood Authority (LLFA), the Local 
Planning Authority (LPA), the architect and the client. 

The NPPF sets out the criteria for development and flood risk by stating that 
inappropriate development in areas at risk of flooding should be avoided by directing 
development away from areas at highest risk, but where development is necessary, 
making it safe without increasing flood risk elsewhere.  

The key definitions within the PPG are: 

x “Flood risk” is a combination of the probability and the potential consequences 
of flooding from all sources – including from rivers and the sea, directly from 
rainfall on the ground surface and rising groundwater, overwhelmed sewers 
and drainage systems, and from reservoirs, canals and lakes and other artificial 
sources. 

x “Areas at risk of flooding” means areas at risk from all sources of flooding. For 
fluvial (river) and sea flooding, this is principally land within Flood Zones 2 and 
3. It can also include an area within Flood Zone 1 which the Environment 
Agency has notified the local planning authority as having critical drainage 
problems. 

For this site, the key aspects that require the assessment are: 

x The Environment Agency’s indicative Flood Zone map shows that site is 
located within Flood Zone 1, 2 and 3. (Figure 1.1); and 

x The site area is in excess of 1ha therefore surface water drainage must be 
considered and sustainable drainage systems (SuDS) implemented, where 
possible. 

                                      
1 Communities and Local Government (2012), ‘National Planning Policy Framework’. 
2 Communities and Local Government, ‘Planning Practice Guidance - Flood Risk and Coastal Change, ID 7’, 
March 2014.http://planningguidance.planningportal.gov.uk/blog/guidance/flood-risk-and-coastal-change/ 
3 DEFRA (2004), ‘Interim Code of Practice for Sustainable Drainage Systems’ National SUDS Working Group, 
July 2004. 
4 BSI (2011), ‘BS 8533-2011 Assessing and managing flood risk in development Code of practice’. 
5 DEFRA (2015), ‘Sustainable Drainage Systems, Non-statutory technical standards for sustainable drainage 
systems’. 

http://planningguidance.planningportal.gov.uk/blog/guidance/flood-risk-and-coastal-change/
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The comments given in this report and opinions expressed are subject to RSK Group 
Service Constraints provided in Appendix A. 

 

Figure 1.1: Environment Agency Flood Zone Map (accessed December 2017) 
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2 CONTEXT AND SCOPE OF WORK 
A key element of project development is to prepare a FRA to establish the flood risk 
associated with the proposed development and to propose suitable mitigation, if 
required, to reduce the risk to a more acceptable level.  For this project, the aim is to 
propose suitable mitigation and allow the site to be promoted through the local plan and 
to reflect the latest flood modelling in the area. 

The scope of work relating to a FRA is based on the guidance provided in Section 10 of 
the NPPF and its accompanying Planning Practice Guidance, although no development 
is proposed, the principals for development remain.  

The scope of this assessment therefore comprises the following elements: 

x To obtain information on the hydrology and hydrological regime in and around the 
site, including the latest Environment Agency approved modelling; 

x To obtain the views of the Environment Agency/LLFA/LPA including scope, location 
and impacts; 

x To determine the extent of new flooding provision and the influence on the site; 

x To assess the impact on the site from climate change effects and anticipated 
increases in rainfall over a 100 year period; 

x To submit evidence to the Environment Agency to allow the Flood Zone mapping to 
be updated to reflect the latest information; and 

x To prepare a report including calculations and summaries of the source information 
and elements reviewed. 
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3 SITE DESCRIPTION 
3.1 Location 

Site Address: Land off Smallfield Road, Horley  

Site National Grid Reference for the client’s landholding is: (E) 529496; (N) 143139 and 
is shown in Figure 3.1, below 

Figure 3.1: Current land holding (red outline) 
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Table 3.1: Site setting 

Direction  Characteristic 

North  Directly bounded by Smallfield Road with other existing residential 
dwellings   

East Bounded by Harrowsley Green Farm and its associated  buildings and 
agricultural land 

South Bounded by agricultural land  

West Bounded by Wilgers Farm and Oakwood School 

 

3.2 Land use and topography 
The site is currently existing open agricultural / farming land.  

A site-specific topographic survey has not been provided at this stage; however a site 
walkover had been carried out and confirmed that the site is largely flat with a gentle fall 
in a northerly direction towards Smallfield Road. 

 

3.3 Hydrology 
The main feature of note on the site is Burstow Stream flowing through the site in a 
northerly direction.  This is designated as Main River by the Environment Agency and 
flows under Smallfield Road before converging with Two Mile Brook (Main River) to the 
north of Smallfield Road.  Haroldslea Stream (Main River) is located along the southern 
boundary of the site and converges with Burstow Stream on the southern site boundary.  
In addition to these main channels, a number of smaller field drains are present on the 
site to offer drainage to the agricultural land.  Figure 3.2 shows the principal 
watercourses in the area. 

 



 

Marshall & Marshall  6 
Land off Smallfield Road, Horley 
Flood Risk Assessment 
881230-R2(01)-FRA 

Figure 3.2: Study area watercourses  
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4 SOURCES OF INFORMATION 
4.1 Introduction 

Reliance has been placed on factual and anecdotal data obtained from the sources 
identified.  RSK cannot be held responsible any omissions, misrepresentations, errors 
or inaccuracies with the supplied information.  New information, revised practices or 
changes in legislation may necessitate the re-interpretation of the report in whole or in 
part.  

The information in this report has been prepared following consultation with third party 
consultees, and receipt of third party information. In some instances this may only be 
verbal or informal responses. 

Such information and opinions received from third parties are likely to be subjective to 
the individuals concerned, and may not necessarily represent the opinions of the bodies 
themselves. As such, said opinions may be subject to variation, clarification or 
expansion upon submission of more detailed proposals from the developer. 

All opinions expressed are based upon current design standards and policies in force at 
the date of this report. These standards may be subject to change with the passage of 
time. 

The opinions expressed herein are intended to provide general guidance as to how a 
problem related to a particular development might be resolved. Given the paucity of the 
original information, and the often-indirect nature of information received, they should 
not be relied upon as absolute or definitive guidance as to any particular solution. Such 
conclusions can only sensibly be arrived at upon detailed design. 

As a consequence of the above, RSK LDE will not be held liable for any consequential 
losses, howsoever caused, as a consequence of inaccurate missing, incomplete, or 
erroneous data contained in this report, nor any data capable of being subject to 
variable interpretation by means of its generalised nature. 

 

4.2 Environment Agency consultation 
4.2.1 Flood zone maps 

The Environment Agency Flood Zone mapping study for England and Wales is 
available on their website at http://maps.environment-agency.gov.uk/ 

The relevant guidance notes from the Environment Agency is available online through 
the following link: https://www.gov.uk/planning-applications-assessing-flood-risk 

4.2.2 Site specific consultation 

The Environment Agency was formally consulted as part of this assessment, with 
request for flood related information (including latest model data files) included in the 
consultation. RSK are in possession of the 2012 Burstow Stream modelling data and 
the more recent updates following the latest revisions for climate change allowances.  A 
formal flood map challenge report was submitted to the Environment Agency for review 

http://maps.environment-agency.gov.uk/
https://www.gov.uk/planning-applications-assessing-flood-risk
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in August 2017 (Report Ref: 881230-R1(01)-FRA).  The Environment Agency response 
to this report is summarised below, with a full copy included as Appendix B: 

x A detailed FRA should be submitted for review by the Environment Agency  

x The FRA should use the existing Burstow Stream model but apply an update in 
line with recommendations from the 2014 review.  

x The model should assess incorporating 1960, 1968 and 2013 hydrological 
events as further verification.  

x The Environment Agency would be willing to consider this updated model 
(subject to approval) as providing the best representation of flood risk across 
the catchment and would not refer to historic flood zone 2.  

x The FRA and overall approach to any development must identify the opportunity 
to incorporate Flood Alleviation Scheme benefits to the wider local community 
via Natural Flood Management approaches. 

Following the submission of this report a follow up meeting was held with the 
Environment Agency to ascertain the best approach to take the site forward,. The 
following is a summary of the meeting: 

x The Flood Zone 2 extent is made up of a composite map stemming from historic 
flooding as well as updated flood mapping.  The Environment Agency 
appreciate this may not be accurate but are unwilling to review this mapping 
until more up to date information is provided.  This will come from the flood 
modelling exercise they are looking to commission in the near future, however 
results will be some way off. 

x The Environment Agency are aware of the 2017 model results which included 
the recent updates to climate change, however this has not been tested against 
the 2013 flood event to allow for a good calibration test.   

x The newly commissioned model will look at wider flood alleviation options within 
the catchment and will allow for developer contributions to the scheme.  This will 
allow land to come forward for development as well as offering the existing 
community flood risk reduction. 

x The 'Gatwick expansion' could also free up land along the M23 corridor and 
provide further benefits.  Some of this would include for commercial 
development associated with the airport and good transport links 

x In terms of the site being assessed, it would be more beneficial to consider the 
land to the west of Burstow stream in isolation as it is unlikely that this will 
sterilise any land being considered in the wider flood alleviation options and 
there is approx 17% already located outside of the flood zone.  It was 
mentioned that some localised ground works can be considered if this was to 
locally improve the flood risk situation and manage the water on site.  The areas 
of Flood Zone 3 areas can be used to offer the green space required as well as 
possibly creating some extra flood water storage.  Any flood water offset will 
need to consider the flood zone 3 including climate change (70% increase in 
flows). 
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x Surface water runoff from any development will also need to be considered and 
stored on site in line with local policy requirements. 

 

4.2.3 Burstow Stream Model files 

The Burstow Stream and its associated catchment has been subject to historical 
modeling.  Capita Symonds with Scott Wilson were commissioned by the Environment 
Agency South East Region in July 2011 to undertake a Flood Risk Mapping Study for 
the Burstow Stream and tributaries.   The final model report was published in August 
2012 and updated in August 2017 to reflect the latest guidance on climate change. 

A detailed hydrological assessment was undertaken using a range of Flood Estimation 
Handbook methods, in combination with urban runoff methods to reflect the flat urban 
nature of the catchments. The outputs of this hydrological assessment have been used 
as hydrological inputs into the hydraulic model. Details of this assessment can be found 
in the Burstow Stream Hydrology Report (Capita Symonds, June 2012). 

A linked 1D/2D model was built for the Burstow Stream using ESTRY-TUFLOW 
software. 23 km of watercourse was modeled, which included 87 structures. Cross 
section data for the 1D channel network was obtained from the 2004 Horley Flood 
Study and from further topographic survey collected in December 2011. Elevation data 
for the 2D domain was derived from 1m LiDAR data processed in 2010. OS MasterMap 
data was used to define key features and variable roughness across the floodplain. 

The main areas at considerable risk of flooding in the Horley area are Smallfield and 
east Horley, north of Smallfield Road. Large residential areas are affected. In both 
cases, the dimensions of nearby culverts have a significant effect on flood extents. Land 
raising and SuDS mean the new Horley North East Sector development is not at risk of 
flooding until a 0.1% AEP event. 

The model extends from the headwaters of Copthorne Brook (east of Copthorne) to 
Burstow Stream’s confluence with the River Mole (north-west of Horley). It includes over 
11km of Burstow Stream and 12km of its tributaries, which is greater than the extent 
covered in the previous 2004 study. 

4.2.4 Historic Flooding 

As part of the data request and information extracted from the modeling reports, 
Environment Agency has supplied ESRI shapefiles of historic flood extents for the area.  

Table 4.1 below, details the information provided. 

The 1960, 1968 and 1974 events provide the best information for model calibration / 
verification. No hydrometric data is available for these events, as they instigated the 
flood warning gauges being installed on the Burstow Stream 

Figure 4.1 shows the extent of each of the historic flood events (note the area was not 
affected by the 2000 floods), it can be seen that the site area was potentially impacted 
during the 1960 and 1968 events, with the 1968 event being the worse recorded event 
in the area. 
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Table 4.1: Historic flood data  

Date  Description Area affected Source of 
flooding 

Potential use 
in study 

1960 

Evidence being 
sought from 
Environment 
Agency and 
Reigate and 
Banstead 
Council 

Eastern 
outskirts of 
Horley on River 
Burstow, Two 
Mile Brook and 
Haroldslea 
Stream 

Fluvial – 
channel 
capacity 
exceeded 

Verification of 
flood outlines 
during hydraulic 
model stage 

1968 

Evidence being 
sought from 
Environment 
Agency and 
Reigate and 
Banstead 
Council 

Much of the 
Burstow and 
Gatwick 
Streams and 
tributaries 

Fluvial – 
channel 
capacity 
exceeded 

Verification of 
flood outlines 
during hydraulic 
model stage 

1974 

Evidence being 
sought from 
Environment 
Agency and 
Tandrige District 

Weatherhill 
Stream 

Fluvial – 
channel 
capacity 
exceeded 

Verification of 
flood outlines 
during hydraulic 
model stage 

1990 

Evidence being 
sought from 
Environment 
Agency and 
Reigate and 
Banstead 
Council 

Gatwick and 
Salfords Stream 

Fluvial – 
channel 
capacity 
exceeded 

None 

2000 

Evidence being 
sought from 
Environment 
Agency and 
Reigate and 
Banstead 
Council 

Gatwick Stream 

Fluvial – 
channel 
capacity 
exceeded 

None 
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Figure 4.1: Historic flood event extents  

 

 

 



 

Marshall & Marshall  12 
Land off Smallfield Road, Horley 
Flood Risk Assessment 
881230-R2(01)-FRA 

5 LEGISLATION AND POLICY CONTEXT 
5.1 National policy 

Table 5.1: National legislation and policy context 

Legislation Key provisions 

National Planning 
Policy Framework 
(2012)  

The aims of planning policy on development and flood risk are to 
ensure that flood risk is taken into account at all stages in the planning 
process to avoid inappropriate development in areas at risk of flooding, 
and to direct development away from areas at highest risk. 
Where new development is, exceptionally, necessary in such areas, 
policy aims to make it safe without increasing flood risk elsewhere and 
where possible, reducing flood risk overall. 

Planning Practice 
Guidance (2014)  

The NPPF is supported by an online Planning Practice Guidance, 
which provide additional guidance on flood risk. 

Flood and Water 
Management Act 
2010  

The Flood and Water Management Act (FWMA) aims to implement the 
findings of the 2007 Pitt Review and co-ordinate control of drainage 
and flood issues. 
There are a number of increased responsibilities within the Act that 
affect adoption of SuDS features and the role of the Environment 
Agency to expand on the mapping data they provide. The 
implementation of SuDS features has many beneficial impacts on the 
treatment of surface water during remediation works. 

Water Resources 
Act 1991  

Section 24 – The Environment Agency is empowered under this Act to 
maintain and improve the quality of ‘controlled’ waters 
Section 85 – It is an offence to cause or knowingly permit pollution of 
controlled waters 
Section 88 – Discharge consents are required for discharges to 
controlled waters 

Water Framework 
Directive (2000)  
 

The Water Framework Directive (WFD) requires all inland and coastal 
waters to reach ‘good’ chemical and biological status by 2015. Flood 
risk management is unlikely to have a significant impact on chemical 
water quality except where maintenance works disturb sediment (such 
as de-silting) or where pollutants are mobilised from contaminated land 
by floodwaters. 
The main impact of the WFD on flood risk management, both now and 
in the future, relates to the ecological quality of water bodies. Channel 
works, such as straightening and deepening, or flood risk management 
schemes that modify geomorphological processes can change river 
morphology. The WFD aims to protect conservation sites identified by 
the EC Habitats Directive and Birds Directive that have water-related 
features, by designating them as ‘protected sites’. 
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5.2 Local policy 
Local policies ensures that flood risk is taken into account at all stages in the planning 
process to avoid inappropriate development in areas at risk of flooding and making 
development safe without increasing flood risk elsewhere and where possible, reducing 
flood risk.  The Reigate & Banstead Core Strategy covers a period from 2012 to 2027 

Table 5.2: Local policy context 

LDF document Key provisions and policies 

Reigate and 
Banstead Local 
Plan: Core Strategy 
Adopted July 2014 

Policy CS10 : Sustainable development 
Development will:  
1. Make efficient use of land, giving priority to previously developed 
land and buildings within the builtup areas. 
 2. Be at an appropriate density, taking account of and respecting the 
character of the local area and levels of accessibility and services.  
3. Contribute to the creation of neighbourhoods which are supported by 
effective services, infrastructure and transport options and which are 
designed to be safe, secure and socially inclusive. 
4. Protect and enhance the green fabric, and respect and contribute to 
the borough’s green infrastructure network. 
5. Respect the ecological and cultural heritage of the borough including 
the historic environment. 
6. Minimise the need to travel, whilst increasing opportunities to walk, 
cycle or use public transport, including as part of the green 
infrastructure network.  
7. Minimise the use of natural resources and contribute to a reduction 
in carbon emissions by re-using existing resources, maximising energy 
efficiency, minimising water use, and reducing the production of waste, 
including through sustainable construction methods. Encourage 
renewable energy/fuel production whilst ensuring that adverse impacts 
are addressed, including on landscape, wildlife, heritage assets and 
amenity. 
8. Be designed to minimise pollution, including air, noise and light, and 
to safeguard water quality.  
9. Be designed reflecting the need to adapt to the impacts of climate 
change (for example higher temperatures, increased flooding, 
increased pressure on water resources, impacts on ecology and built 
heritage and impacts on ground conditions).  
10. 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. The criteria 
within this policy, along with policy CS6, will guide the allocation of sites 
through the DMP 
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5.3 Relevant studies 
Table 5.3.: Relevant studies 

Study Comments 

Reigate & Banstead 
Strategic Flood Risk 
Assessment Final 
Report May 2012 

The principle aim of the SFRA was to map all forms of flood risk in 
order to provide an evidence base to locate new development. It also 
aims to provide appropriate policies for the management of flood risk, 
and identify the level of detail required for site-specific FRAs. The 
SFRA contains information and maps detailing flood sources and risks. 
Information relevant to the site is detailed in Section 7 of this report. 
The SFRA notes that 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, and a short distance downstream is the 
confluence of the River Mole and Burstow Stream. All three rivers flow 
through the town in open channel, and all pose a risk of flooding to 
homes and businesses in events of varying magnitude and return 
period. 

PFRA: 
Surrey County 
Council Preliminary 
Flood Risk 
Assessment 
2011  

Preliminary Flood Risk Assessments (PFRAs) are produced by Lead 
Local Flood Authorities (LLFAs) in England and Wales. A Preliminary 
Flood Risk Assessment (PFRA) is the first part of the planning cycle for 
flood risk management as set out in the Flood Risk Regulations (2009), 
which implement the requirements of the European (EU) Floods 
Directive (2007). The EU Floods Directive aims to provide a consistent 
approach to managing flooding across Europe. 
The PFRA is organised by the River Basin District (in this case the 
Thames River Basin District) and produced by the LLFA. The PFRA 
considers local sources of flooding that the LLFA is responsible for: 
ordinary watercourses, surface water, groundwater and sewers where 
flooding is wholly or partially caused by rainwater or other precipitation 
entering or affecting the system. Information is gathered from existing 
sources on past floods and flood models to identify Flood Risk Areas.  

CFMP: 
Thames Catchment 
Flood Management 
Plan 2009 

Catchment Flood Management Plans (CFMP) give an overview of the 
flood risk from inland sources across each river catchment and 
recommend ways of managing those risks now and over the next 50-
100 years. The Environment Agency is responsible for producing 
CFMPs. 
The policy applicable to this site is Policy Option 6 which states “Areas 
of low to moderate flood risk where we will take actions with others to 
store water or manage run-off in locations that provide overall flood risk 
reduction or environmental benefits”. 
There is an intended focus here on sustainable design of the urban 
environment, in particularly focusing on redevelopments rather than 
existing developments.  
The CFMP provides the following key proposed actions: 
Ensure recommendations from SFRAs and LDFs create potential to 
reduce flood risk through. 
Adopt strategic approach to planning and meet wider community 
objectives. 
Develop emergency response planning, improving local awareness and 
preparation. 
Maintain, replace and improve flood defences. Remove culverts. 
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6 SOURCES OF FLOOD RISK 
6.1 Criteria 

In accordance with the NPPF and advice from the Environment Agency, a prediction of 
the flood sources and levels is required along with the effects of climate change from 
the present for the design life of the development (in this case assumed to be 100 
years). To consider these effects of climate change, North Yorkshire County Council 
have requested that a 40% climate change factor be used within the calculations. 

The flood risk elements that need to be considered for any site are defined in BS 8533 
as the “Forms of Flooding” and are listed as: 

x Flooding from Rivers (fluvial flood risk); 

x Flooding from the Sea (tidal flood risk); 

x Flooding from the Land; 

x Flooding from Groundwater; 

x Flooding from Sewers (sewer and drain exceedance, pumping station failure 
etc); and 

x Flooding from Reservoirs, Canals and other Artificial Structures. 

The following section reviews each of these in respect of the subject site. 

 

6.2 Flooding from rivers (fluvial flood risk) 
The latest Environment Agency published flood zone map shows that the site lies within 
Flood Zone 1, 2 and 3, indicating there is a potential risk of flooding to the site from 
fluvial sources.  

The Flood Zones as shown on the latest mapping show a significant proportion of the 
site to lie within Flood Zone 2 (and some within Flood Zone 3).  The latest Flood Zone 2 
mapping is believed to be based on the 1968 flood event which caused widespread 
flooding in the area, whilst the Flood Zone 3 extents are taken from the recent updates 
to the Burstow Stream modelling exercise. 

It is believed that since the construction of the M23 in the early-mid 1970’s, the 
hydraulics of the area has altered and as such the Flood Zone 2 extent is inaccurate. It 
is also acknowledged that Flood Zone mapping ignores the presence of defences, 
however structures that have altered ground levels and are permanent features, such 
as the M23 should be taken into account. 

The stretch of the M23 motorway to the east of Horley was constructed in 1974. The 
remainder of the motorway was completed up to the junction with the M25 by 1975. 
Prior to the construction of the motorway, there were no significant roads in this location 
and the area consisted of open fields with only minor roads running between. 
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A letter correspondence from the Environment Agency dated 2nd September 2014 
(Environment Agency Ref: SL/2014/113234/02-L01) acknowledges there are some 
issues with the Flood Zone 2 extent and notes the following (full response included in 
Appendix C): 

x We confirm the Environment Agency Flood Map for planning is the reference map 
that should be used to undertake sequential testing. This is the composite flood 
map that incorporates all modelled and historic extents. This provides uniformity 
that all planning decision making is based upon the same consistent assumptions.  

x We acknowledge that there are structures that impact the hydrology and hydraulics 
and this is demonstrated in the recent updated modelling. However, we are aware 
that the drainage from the M23 motorway via various balancing ponds has a 
significant impact upon the downstream hydrology. We are investigating a number 
of issues pertaining to the impact that these structures had during the winter 
2013/14. 

x We are working with the Highways Agency and other Risk Management Authorities 
to assess the performance and design of the runoff from the motorway to consider 
its impact upon downstream hydrology. Therefore, historic flood events remain a 
fundamental element for consideration. Consequently it would not be prudent to 
consider that the construction of the M23 in isolation has had a direct impact upon 
reducing the downstream flood extent. We would therefore recommend that any 
detailed assessment considers not just the main motorway structures impacting the 
hydrology but also the runoff and drainage arrangements. 

Hydraulic modelling by the Environment Agency indicates that the culvert structure 
through the M23 motorway embankment, and presumably the embankment itself, is a 
restriction to floodplain flows.  The 2012 model development and the subsequent 2017 
climate change updates use ground level and structure data based on the current 
situation, including the existing culvert under the M23. The Environment Agency model 
has been interrogated to determine the parameters of this structure. The culvert under 
the M23 motorway north of junction 9 is a rectangular culvert that is 3.9m wide, 3.04m 
in height and 67m long. 

Based on the modelled results Flood Zone 3 is shown to be of limited extent between 
the M23 motorway and Smallfield Road, with flooding predominantly constrained to the 
channel, but more extensive flooding ‘backing up’ behind the road crossings. Flood 
Zone 2 is shown to be very extensive, with much of the land in south-east Horley 
located within it, including the majority of the land between the M23 motorway and 
Smallfield Road. There is no obvious ‘step change’ in flood extent at the M23 motorway 
crossing, as there is with the Flood Zone 3, suggesting no ‘backing up’. 

Flood extents generated by the peak flood levels output from the Environment Agency’s 
latest flood risk modelling, Figure 6.1. The 1 in 100 year flood extent (blue outline) 
accords with the Flood Zone 3 presented in Figure 1.1. However, the 1 in 1000 year 
modelled flood extent (green outline) indicates a significantly smaller inundated area 
between the M23 motorway and Smallfield Road than the Flood Zone 2 extent. 
Furthermore, the 1 in 1000 year modelled flood extent is more extensive upstream of 
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each key road crossing than downstream, suggesting a head loss through each 
structure and ‘backing up’ upstream, as is seen in the 1 in 100 year extent. 

The model shows the lowest point of the embankment of the M23 motorway is the point 
nearest to junction 9 as it lowers to pass under the raised roundabout of the junction. 
The lowest point of the motorway is at 61.8m AOD, which is approximately 2.3m above 
the 1 in 1,000 annual probability flood level.  

The head loss through the culvert structure itself is approximately 200mm in the 1 in 
1000 year scenario. However, the difference in water level on the floodplain upstream 
and downstream of the motorway embankment is approximately 770mm for the 1 in 
1000 year scenario.  

The latest model results demonstrate that the M23 motorway is a significant restriction 
to floodplain flow. The culvert structure has a large flow capacity and would have 
negligible impact under normal flows. However, the model results indicate that the M23 
motorway, a significant embankment set approximately 3m above normal ground level 
perpendicular to the watercourse, is a restriction to floodplain flows with large volumes 
of floodwater behind it as shown on Figure 6.1. 

 

  



 

Marshall & Marshall  18 
Land off Smallfield Road, Horley 
Flood Risk Assessment 
881230-R2(01)-FRA 

 
Figure 6.1: Modelled flood extents (taken from 2012 model outputs)  

 
Figure 6.2 below shows the comparison between the modelled 1 in 1000 year outputs and the current 
Flood Zone 2 extent. 
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Figure 6.2: Modelled flood extents comparing Flood Zone 2 (blue) and the modelled 1 in 
1000 year outlines (green)  

It is clear there is some disparity between the latest 1 in 1000 year flood model results 
and the current Flood Zone 2 outlines.  It is acknowledged that the flood extent during 
the 1968 event was greater than that shown by the latest flood modelling, however 
recent constructions such as the M23 and the associated ground works and river 
crossings should be taken into account when delineating the Flood Zone 2 extent.  The 
M23 crosses the Burstow Stream natural floodplain.  It was constructed after the 
significant flood events of 1960 and 1968. The results of the most recent modelling 
exercise demonstrate that the motorway embankment is a significant obstruction to 
floodplain flow and that if an event with a magnitude of the 1968 flood event were to 
occur again, the flooding downstream of the motorway would be less extensive than 
was observed during the historic event.  The Flood Zone maps show the flood extent 
ignoring the presence of defence infrastructure; however the M23 and the associated 
ground works are not considered to be flood defence infrastructure and should be 
considered to be a more permanent feature, as such should be taken into account when 
assessing the flood extent.  Whilst data has not been provided on the return periods of 
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the historic flooding in the area, it can be seen that areas downstream of the M23 have 
not flooded to the extent of that prior to the construction of the M23. 

6.2.1 Climate change 

Fluvial flooding is likely to increase as a result of climate change. A greater intensity 
and frequency of precipitation is likely to raise river levels and increase the likelihood of 
a river overtopping its banks.  In 2016 revised guidelines on the impacts of climate 
change was published, this required the assessment of increases of river flows on the 
associated floodplain.   The latest guidance for the site area and associated flood 
zoning is an increase of 70% on river flows during the 100 year event.  Figure 6.3, 
below shows the impacts of the increase flows on the flood extent.  The mitigation 
section of this report will be based on the flood extent including a 70% increase in river 
flows. 

 
Figure 6.3: Modelled 100 flood extents (green) and the modelled 1 in 100 year outlines 
including a 70% increase in flows (green)  
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6.2.2 Model Reliance 
Model development and understanding is required to be able to place a reasonable 
level of confidence in the model and its outputs.  Greater confidence can be placed on a 
model that has been testing using a number of different parameters, i.e. sensitivity 
testing as well as comparing the results against known events (model verification). 

Sensitivity testing was undertaken to assess the impact of the assumptions made 
during the model development. This involved varying a number of parameters and 
running the model with the 1 in 100 year flood event. The following sensitivity runs were 
undertaken: 

x Downstream boundary - the water depth was increased and decreased by 200mm 
x Manning’s n values in the channel were increased and decreased by 20% 
x Culverts within the model were blocked by 20% 
x Inflows - the inflows to the model were increased and decreased by 20% 

Altering the downstream boundary by ±200mm made no difference for the majority of 
the catchment.  Around 2.5km of Burstow Stream saw some change with the effects 
reducing further from the confluence with the River Mole.  

Increasing and decreasing the inflows by 20% had very little effect on the results except 
in a small number of isolated locations, especially along Copthorne Brook and 
Weatherhill Stream. Changing Manning’s n had a more significant impact in places with 
some sites along Copthorne Common Ditch and Redehamall Brook experiencing 
between 30% and 50% change to water depth. Manning’s n was already set relatively 
high due to the watercourse being narrow and the large amount of vegetative growth 
present. 

Culverts within the model were blocked by 20%. As with the flow changes, the effect 
this had on the model results was limited to only a few locations. Only two cross 
sections within the model experienced changes in water depth of higher than 20%. One 
was on Copthorne Brook and the other on Weatherhill Stream. 

For the historic event verification, three events were selected. The two largest events 
from the hydrological analysis were selected, namely event the 2002) and 2008 event, 
plus one from 2004 which was selected as the largest suitable catchment-wide in recent 
years (January 1998 to July 2007, from inspection of the historic data at Peeks Brook 
Lane and Bonehurst Bridge gauges). Since the historic verification was only assessed 
at the two gauges, which are not influenced by Mole backwater, a simplified normal-
depth QH relationship was used at the downstream boundary. 

The historic event model verification show a generally good shape of hydrograph fit 
considering the lack of gauged flows for calibrating the hydrology. 

 

6.3 Flooding from the sea (tidal flood risk) 
The site is not considered to be at risk from tidal flooding due to its inland location. 
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6.4 Flooding from the land (overland pluvial flood risk) 
If intense rain is unable to soak into the ground or be carried through manmade 
drainage systems, for a variety of reasons, it can run off over the surface causing 
localised floods before reaching a river or other watercourse. 

Generally, where there is impermeable surfacing or where the ground infiltration 
capacity is exceeded, surface water runoff will occur. Excess surface water flows from 
the site are believed to drain naturally to the local water features, either by overland 
flow or through infiltration. 

 

Figure 6.4: Environment Agency surface water flood risk map 

The Environment Agency’s surface water flood map (Figure 6.4) shows that the 
majority of the site is considered at very low risk from this source. There is an area of 
flood risk located within the boundary of the site. This shows a clear flow path of surface 
water flood risk, however this follows the watercourses and is confined to the areas as 
shown in the flood zone.  The development of the site will ensure that this existing 
potential flood risk is taken into account by capturing and managing any precipitation 
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falling on the site and will seek to reduce runoff rates during the more extreme rainfall 
events.  

6.4.1 Climate change 

Surface water flooding is likely to increase as a result of climate change in a similar 
ratio to fluvial flooding. Increased intensity and frequency of precipitation is likely to lead 
to reduced infiltration and increased overland flow. Climate change has been 
considered in the surface water drainage strategy for the site.  

 

6.5 Flooding from groundwater 
Groundwater flooding tends to occur after much longer periods of sustained high 
rainfall. Higher rainfall means more water will infiltrate into the ground and cause the 
water table to rise above normal levels. Groundwater tends to flow from areas where 
the ground level is high, to areas where the ground level is low. In low-lying areas the 
water table is usually at shallower depths anyway, but during very wet periods, with all 
the additional Groundwater flowing towards these areas, the water table can rise up to 
the surface causing Groundwater flooding.  

The Reigate and Bansted Strategic Flood Risk assessment suggest there is no record 
of groundwater flooding affecting properties within the borough, however a high ground 
water table, and even springs, are found in some of the soils strata across the middle of 
the borough. The Environment Agency groundwater map suggests the site is located in 
an area with a high minor aquifer.  A number of BGS borehole records suggests that 
ground water has been struck as close as 2m bgl in places with other borehole logs 
reaching 10m+ with no groundwater strikes.  This suggests perches water sitting above 
lenses of clay or other impermeable materials.   

The resultant Groundwater flood risk to the development area is considered to be 
moderate. 

6.5.1 Climate change 

Climate change could increase the risk of Groundwater flooding as a result of increased 
precipitation filtering into the Groundwater body. If winter rainfall becomes more 
frequent and heavier, Groundwater levels may increase. Higher winter recharge may 
however be balanced by lower recharge during the predicted hotter and drier summers. 
This is less likely to cause a significant change to flood risk than from other sources, 
since Groundwater flow is not as confined. It is probable that any locally perched 
aquifers may be more affected, but these are likely to be isolated. The change in flood 
risk is likely to be low. 

 

6.6 Flooding from sewers 
Flooding from artificial drainage systems occurs when flow entering a system, such as 
an urban storm water drainage system, exceeds its conveyance capacity, the system 
becomes blocked or it cannot discharge due to a high water level in the receiving 
watercourse. A sewer flood is often caused by surface water drains discharging into the 
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combined sewer systems; sewer capacity is exceeded in large rainfall events causing 
the backing up of floodwaters within properties or discharging through manholes.  

Most adopted surface water drainage networks are designed to the criteria set out in 
Sewers for Adoption6. One of the design parameters is that sewer systems be designed 
such that no flooding of any part of the site occurs in a 1 in 30 year rainfall event. By 
definition a 1 in 100 year event would exceed the capacity of the sewer network as well 
as any proposed drainage. 

Given the rural nature of the site, it is unlikely to be impacted by localised sewer 
flooding.  A full development enquiry will be submitted to the sewerage undertaker if a 
sewer connection is sought for foul or surface water to ensure there is capacity in the 
surrounding networks. 

The resultant sewer flood risk to the development area is considered to be low. 

6.6.1 Climate change 

The impact of climate change is likely to be negative regarding flooding from sewers. 
Increased rainfall and more frequent flooding put existing sewer and drainage systems 
under additional pressure resulting in the potential for more frequent surcharging and 
potential flooding. This would increase the frequency of sewer flooding in general but is 
not significant in terms of the proposed development. 

 

6.7 Other sources of flooding 
6.7.1 Reservoirs 

Flood events can occur from a sudden release of large volumes of water from 
reservoirs, canals and artificial structures.  

The Environment Agency reservoir flood map shows the largest area that might be 
flooded if a reservoir were to fail and release the water it holds. According to the 
mapping the site is not located within an area at risk from reservoir flooding. 

In addition, reservoir flooding is also extremely unlikely. There has been no loss of life 
in the UK from reservoir flooding since 1925. Since then reservoir safety legislation has 
been introduced to ensure reservoirs are maintained. According to the Environment 
Agency Reservoir flood maps the site is not at risk of flooding from reservoirs. 

The resultant flood risk is considered to be very low.  

 

 

 

 

 

 

                                      
6  WRC, ‘Sewers for Adoption’ 7th Edition, 2012 
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Figure 6.5: Environment Agency reservoir flood risk map 

6.7.2 Climate change 

Reservoirs can be managed over time, controlling inflow/outflow of water and therefore 
there is the capacity to control the effects of climate change. Increased rainfall has the 
potential to increase base flow, but this should be minimal. It is unlikely that there will be 
a substantial change to the risk of flooding for this site. 

6.7.3 Canals 

There are no Canal & River Trust owned canals or assets within the study area. 

 

6.7.4 Blockages of artificial drainage systems 

There is a possibility that flooding may result due to culverts and/or sewers being 
blocked by debris or structural failure. This can cause water to backup and result in 
localised flooding, as well as placing areas with lower ground levels at risk. 

There is potential for the watercourses surrounding the site to block, however the main 
point a blockage could occur in where the watercourses pass under Smallfield Road.  
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Should a blockage at this point occur, flows will come out of bank and flow over the 
road, thus having a negligible impact on the site.  

Climate change may increase the risk of flood from this source due to the increase in 
flow volume and velocity which would result from increased rainfall under predicted 
future climatic conditions. As a result these increased flows have the ability to carry 
larger amounts of debris which may result in a greater risk of the culvert blocking. 
However, provided culverts and ditches are kept clear and maintained, the risk of 
flooding is unlikely to increase from this source. 
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7 SURFACE WATER DRAINAGE 
ASSESSMENT 

7.1 Scope 
As development is greater than 1Ha in size, the Environment Agency and the LLFA 
requires such development to focus on the management of surface water run-off. This 
section discusses the potential quantitative effects of the development on both the risk 
of surface water flooding on-site and elsewhere within the catchment, as well as the 
type of potential SuDS features that could be incorporated as part of the development 
framework plan. 

The existing site area is considered as Greenfield and naturally drains to watercourse 
network on the site.  

The NPPF states that SuDS should be considered wherever practical. The use of SuDS 
is also encouraged by regional and local policy.  In accordance with local and national 
guidance, the surface water drainage strategy should seek to implement a SuDS 
hierarchy that aspires to achieve reductions in surface water runoff rates to Greenfield 
rates (Preferred Standard).  

In addition, Building Regulations Part H7 requires that the first choice of surface water 
disposal should be to discharge to an adequate soakaway or infiltration system, where 
practicable. If this is not reasonably practicable then discharge should be to a 
watercourse, the least favourable option being to a sewer (surface water before 
combined). Infiltration techniques should therefore be applied wherever they are 
appropriate. 

Infiltration 

Infiltration should be considered as the primary option to discharge surface water from 
the developed study area. The effectiveness of infiltration is completely dependent on 
the physical conditions at the study area. Potential obstacles include: 

x Local variations in permeability preventing infiltration – It is understood from the 
BGS geological mapping that it is unlikely that discharge to infiltration in the 
study area will be a feasible option; 

x Shallow groundwater table - For infiltration drainage devices, Building 
Regulation approved document H2 states that these “should not be built in 
ground where the water table reaches the bottom of the device at any time of 
the year”.  Groundwater is unlikely to prevent the use of infiltration based SuDS 
if the development areas are located away from the valley bottom, and; 

x Source Protection Zones - The study area is not located within a Groundwater 
Source Protection Zone.  

                                      
7 HM Government (2010 with 2013 amendments), ‘The Building Regulations 2010: Approved Document H - 
Drainage and Waste Disposal (2002 Edition incorporating 2010 amendments)’ 
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Based on the geology underlying the site (mudstone bedrock), it is unlikely that 
infiltration based SuDS will be possible. 

Discharge to watercourse 

A number of watercourses are located within the site boundary which may be suitable 
for discharge of surface water.  Due to the topography, the majority of the site currently 
drains to this location, either through overland or subsurface flows.  Flows into any 
watercourse will be limited in line with the relevant policies. 

Discharge to surface water sewer 

It is thought there are no suitable surface or combined sewers located within or directly 
adjacent to the study area.  With the location of the water courses on site, it is 
suggested that a connection to a sewer is not required for surface water. 

In order to not exacerbate the risk of flooding to both the development and others 
downstream of the site, no flooding of the site will be allowed up to the 1 in 30 year 
event and no flooding of the dwellings or off-site will be allowed within the 1 in 100 year 
event inclusive of 40% climate change factor. Surface water must be attenuated on site 
and be allowed time to infiltrate into the ground. The alternative to infiltration is 
discharge from an outfall location to a watercourse. Based on the local policies in the 
area, this should ensure that offsite flows are limited to the predevelopment greenfield 
rates for the area being developed.  Any flows generated in excess of this will be 
attenuated on site in suitably designed structures (i.e. ponds).  The location and size of 
these features will be developed as a development plan comes forward. 

 

7.2 Sustainable Drainage Systems (SuDS) 
In accordance with the NPPF, Sustainable Drainage Systems (SuDS) should be 
specified wherever possible to manage surface water. This in turn reduces the burden 
downstream on both watercourses and sewerage systems.  

SuDS have the ability to address three core objectives; water quantity, water quality 
and amenity value. With the appropriate system specified, all three core objectives can 
be satisfied. 

Where possible, peak surface water discharge rates to watercourses and sewers 
should be reduced. Preference should always be given to SuDS over the traditional 
methods of buried sewers wherever possible and practical. Runoff from car parking 
areas and roads could be conveyed through swales, permeable pavements, bio-
retention areas and petrol interceptors to provide a degree of treatment before flows are 
carried to public sewers. 

Opportunities should be taken to provide soft landscaping where at all possible on site 
to assist in minimising surface water run-off. Added benefits include biodiversity and 
visual enhancements.  Specific SuDS solutions will be specified at the detailed design 
stage, however it is proposed that the existing land drainage systems and watercourses 
be maintained and integrated wherever at all possible. 

There is excellent potential for the use of SuDS across the proposed development area. 
SuDS features are proposed in the form of swales and ditches that interconnect to the 
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existing land drainage systems and adjacent watercourses. It is proposed that the 
existing land drains and ditches be maintained and utilised where possible, with 
improvements proposed to enhance the biodiversity, visual impact and further reduce 
flood risk to both the proposed and the existing adjacent dwellings.  The proposed 
onsite surface water drainage system will need to be sized to cater for storm events up 
to and including the 100 year return period storm event with a 40% allowance for 
climate change. 
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8 FLOOD MITIGATION MEASURES 
8.1 Overview 

The site is currently proposed to be a residential or mixed used development. As a 
result, this end use is considered to be More Vulnerable. In accordance with the 
requirements of the sequential test development should be guided to areas of lesser 
flood risk.  Whist it is acknowledged by the Environment Agency that the current flood 
zone 2 may be inaccurate based on the current catchment conditions, the flood maps 
(based on a historic flood event) will remain as they currently are until the updated 
Burstow Stream model is ready for issue.  As a result the following is based on the 
latest flood model available with the aim of allowing this site to be put forward for 
potential allocation thought the local plan, whist recognising that further work maybe 
required to ensure flood risk is not exacerbated elsewhere or sterilising land that may 
be required for a wider flood alleviation scheme.   

 

8.2 Flood Compensation 
Following a meeting with the Environment Agency on the 29th November the option of 
offering flood compensation was proposed.  It was suggested that some localised 
ground works can be considered if this will locally improve the flood risk situation and 
manage the water on site.  There are some areas of Flood Zone 3 on the site and these 
will not be subject to alterations in ground levels as much of this area is classed as 
functional floodplain.  If flood water compensation is to be considered, flood water offset 
will need to consider the Flood Zone 3 including climate change (70% increase in 
flows).  A review of the latest hydraulic model compared the Flood Zone 3 including 
climate change (70% increase in flows) with the modelled 1000 year flood extent and 
found these to be very similar in extent and depth (Figure 8.1).  It is therefore proposed 
that any ground works and developable area will be located outside of the modelled 
Flood Zone 3 (1 in 100 year flood extent). 

In terms of floodplain compensation works this should be offered at a level for level 
basis rather than just a volumetric offset and the detail of this will be worked up as a 
development framework plan comes forward.  Due to the flood depths on site largely 
below 200mm in depth it is considered reasonable that a direct area offset can be 
considered at this stage to demonstrate that floodplain offset is feasible.  Figure 8.2, 
shows areas which could be altered to offset the floodplain (outside of the 100 year 
flood extent).  Based on this plan it has been estimated that approximately 2000m3 of 
floodplain storage will be lost by raising the areas shown by yellow outline and by 
lowering the areas shown in red by approximately 300mm this floodplain volume can be 
off set.  The areas shown by the red outline are hydraulically connected to the 
floodplain and therefore should allow flood waters to inundate and recede naturally as 
the flood event occurs. 
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Figure 8.1: Comparison between the modelled 100 year +70% outline (blue) and the 1000 year 
flood outline (green) 
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Figure 8.2: Areas to be considered for land raising (yellow outline) and land lowering (red 
outline) based on the modelled 100 year +70% outline (blue) and the 100 year flood outline 
(green) 

 

8.3 Overland flood flow 
As the Environment Agency’s online mapping suggests there is a little risk from 
overland pluvial flow routes (outside of the flood zone). The site currently falls 
predominantly to the north; it is suggested these falls are maintained to allow drainage 
of surface water.  

 

8.4 Finished floor levels 
As the proposed developable area will not be affected by the 1 in 100 year fluvial 
flooding there is no need to incorporate any freeboard levels into the finished floor 
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levels of the design. Low lying areas that could lead to ponding of surface flows will be 
avoided by careful design of finished levels. 

As a result it is recommended that the proposed site levels should be set no less than 
250mm at or above the existing ground levels in the areas of designated Flood Zone 1. 

Where site levels are proposed to be locally elevated, to provide gravitational drainage 
falls, the falls should be maintained away from the properties whilst still tying in to the 
proposed highways. 

 

8.5 Safe access/egress 
Although formal access arrangements have not be provided at this stage, it is 
anticipated that the main access will be off Smallfield Road with a secondary access off 
Silverlea Gardens.  Silverlea Gardens is located outside of the flood zone and as such 
a proposed site access lies outside of the 1 in 1000 year climate change flood extent, 
safe access and egress will be available up to this storm event. For extreme events 
above this, it is considered appropriate that site users should be able to safely escape 
to an area away from the watercourse. In addition, the proposed buildings will be set 
above the existing ground level and will likely contain an internal access to the first 
floor. 

 

8.6 Residual Risks 
Locating the development sequentially within the areas of lowest flood risk and applying 
the mitigation measures proposed means the proposed development will be accessible 
during the extreme flooding event. 

The development and its drainage systems should be designed to cope with intense 
storm events up to and including the 100 year return period rainfall event with an 
allowance for Climate Change. If an extreme rainfall event exceeds the design criteria 
for the drainage system it is likely that there will be some overland flows that are unable 
to enter the system, it is important that these potential overland flows are catered for 
within the proposed planning layout in the event that the capacity of the drainage 
system is exceeded. 

Any overland flows generated by the proposed development must be carefully 
controlled; safe avenues of overland flow away from the existing and proposed 
buildings are advised.  As with any drainage system blockages within either the foul or 
surface water system have the potential to cause flooding or disruption. It is important 
that should any drainage systems not be offered for adoption to either the Water 
Company or the Local Authority then an appropriate maintenance regime be scheduled 
with a management company for these private drainage systems. 
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9 CONCLUSIONS AND 
RECOMMENDATIONS 

9.1 Conclusions 
The Flood Risk Assessment has been prepared to support the Development Statement 
which promotes the site for housing allocation in the Council’s emerging Local Plan. 

The residential nature of the development proposals means the classification of the site 
is ‘more vulnerable’ according to the NPPF. Development of this type is considered 
appropriate in Flood Zone 1 and provided the sequential and exception tests are 
successfully applied development within Flood Zones 2 and 3 is also acceptable. 

The Flood Risk Assessment (FRA) has reviewed all sources of flood risk to both the 
proposed development and to the existing adjacent development as a result of the 
proposals, including; fluvial, tidal, pluvial, groundwater, sewers and flooding from 
artificial sources. 

This report has reviewed the current Environment Agency Flood Zone map and the 
latest available flood modelling data for the Burstow Stream and wider catchment.  It 
has concluded that the current Flood Zone 2 as shown on the Environment Agency 
Flood Zone map is based on historical flood information, principally the 1968 flood 
event.  Since this event the catchment has undergone significant changes which has 
impacted on the hydraulics of the floodplain.  The main contributor to this is the 
construction of the M23 motorway which acts as a restrictor to flows creating areas 
when water in extreme events will ‘back up’.  As a result of this, the 1000 year flood 
extent around the southern areas of Smallfield Road has been significantly reduced.   

The proposed residential development is to be predominantly located within Flood Zone 
1 and only a small proportion is proposed within the 1 in 100 year +70% flood extent; 
where this occurs the volume of floodplain displaced from this area will need to be 
compensated for. This is proposed to be within an area considered to be more 
appropriate and conductive to the storage of stormwater and has the potential to 
significantly reduce the potential flood risk to the existing adjacent residential dwellings. 
The specific volume of compensatory storage required will be determined as the design 
and layout progresses. 

Hydrological modelling will be undertaken to identify areas most at risk of flooding and 
to inform future planning applications/masterplanning of the site. However, it should be 
noted that the entire site area is required to design a scheme which provides flood 
storage for the development and to improve/reduce flood risk to existing dwellings. 
Therefore, the whole site will need to be allocated to achieve this. The areas at greater 
risk of flooding will be utilised and designed for storage or wetland – a major benefit of 
the scheme. Although housing is proposed partially within the current floodplain, 
compensatory storage is provided and overall, there should be a low resultant flood risk 
provided the appropriate mitigation measures are applied following the detailed 
hydrological modelling. 
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As with any development overland flows generated by the proposed development must 
be carefully controlled; safe avenues of overland flow away from any existing and 
proposed buildings are advised. Blockages within either the foul or surface water sewer 
systems have the potential to cause flooding or disruption. It is also advised that 
external levels fall away from property to minimise the flood risk from a variety of 
sources. 

Based on the ground conditions identified, it can be considered that infiltration drainage 
is unlikely to provide a suitable means of surface water disposal for the flows generated 
by the proposed development. The indication from the desk study is that the site is also 
underlain by mudstone this again means the discharge to ground via infiltration is 
unlikely to be a viable means likelihood of surface water management. 

It is proposed that surface water discharge be to the adjacent land drainage systems 
and watercourse best mimicking the pre-development scenario. There is excellent 
potential for the use of SuDS across the proposed development area. SuDS features 
are proposed in the form of swales and ditches that interconnect to the existing land 
drainage systems and adjacent watercourses. It is proposed that the existing land 
drains and ditches be maintained and utilised where possible, with improvements 
proposed to enhance the biodiversity, visual impact and further reduce flood risk to both 
the proposed and the existing adjacent dwellings. 

The proposed onsite surface water drainage system will still need to be sized to cater 
for storm events up to and including the 100 year return period storm event with a 40% 
allowance for climate change. Locating the development sequentially within the areas of 
lowest flood risk and applying the mitigation measures proposed means the proposed 
development will be accessible during the extreme flooding event. 

 

9.2 RECOMMENDATIONS 
Opportunities should be taken to provide soft landscaping where at all possible on site 
to assist in minimising surface water run-off. Added benefits include biodiversity and 
visual enhancements. 

Any overland flows generated by the proposed development must be directed away 
from existing and proposed buildings; safe avenues of overland flow away from any 
existing and proposed buildings are advised. 

The proposed onsite surface water drainage system will still need to be sized to cater 
for storm events up to and including the 100 year return period storm event with a 40% 
allowance for climate change. 

As with any development it is also advised that external levels fall away from property to 
minimise the flood risk from a variety of sources. 

Further hydraulic analysis of the watercourses is recommended to accurately determine 
the extents of the flood zones. 

Compensatory flood storage will be required where development within current 
floodplain is proposed. 
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Mitigation measures including minimum Finished Floor Levels will be necessary where 
development is proposed within Flood Zone 2. 

The whole site should be allocated as the entire site area is required to design a 
scheme which provides flood storage for the development and to improve/reduce flood 
risk to existing dwellings. The areas considered to be at greatest risk of flooding will be 
utilised for stormwater storage/wetland; a major benefit of the scheme. 
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APPENDIX A 
SERVICE CONSTRAINTS 
RSK Group service constraints 
1. This report and the Drainage design carried out in connection with the report (together the 
"Services") were compiled and carried out by RSK LDE Ltd (RSK) for Marshall & Marshall (the 
"client") in accordance with the terms of a contract between RSK and the "client" dated June 
2017. The Services were performed by RSK with the skill and care ordinarily exercised by a 
reasonable Civil Engineer at the time the Services were performed. Further, and in particular, the 
Services were performed by RSK taking into account the limits of the scope of works required by 
the client, the time scale involved and the resources, including financial and manpower 
resources, agreed between RSK and the client. 

2. Other than that expressly contained in paragraph 1 above, RSK provides no other 
representation or warranty whether express or implied, in relation to the Services. 

3. Unless otherwise agreed the Services were performed by RSK exclusively for the purposes of 
the client. RSK is not aware of any interest of or reliance by any party other than the client in or 
on the Services. Unless expressly provided in writing, RSK does not authorise, consent or 
condone any party other than the client relying upon the Services. Should this report or any part 
of this report, or otherwise details of the Services or any part of the Services be made known to 
any such party, and such party relies thereon that party does so wholly at its own and sole risk 
and RSK disclaims any liability to such parties. Any such party would be well advised to seek 
independent advice from a competent environmental consultant and/or lawyer.  

4. It is RSK’s understanding that this report is to be used for the purpose described in the 
introduction to the report. That purpose was a significant factor in determining the scope and 
level of the Services. Should the purpose for which the report is used, or the proposed use of the 
site change, this report may no longer be valid and any further use of or reliance upon the report 
in those circumstances by the client without RSK's review and advice shall be at the client's sole 
and own risk. Should RSK be requested to review the report after the date hereof, RSK shall be 
entitled to additional payment at the then existing rates or such other terms as agreed between 
RSK and the client. 

5. The passage of time may result in changes in site conditions, regulatory or other legal 
provisions, technology or economic conditions which could render the report inaccurate or 
unreliable. The information and conclusions contained in this report should not be relied upon in 
the future without the written advice of RSK. In the absence of such written advice of RSK, 
reliance on the report in the future shall be at the client's own and sole risk. Should RSK be 
requested to review the report in the future, RSK shall be entitled to additional payment at the 
then existing rate or such other terms as may be agreed between RSK and the client. 

6. The observations and conclusions described in this report are based solely upon the Services, 
which were provided pursuant to the agreement between the client and RSK. RSK has not 
performed any observations, investigations, studies or testing not specifically set out or required 
by the contract between the client and RSK. RSK is not liable for the existence of any condition, 
the discovery of which would require performance of services not otherwise contained in the 
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Services. For the avoidance of doubt, unless otherwise expressly referred to in the introduction to 
this report, RSK did not seek to evaluate the presence on or off the site of asbestos, 
electromagnetic fields, lead paint, heavy metals, radon gas or other radioactive or hazardous 
materials.  

7. The Services are based upon RSK's observations of existing physical conditions at the site 
gained from a walk-over survey of the site together with RSK's interpretation of information 
including documentation, obtained from third parties and from the client on the history and usage 
of the site. The Services are also based on information and/or analysis provided by independent 
testing and information services or laboratories upon which RSK was reasonably entitled to rely. 
The Services clearly are limited by the accuracy of the information, including documentation, 
reviewed by RSK and the observations possible at the time of the walk-over survey. Further RSK 
was not authorised and did not attempt to independently verify the accuracy or completeness of 
information, documentation or materials received from the client or third parties, including 
laboratories and information services, during the performance of the Services. RSK is not liable 
for any inaccurate information or conclusions, the discovery of which inaccuracies required the 
doing of any act including the gathering of any information which was not reasonably available to 
RSK and including the doing of any independent investigation of the information provided to RSK 
save as otherwise provided in the terms of the contract between the client and RSK. 

8. The phase II or intrusive environmental site investigation aspects of the Services is a limited 
sampling of the site at pre-determined borehole and soil vapour locations based on the 
operational configuration of the site. The conclusions given in this report are based on 
information gathered at the specific test locations and can only be extrapolated to an undefined 
limited area around those locations. The extent of the limited area depends on the soil and 
groundwater conditions, together with the position of any current structures and underground 
facilities and natural and other activities on site. In addition chemical analysis was carried out for 
a limited number of parameters [as stipulated in the contract between the client and RSK] [based 
on an understanding of the available operational and historical information,] and it should not be 
inferred that other chemical species are not present. 

9. Any site drawing(s) provided in this report is (are) not meant to be an accurate base plan, but 
is (are) used to present the general relative locations of features on, and surrounding, the site. 
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Colin Whittingham

From: KSL Enquiries [KSLE@environment-agency.gov.uk]
Sent: 16 August 2017 10:59
To: Colin Whittingham
Subject: KSL 55895 UE - RE: Flood risk in Horley

Dear Colin, 
 
Thank you for your enquiry which was received on 24 July 2017. 
 
We respond to requests under the Freedom of Information Act 2000 and Environmental Information 
Regulations 2004. 
 
Flood Zone 2 comprises of the following data: 
 

a)    The modelled undefended 0.1% AEP flood extent 
b)    Historic flood outlines 
c)    The modelled defended 0.1% AEP flood extent, only where it exceeds the undefended 1% AEP 

extent (rare). 
 
The flood zones are not designed to represent the current real life scenario. They are hypothetical 
scenarios which try to indicate and include all properties which might be at risk of flooding; hence the 
undefended outlines (i.e. assuming no defences exist) and recorded flooding extents are used to generate 
them. The flood zones are therefore useful for things like planning to ensure that the Environment Agency 
is consulted on developments that might affect flood risk. 
 
Therefore, you might be correct in saying that the M23 and other nearby structures have reduced flood risk 
at your site. I would recommend that you explain that within your FRA, alongside using the modelled 
defended levels – which are designed to try to represent a real life scenario – to further support your claim. 
This will not alter the flood map (your site will still be located within its current flood zones) but that would 
reduce the chances of the Environment Agency objecting on a flood risk basis. 
 
We have very recently been provided with new model runs for the 2012 Burstow Stream model. There are 
three new runs which simulate an increase in inflows to account for climate change. The three runs are: 
 

•         1% AEP + 25% increase in inflows 
•         1% AEP + 35% increase in inflows 
•         1% AEP + 70% increase in inflows 

 
These are the climate change allowances that should be assessed for developments within the Thames 
river basin district; these levels are therefore particularly useful for your design as the effect of climate 
change will affect the required flood storage for your site. 
 
Here is the link to the new files: https://ea.sharefile.com/d-se22b5856a094e749 
 
Please download these files ASAP as the ShareFile link will expire soon. If you cannot access the 
files, please let me know and I will create a new link for you. 
 
I hope this answers your questions. If you have any further queries please don’t hesitate to contact us. 
 
Kind regards, 
 
Ursula 
 
Ursula Evans 
Customers and Engagement Officer | Kent, South London and East Sussex 
Environment Agency | Orchard House, Endeavour Park, London Road, Addington, ME19 5SH 
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Internal: 48960  External: 0208 474 6848 
Email: ksle@environment-agency.gov.uk 
Working pattern: Mon – Friday, 09:00 to 17:00 
 

 
 

From: CWhittingham@rsk.co.uk [mailto:CWhittingham@rsk.co.uk]  
Sent: 24 July 2017 11:56 
To: KSL Enquiries <KSLE@environment-agency.gov.uk> 
Subject: Flood risk in Horley 
 
I just called to speak to someone to discuss flood risk in Horley, however the phone line was terrible! 
 
RSK have been asked to look into the flood risk for a site to the south of Smallfield Road, Horley (red line on the 
attached).  From the online flood maps it would appear that some of the site is in flood zone 3 whilst the remained is 
in flood zone 2.  I have carried out a full data request including access to the 2012 Burstow stream flood modelling 
exercise.  The outputs from this model and the model itself shows a much reduced flood zone 2 area (the Q100, 
flood zone 3 is as per the online mapping).  The image below shows the modelled 1000 year outline in green and the 
current flood 2. 
 

 
From carrying out some further investigations it would appear that the flood zone 2 outline is based on a 1968 flood 
event.  Since this date the M23 has been built, which has some impact on the hydraulics of the area and in fact 
reduces the flood risk to the site I am looking at. 
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I would like to find out a little more about where the flood zone 2 outline has come from and why it hasn’t been 
updated in line with the more recent modelling which would have considered the M23 and other structures on the 
studied watercourses.  I appreciate the modelling carried out in 2012 would not have included the more recently 
climate change allowances and this will be considered if we are to look at the preparation of a more formal flood 
risk assessment. 
 
 
Colin Whittingham  

Associate Director BSc (Hons) MSc MCIWEM C.WEM AIEMA 

RSK  
Land & Development Engineering 
14, Beecham Court, Pemberton Business Park, Wigan, UK, WN3 6PR 
  
Switchboard: +44 (0) 1942 493255 
Mobile: +44 (0) 7917 425267 
Fax: +44 (0) 1942 493171 

  
http://www.rsk.co.uk 

RSK Land & Development Engineering Ltd is registered in England at Spring Lodge, 172 Chester Road, Helsby, Cheshire, WA6 0AR, UK 
Registered number: 4723837 

This message contains confidential information and is intended only for the individual named. If you are not the named addressee, you should not disseminate, distribute 
or copy this e-mail. Please notify the sender immediately by e-mail if you have received this e-mail by mistake and delete this e-mail from your system. E-mail 
transmission cannot be guaranteed to be secure or error-free as information could be intercepted, corrupted, lost, destroyed, arrive late or incomplete, or contain 
viruses. The sender therefore does not accept liability for any errors or omissions in the contents of this message, which arise as a result of e-mail transmission. If 
verification is required, please request a hard-copy version.  

  
Before printing think about your responsibility and commitment to the ENVIRONMENT! 
  
 

This message has been scanned and no issues were discovered. 

Click here to report this email as spam 

   
 

Information in this message may be confidential and may be legally privileged. If you 

have received this message by mistake, please notify the sender immediately, delete it 

and do not copy it to anyone else. 

 

We have checked this email and its attachments for viruses. But you should still check 

any attachment before opening it. 

We may have to make this message and any reply to it public if asked to under the 

Freedom of Information Act, Data Protection Act or for litigation.  Email messages and 

attachments sent to or from any Environment Agency address may also be accessed by 

someone other than the sender or recipient, for business purposes. 

Click here to report this email as spam 
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Telephone: 03708 506 506 
Email: enquiries@environment-agency.gov.uk 
Website: www.environment-agency.gov.uk 
 

 
 
 
 
Mr Ben Mitchell 
Peter Brett Associates 
Caversham Bridge House Waterman Place 
Reading 
RG1 8DN 
 
 

 
Our ref: SL/2014/113234/02-L01 
Your ref: Email Amy Hensler 
 
Date:  02 September 2014 
 
 

 
 
Dear Mr Mitchell 
 
Development opportunities Horley - Review of technical note 
 
Thank you for your enquiry relating to proposed development in the Horley area.  
 
Further to your email received on 21 August and signed acceptance of the terms and 
conditions, we are providing the following advice under our Agreement No. 
PAC/KNTSLN/00102 
 
Sequential Test 
 
We confirm the Environment Agency Flood Map for planning is the reference map that 
should be used to undertake sequential testing. This is the composite flood map that 
incorporates all modeled and historic extents. This provides uniformity that all planning 
decision making is based upon the same consistent assumptions.  
 
Our published flood map for Flood Zone 3 provides the extent for the 1% AEP event. We do 
have a mapped extent for the 1% AEP inclusive of climate change that can be provided if 
necessary for individual consultations. 
 
We also recommend discussing the sequential test with the local planning authority who are 
the final decision maker.  They should be satisfied no lower risk sites are available and the 
proposed development would be safe and not increase flood risk elsewhere.  Any proposed 
development should also be in line with national and local policies and their Strategic Flood 
Risk Assessment evidence. 
 
For more information on the Sequential Test process please click below 
http://planningguidance.planningportal.gov.uk/blog/guidance/flood-risk-and-coastal-
change/applying-the-sequential-test-to-individual-planning-applications/ 
 
Flood history and evidence 
 
Following the extensive flooding that occurred over the winter 2013/14 the Environment 
Agency are investigating a number of issues in and around the Horley area. 
 

http://planningguidance.planningportal.gov.uk/blog/guidance/flood-risk-and-coastal-change/applying-the-sequential-test-to-individual-planning-applications/
http://planningguidance.planningportal.gov.uk/blog/guidance/flood-risk-and-coastal-change/applying-the-sequential-test-to-individual-planning-applications/
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This includes the publication of a Flood Report (due in the autumn 2014) to confirm the 
extent of flooding and the return period for this event.  We are also undertaking a review of 
the existing Burstow Stream flood map to compare the winter 2013/14 floods and address a 
few inaccuracies within the historic extent of Flood Zone 2.  
 
Furthermore a submission has been made for funding from DEFRA to undertake a Burstow 
Stream catchment flood study to assess potential flood risk management options throughout 
the catchment. This work is in collaboration with Surrey County Council and Reigate and 
Banstead Borough Council and aims to investigate flooding from all sources.  As a 
consequence we are hoping to develop an appraisal of options for potential flood defence 
schemes within the south east of Horley Burstow Stream catchment. These options could 
include increased flood storage, conveyance improvements, raised defences or pond 
creation.  It is likely if any future flood alleviation scheme was constructed that the flood map 
would need to be updated as a consequence. 
 
We note there are a number of watercourses in this area.  Any proposed development close 
to watercourses should also help deliver the objectives of the Water Framework Directive 
and local plan policies to protect and enhance the river environment. 
 
For more information click below:  
https://www.gov.uk/government/policies/improving-water-quality 
 
M23 structure 
 
We acknowledge that there are structures that impact the hydrology and hydraulics and this 
is demonstrated in the recent updated modelling. However, we are aware that the drainage 
from the M23 motorway via various balancing ponds has a significant impact upon the 
downstream hydrology. We are investigating a number of issues pertaining to the impact that 
these structures had during the winter 2013/14.  
 
We are working with the Highways Agency and other Risk Management Authorities to 
assess the performance and design of the runoff from the motorway to consider its impact 
upon downstream hydrology. Therefore, historic flood events remain a fundamental element 
for consideration. Consequently it would not be prudent to consider that the construction of 
the M23 in isolation has had a direct impact upon reducing the downstream flood extent. We 
would therefore recommend that any detailed assessment considers not just the main 
motorway structures impacting the hydrology but also the runoff and drainage arrangements. 
 
Development advice 
 
You should also refer to advice we have produced with Natural England and the Forestry 
Commission on how development can help improve the environment. This is in line with the 
national planning policy framework (NPPF)  
 
“the planning system should contribute to and enhance the natural and local environment” 
(Para 109).  
https://www.gov.uk/government/publications/planning-a-guide-for-developers 
 

https://www.gov.uk/government/policies/improving-water-quality
https://www.gov.uk/government/publications/planning-a-guide-for-developers
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I hope our response is helpful, if you have any questions please let me know. 
 
Yours sincerely 
 
 
 
 
Ms Bernie Lewis 
Planning Advisor 
 
Please note that the view expressed in this letter by the Environment Agency is a response 
to an enquiry only and does not represent our final view in relation to any future planning 
application made in relation to this site. We reserve the right to change our position in 
relation to any such application. You should seek your own expert advice in relation to 
technical matters relevant to any planning application before submission 
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APPENDIX C 
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Colin Whittingham  
Associate Director  
RSK Land & Development Engineering 
14, Beecham Court 
Pemberton Business Park 
Wigan 
WN3 6PR 
 
 
 

                   Our ref: SL/2014/113234/03 
 
                   Your ref: Email 
 
                   Date: 19 September 2017 
 
 

Dear Colin, 

FLOOD ZONE MAP REVIEW 

LAND OFF SMALLFIELD ROAD, HORLEY 

Thank you for consulting the Environment Agency on the above. We have reviewed the 
submitted information and respond as follows:  
 
Environment Agency position 

With regard to the requirements of a Flood Risk Assessment (FRA) for land parcel at Wilgers 
Farm, Smallfield Road, Horley we can confirm the following: 

x The Burstow Stream model of 2012 with climate change updates remains the latest 
model for the catchment. However we are aware of issues with the model and a review 
was undertaken in 2014 which can be supplied upon request. This review did question 
the hydrological data and why 1960 and 1968 were not assessed as part of the 
hydrology. 
 

x We recognise that the construction of the M23 motorway and embankment do impact 
the hydrology and hydraulics of the Burstow Stream 
 

x We also recognise that the historic extents from 1960, 1968 and 1974 would have 
occurred prior to the construction of the M23. 
 

x We would be willing to consider a detailed FRA based upon updated modelling that 
also includes a further assessment of surface water inflows into the Burstow Stream 
and Haroldslea Stream 
 

x We would however ask that the modelling incorporates the recommendations of the 
2014 review to better balance inflows and incorporate best hydrology.  
 

Flood Alleviation Scheme 

The Environment Agency are presently looking at progressing a Flood Alleviation Scheme 
(FAS) for the Burstow Stream to reduce flood risk across Horley. 

The project is still at a very early stage unfortunately and as such is unable to offer any 
substantive support at the moment. 

mailto:enquiries@environment-agency.gov.uk
http://www.gov.uk/environment-agency
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We  are aware that the area south of Smallfield Road where the Burstow Stream, Two Mile 
Brook and Haroldslea Stream confluence is a location we are keen to further understand 
hydrologically and also to consider for any potential FAS. The options could range from Natural 
Flood Management measures such as washlands, channel enhancements and modifications 
to help provide increased storage. 

Therefore we would recommend that any proposal within land south of Smallfield Road looks 
to incorporate wider flood risk benefits to the existing communities. 

Conclusion: 

1) A detailed FRA should be submitted for review by the Environment Agency 

2) The FRA should use the existing Burstow Stream model but apply an update in line with 
recommendations from the 2014 review. 

3) The model should assess incorporating 1960, 1968 and 2013 hydrological events as further 
verification. 

4) The Environment Agency would be willing to consider this updated model (subject to 
approval) as providing the best representation of flood risk across the catchment and would 
not refer to historic flood zone 2. 

5) The FRA and overall approach to any development must identify the opportunity to 
incorporate Flood Alleviation Scheme benefits to the wider local community via Natural Flood 
Management approaches. 

We trust this response is helpful. Should you have any further queries please do not hesitate 
to contact us. 

 
Yours sincerely, 
 
Charles Muriithi MRTPI 
Planning Specialist 
 
Sustainable Places 
Kent and South London 
0203 263 8077 
charles.muriithi@environment-agency.gov.uk 
  

mailto:enquiries@environment-agency.gov.uk
http://www.gov.uk/environment-agency
mailto:charles.muriithi@environment-agency.gov.uk

