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1.0 INTRODUCTION

1.1 Commission

Crouch Waterfall has been commissioned by Butlin’s Skyline Ltd to undertake Flood Risk Assessment and Drainage Strategy
(FRA) for the proposed development of a temporary building to house a stage venue for guests at the resort.

1.2 Background

This FRA has been prepared to support the planning application for the Butlin’s Bognor Regis site, which will henceforward
be referred to asthe ‘wider site’. The wider site contains a holiday centre which Butlin’s Skyline Ltd has operated in Bognor
Regis since 1960. The Butlin’s Bognor Regis Resort is currently fully developed for residential and leisure use.

The area of land situated to the south west of the main cluster of recreational buildings, south of the large tent building and
currently occupied by the former swimming pool building has been selected asthe development site and will hereafter be
referred to asthe “Site”. It is situated within Arun District Council, within land owned and controlled by Butlin’s Skyline Ltd.
A topographical survey of the Site is contained within Appendix A.

According to Environment Agency flood zone map, which is contained within Appendix B, most of the wider site islocated
within Flood Zone 3a for flooding from sea. The latest prediction by the Environment Agency for the 1 in 200 year (0.5%
probability) surge tide for this area (ignoring wave action) is 4.5m AOD. However, thisdoes not take into account the tidal
flood defences along the site boundary with the English Channel. Therefore, despite the fact that the site total size is
smaller than 1 hectare, a site-specific FRA isrequired to be submitted as part of the planning application.
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2.0 FLOOD RISKASSESSM ENT METHODOLOGY
2.1 Source-Pathway-Receptor Model

Crouch Waterfall’'s approach to an FRA is based on the Source-Pathway-Receptor model. The Source-Pathway-Receptor
model firstly identifies the causes or ‘sources’ of floodingto and from a development. The identification is based on a
review of available information such as mapping, local conditions and consideration of the effects of climate change. The
nature and likely extent of flooding arising from any one source is considered, e.g. whether such floodingis likely to be
localised or widespread. As well as flooding from more obvious sources such as rivers and the sea, FRAs include an
assessment of other sources of flooding as required in the NPPF including groundwater flooding, flooding from overland
flow flooding and flooding from artificial sources.

The presence of a flood source does not always imply a risk. For example, the presence of a sewer does not necessarily
increase the risk of flooding unlessthe sewer islocal to the site and ground levels encourage surcharged water to
accumulate. The exposure pathway or ‘flooding mechanism’ determines whether there isarisk of exposure to aflood
source.

The identification of flooding pathways is typically undertaken by considering the local and site topography, the proximity of
the flood source to the receptor and the potential flood conveyance routeslocal to the site. For more detailed assessments
hydrological or hydraulic modelling may be required to quantify the flood risk and identify specific pathways, for the
particular flood source.

If a flooding mechanism is considered not to be present, then the risk from the flood source is considered to be negligible.
2.2 Assessment of Flood Risk to Receptors

If a flood source and flooding pathway are identified, the assessment of the flood risk to the receptor is determined by
combining the probability of the flood event occurring with the severity of impact (or consequences) if the flood event were
to occur. Receptorsinclude any people or buildings within the range of the flood source, which are connected to the source
by a pathway.

The probability of a flood event occurring is usually determined from historical records of events, available modelling
information and the design standard and condition of any infrastructure associated with the flood source. For more
detailed assessments, hydrological or hydraulic modelling may be used to determine the frequency of flood events
occurring, for a particular flood source.

The potential severity of the impact is determined by considering a combination of the type of flood source, the flood
mechanisms identified, the layout and design of the proposed receptor and the vulnerability of the receptor.
The Crouch Waterfall FRA approach involves a desk-based review of available information to establish:

e Likely flooding sources;

e Potential flooding pathways (mechanisms of flooding);
e Probability of a flood event occurring; and,

e Severity of impact of a flood event for the site.

In summary, for there to be a flood risk all the elements of the Source-Pathway-Receptor model must be present.
Furthermore, effective mitigation can be provided to reduce the magnitude of flood risk by removing one element of the
model. For example, by removing the pathway, defending against the flood source, incorporating flood management or
flood resilient measuresinto building receptors, or providing safe access and egress and flood evacuation plans for human
receptors.

2.3 Aims and Objectives

The aim of this report isto provide Butlin’s Skyline Ltd with a Level 2 FRA and DS, to identify the flood risk associated with
each potential flood source and where required, identify appropriate measuresthat could be used to mitigate any
significant risk as well as provide a strategy to implement a suitable drainage solution to complement the FRA.

In order to achieve the above, the following objectives will be met:
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. Identify all potential sources of flooding and determine whether potential pathways exist which may cause a
flood risk to the proposed development;

e Determine whether the proposed development will increase flood risk elsewhere;

. Establish existing surface water runoff rates;

. Determine the surface water management requirementsfor the Site in keeping with the principles of current
planning policy;

. Propose mitigation measuresto reduce the flood risk posed to, or arising from the Site post-development;

. Provide a suitable surface water drainage strategy to meet the requirements of the NPPF and Local Policy.
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3.0 SITE DESCRIPTION

3.1 Site Location

The Site is located within the southern section of the wider site and is currently occupied by the old swimming pool building
that was recently replaced by the large building called ‘Splash’, located on the eastern end of the wider site. The Ste is
located on footprint of the old swimming pool building which was earmarked for demolition aspart of a previous
application to develop the Splash building.

The postcode to the wider site is PO21 14J. An aerial photograph of the wider site is shown in Figure 3-1.

Figure 0-1 Aerial Photograph (© Google 2020)

Tl h al st imate develop

S

3.2 Topography

The topographic survey of the Site, included within Appendix A, indicatesthat the existing ground is predominantly
occupied by the old swimming pool buildingwhich has a floor level of approximately 2.95mAQD.

The ground level outside the old swimming pool building, to the north of the Site generally fallsto alow point of 1.9mAQOD
within the circulation space between the Ste and the adjacent buildingto the North. To the west of the Site, an existing car
park occupies most of the space and generally falls from 2.6mAOD on the southern end to approximately 2mAQOD near the
location of an existing substation. To the east of the Site, existing ground levels area generally 1.95mAQD, rising to
approximately 2.5mAQD at the adjoining edge of another existing car park area. To the south of the Site, a gravel area sits
at approximately 2.35mAQD, with levels rising south past a private road followed by a 600mm retaining wall, a 1.7m tall
grass bank and onto araised car park area at approximately 5mAOD which forms the main sea defence structure.
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3.3 Site Geology and Hydrogeology

A site-specific ground investigation has yet to be undertaken for the Site. However, details of the existing ground conditions
have been obtained from various sources described below:

With reference to the British Geological Survey (BSG) geological mapping for the area
[http://mapapps.bgs.ac.uk/geologyofbritain/home.html — accessed Nov 2020], the Site is underlain by superficial Raised
Marine Deposits (clay, silt, sand and gravel) underlain by the Lambeth Group (clay, silt and sand). The Lambeth Group is
underlain by an undifferentiated chalk formation comprising the Lewes Nodular, Seaford, Newhaven, Culver and Portsdown
Formations of the Cretaceous Age.

The information collated from a Gl report [CJ Associated — April 2016] prepared for a nearby plot within the wider site
indicates that the Site is likely to have the following geological properties:

e  Topsoil typically between 0.2m and 0.3m thick;

e  Made ground comprising sandy gravelly clay with brick typically between 0.7m and 1.8m thick to a depth of
between 0.9m and 2.0m;

e Raised marine deposits comprising soft clay, silty sand and silty clayey gravel with cobbles of flint typically
between 15.4 and 22.6m thick to adepth of between 17.0m and 24.6m;

e Sandy gravelly clay forming the Lambeth Group between 1.5m and 6m thick to a depth of between 18.5m
and 20m;

e Upper Chalk.

Asthe Ste is occupied by an existing building, the top part of the surface will be typically made up of a concrete foundation
and ground floor slab together with the foundations of the existing pool structures followed by sub-base material which
would replace all or part of the first two strata mentioned above for the nearby site.

The geotechnical investigation for the nearby site indicated that groundwater flows were observed at depthsvarying
between 3.4m and 18.3m. Flows were observed to occur as medium seepages within the Raised Marine Deposits at shallow
depth or within the chalk at depth. Subsequent monitoring of groundwater in standpipes indicated groundwater levels at
depthsranging between 2.04m and 2.77m.

Soakaway tests were undertaken during the ground investigation at the nearby site, which indicated that the underlying
strata are unsuitable for infiltration due to the presence of impermeable strata and groundwater.

Based on the data obtained from the nearby site and the BGSwebsite, it is expected that the ground conditions below the
existing building foundations at the proposed Site will be similar to those observed at the nearby site.

3.4 Identification of Watercourses and Water Bodies

The local watercourse crossing through the wider site to the east of the Site isknown as Aldingbourne Rife and is classified
as a Main River by the Environment Agency. This watercourse is an asset maintained by the Environment Agency and
includes a pumped outfall at its interface with the sea, approximately 350m to the east of the Site. The Aldingbourne Rife
can only discharge by gravity at the lower tidal levels and is pump assisted at other times.

Appendix B contains extracts of the maps available on the Environment Agency website showing details of the
watercourses and water bodies associated with the wider site.

The Site lies at a distance of approximately 50m from the English Channel and is separated from it by a sea defence wall
that reaches between 5.6m and 6.3m above Ordnance Datum in the area adjacent to the wider site.

3.5 Existing Surface and Foul Water Drainage

The existing Site consists of an existing building and surface water down pipesthat connect to the local private drainage
system. The gullies are expected to drain to a private surface water drainage pipe. Due to the age of the existing building, it
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is not expected that any attenuation of flow control systems are included within the existing drainage system associated the
building.

A concrete surface water sewer owned and maintained by Southern Water existsto the south of the Site, within the
existing private road. The sewer flowsfrom west to east alongthe sewer. This sewer is shown asa 600mm diameter,
concrete pipe with approximately 1 m cover to the crown of the sewer.

Another surface water sewer exists within the private circulation space to the north of the Site. This sewer isshown asa

525mm diameter, concrete pipe with approximately 1.2m cover to the crown of the sewer. This sewer also flows west to
east and joinsthe above mentioned sewer before discharging to the River Rife approximately 350m east of the Site. The

sewers are shown on the Southern Water records within Appendix C

A 600mm diameter foul water ductile iron rising main exists to the south of the Site and islocated within the sea defence
structure. This rising main is owned and maintained by Southern Water and is believed to flow in an easterly direction.

3.6 Strategic Food Risk Assessment

The Arun District Council Level 1 Srategic Flood Risk Assessment [Arun District Council Level Strategic Flood Risk
Assessment by JBA Consulting - August 2016] states:

“The Arun District has a long history of flood events, with multiple sources of flooding. In particular, three notable flood
events have affected the district in the last 60 years and these have been associated primarily with heavy rainfall, high
groundwater levels, high river flows and high tides (but not necessarily in combination). The most recent events of 1974,
2000 and 2012 caused widespread flooding in the district after significantly high rainfall over an extensive period.

The West Sussex County Council June 2012 Flood Event report has identified that on the 10th, 11th and 12th June 2012, an
extreme rainfall event led to widespread flooding across parts of West Sussex. Approximately 780 properties were affected
by flooding from a variety of sources. The worst affected areasin the Arun District were Bognor Regis and Littlehampton. In
the area of Bognor Regis, which includes Middleton on Sea, Elmer and Felpham, up to 370 properties were reported to have
flooded. West Sussex County Council (WSCC) recorded that rainfall in June 2012 was 430% higher than the average rainfall
for June in the Bognor Regis to Chichester area. The probability of the rainfall event for thisincident was estimated to be 1in
200 (0.5% AEP).”

The Aldingbourne FRife is also predominately rural, with the exception of the main urban area of Bognor Regis, in which it
flows through to the sea. It is known to flood frequently, and when it does, the river is very slow to drain due to the low
topography of the area31. The main flood events to have directly impacted the Aldingbourne catchment are November
1960, December 1993 and June 2012. Across these events surface water issues are reported to be main drivers behind the
flooding experiences, although these often corresponded with elevated river levels which influence drainage of surface
water. In the case of the 1993 event inadequate culvert capacity at Barnham also contributed to flooding experienced. The
Aldingbourne catchment was particularly affected during the 2012 flood event, with over 400 properties being affected in
areas of Bognor Regis, Barnham, Elmer, Middleton and Felpham. The flood mechanism was thought to be primarily surface
water but this was exacerbated by fluvial flooding from the Rife network. There were also some isolated areas impacted by
flooding such as Shripney, Westergate and Yapton”

Historic flood extent mapping [Historic Flood M aps contained within Arun District Council Level Strategic Flood Risk
Assessment by JBA Consulting - August 2016] detailed in Appendix E indicates that the Site was not flooded during any of
the historic events that are outlined above.

3.7 Current Flood Risk Management

The Site is within Flood Zone 3a and benefits from the presence of sea defencesimmediately to the south which protect
the Ste from the English Channel and tidal flooding. The flood defences are maintained by the Environment Agency.

The local watercourse (Aldingbourne Rife) isa watercourse which terminates with an outfall to the sea during low tide
together with a non-return system and pumped outfall during high tide events.
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4.0 Proposed Development

The existing Site will be redeveloped as a temporary building which will be used to house large social events. The structure
will be installed following demolition of the existing swimming pool and will include a lifespan no more than 3 years.

The proposed temporary building will measure approximately 40m wide and 65m long. It will include atoilet and bar area
within an adjacent structure measuring 20m x 20m. A 3m wide circulation path will be included around the proposed
building.

An outline schematic of the proposed development isshown on a sketch contained within Appendix F.

41 Proposed Site Topography

The existing topography will generally be retained. However, some existing levels will be altered to accommodate the
access and egress routesto the proposed structure.

42 Proposed Foul Drainage Strategy

The guestsusing the proposed temporary building will be those already at the resort which has been operating at reduced
capacity compared to pre-covid conditions. Therefore, there will not be any increase in the overall foul water discharge rate
and volume from the wider site. The proposed 20m x20m structure adjacent to the large proposed building will house a
number of toilets and a bar that will require foul water drainage connections. These will be configured to re-use the existing
systemsthat served the existing swimming pool building.

4.3 Proposed Surface Water Drainage Strategy

The proposed surface water drainage strategy is dealt with within chapter 7 of this report — Flood Risk from the
Development.
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5.0 Planning Policy
5.1 National Planning Policy Framework

The National Planning Policy Framework (NPPF) sets out the Government’s planning policies for England and how they are
expected to be applied. This document replaces the previous national planning policy document relevant to flood risk
‘Planning Policy Statement: Development and Food Risk’.

The policy aims to avoid inappropriate development by directing it away from the areas that are at highest risk. Where
development is necessary within the floodplain, it must be demonstrated to be safe without increasing flood risk
elsewhere.

Planning policy states that a site-specific FRA is required for development proposals that are located within Flood Zone 2
and 3. A site-specific FRA is also required for development proposals greater than a hectare located in Flood Zone 1.

A site-specific FRA should identify and assess the risks of all sources of flooding to and from the development and
demonstrate how these flood risks will be managed so that the development remains safe for its lifetime, taking climate
change into account.

5.2 Flood zone definition

The Technical Guidance to the National Planning Policy Framework (NPPF) defines the flood risk zones that are published by
the Environment Agency, which are as follows:

e Food Zone 1 - the low probability zone which isdefined as having alessthan 0.1% (or 1 in 1000 year) probability of
flooding each year;

. Flood Zone 2 — the medium probability zone which is defined as having between 0.1% and 1% (or between 1 in 1000
and 1 in 100 year) probability of fluvial flooding or between 0.1% and 0.5% (or between 1in 1000 and 1 in 200 year)
probability for flooding from the sea each year;

e  Food Zone 3a—the high probability zone which isdefined ashaving a 1%or greater (or 1 in 100 or greater) probability
of fluvial flooding, or a 0.5% or greater (1in 200 or greater) probability of flooding from the sea each year;

. Flood Zone 3b — Functional Floodplain which is defined asland where water hasto flow or be stored in times of flood.

5.3 Sequential Test and Vulnerability Classification

The NPPF aims are to ensure that flood risk is taken into account at all stages of the planning process to avoid inappropriate
development in areas at risk of flooding, and to direct development away from areas of highest risk. On a district wide scale
this is achieved through the application of the Sequential Test by the Local Planning Authority (LPA). The Sequential Test
encourages LPAs to steer development to areas of lowest flood risk on a borough / district wide level and only develop in
flood risk areas where absolutely necessary. The LPA should apply the Sequential Test based on information presented in
their Srategic Flood Risk Assessment (SFRA).

Given the temporary nature of the building and its proposed use as a leisure venue for patrons of the Butlin’s Bognor Regis
site, the Sequential Test is assessed as being passed on the basisthat the building can only serve its purpose in its proposed

location and will not increase the risk to the users asthey will already be on site.

The NPPF Sequential Test evaluates the risk of flooding, based on Environment Agency Flood Zones, against the
vulnerability of the proposed development.

According to the Technical Guidance of the NPPF, the proposed development is classified as Less Vulnerable since the
proposed temporary building meets the description below:
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Buildings used for shops; financial, professional and other services; restaurants, cafes and hot food takeaways; offices;

general industry, storage and distribution; non-residential institutions not included in the ‘More Vulnerable’ class; and
assembly and leisure.

Table 5-1 — Flood Risk Vulnerability and Flood Zone Compatibility

Less Vulnerable developments are appropriate in Flood Zone 1, 2 and 3a. Less Vulnerable developments are not

appropriate for Flood Zone 3b areas. Therefore, the development classification (Less Vulnerable) is considered to be
suitable for this Flood Zone (3a).
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6.0 FLOOD RISK—TO THE DEVELOPMENT

This section incorporates an assessment of flood risk from the all potential flood sources asrequired by the NPPF.

6.1 Flood Risk from Tidal Sources

Tidal sources of flooding include seas and estuaries. Flooding from these sources can occur through overtopping of
defences, breaching of defences and wave action.

6.2 Flooding from Tidal Sources Risk Assessment

The Environment Agency Food Map for Planning (Appendix B), indicates that the Ste is in a high probability flood zone
(Flood Zone 3) for flooding from sea. The latest prediction by the Environment Agency for the 1 in 200 year (0.5%
probability) surge tide for this area (ignoring wave action) is 4.5m AOD. However, this does not take into account the tidal
flood defences along the site boundary with the English Channel.

The Finished Floor Level (FFL) of the proposed temporary building will be set to suit level access compared to the existing
ground levels post demolition of the existing swimming pool building. The Butlin’s Holiday Centre is protected by sea flood
defence against a flood of 0.5% Annual Exceedance Probability (AEP), as stated within the SFRA. Due to the presence of
flood defences, the site is not expected to be flooded from the sea within the 2056 or 2106 climate change affected time-
horizons (assuming the existing defence standard remains), as stated within the SFRA.

In the case of wave overtopping or a breach in the sea defence wall, occupants of the proposed temporary building will be
evacuated to areas of the wider site that are elevated above 4.5m AOD. A Food Emergency Plan exists for the wider site to
define the evacuation procedure. As the proposed building will be used by the current population on the wider site, the
existing emergency procedures will remain valid.

With the existing sea defence standard taken into consideration, the risk of tidal flooding has been assessed to be low
during the life time of the development.

6.3 Flood Risk from Fluvial Sources

Flooding from fluvial sources can occur through inundation of floodplains from watercourses; inundation of areas outside
the floodplain due to the influence of bridges, embankments and other features that artificially raise water levels;
overtopping of defences; breaching of defences; blockages of culverts; and blockages of flood channels, or flood corridors.

A local watercourse is situated within the wider site, approximately 350m to the east of the Site. The watercourse is an
Environment Agency watercourse that includes a mechanically managed outfall.

According to the SFRA the fluvial flood extent is not expected to change significantly within the 2056 and 2106 time
horizons.

6.4 Flooding from Fluvial Sources Risk Assessment

There is a potential source of fluvial flooding present around the Ste in the form of the local watercourse. The potential
flood water level from the Aldingbourne Rife has been assessed to be at approximately 2.0m AQOD for the 1 in 100 year
event plus 20% increase in peak rainfall intensity for climate change. However, the Site islocated approximately 350m from
the watercourse and is separated from the watercourse by several other buildings.

Therefore, the probability of fluvial flooding extendinginto the Site is considered to be low.
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6.5 Flood Risk from Pluvial Flooding

Pluvial flooding occurs when rainfall cannot infiltrate the surface, or when intensity exceeds the infiltration capacity of the
ground. Pluvial flooding can be evident in many formsand can range from deep ponding of surface water in low lying areas
with poor drainage to fast flow via overland routes in heavily urbanised or steep catchments.

The Site is bounded to the north by an area occupied by an existing building. The area to the west of the Site is located at
ground levels lower than the Ste while the area immediately to the east comprises another existing building. The only

potential source of pluvial flooding is the access road to the south east that includes ground levels higher than the Ste.

However, the Environment Agency mapping for surface water flooding shows the potential for surface water flooding
around the north, east and western parts of the building due to the existing hardstanding areas. A copy of the Environment
Agency mapping for surface water flooding is included within Appendix B.

6.6 Pluvial Flooding Risk Assessment

The pluvial flooding area shown immediately north, east and west of the proposed Ste is associated with the existing
topography and does not account for the presence of the existing drainage system.

There is another potential minor source of pluvial flooding to the Site from the access road to the south of the Site.
However, pluvial flows from this area will generally be intercepted by the existing drainage features as well as the gravel

area separating the road from the Ste.

The risk of flooding from pluvial sources is therefore considered to be low.

6.7 Flood Risk from Sewers

Sewer flooding occurs when the sewer capacity becomes exceeded or where a blockage occurs causing the sewer to
surcharge and flood.

Two large diameter Southern Water sewers exist within the vicinity of the Site. In addition, a large diameter foul water
rising main exists to the south of the Site.

6.8 Flooding from Sewers Risk Assessment

The large surface water sewers located near the Ste are owned and maintained by Southern Water. No evidence of
flooding from these sewers has been received from Southern Water. The sewers discharges directly to the Aldingbourne
Rife which is an Environment Agency managed watercourse. The proposed development will result in the introduction of
drainage features that will attenuate flows and reduce the dependency on capacity within the existing sewers for surface
water discharge. Therefore, it is anticipated that flood risk from the sewer will be reduced as aresult of the development.

The foul water rising main is a public foul water asset owned and maintained by Southern Water. No evidence of flooding
from this sewer has been received from Southern Water.

The risk of flooding from sewers istherefore considered to be low.

6.9 Flood Risk from Groundwater

Groundwater flooding can occur when groundwater levels rise above the surface of the site and infiltrate into the site via
the ground surface.
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According to the British Geological Survey mapping, the underlying stratum is the Lambeth Group, made up of clay, silt and
sand. The Ground Investigation Report by CJ Associates (Apr 2016) prepared for a nearby site indicates that groundwater
depths range between 2.04m and 2.77m. This investigation indicates the presence of an artesian type aquifer (a confined
aquifer containing groundwater that will flow upward through a well) around 15m below ground level in both the
underlying alluvial sand and chalk. If encountered the water is likely to rise to within a meter of ground level. Additionally,
new developments that penetrate the groundwater table have the potential to displace groundwater and increase
groundwater flood risk to the surrounding areas.

6.10 Flooding from Groundwater Risk Assessment

The Arun District Council SFRA includes mapping of the whole District showing the Areas Susceptible to Groundwater
Flooding (ASGWHF), which is duplicated in Appendix E. The ASSGWF is a strategic-scale map showing groundwater flood
areas on a 1km square grid. The data was produced to annotate indicative Flood Risk Areas for Preliminary Flood Risk
Assessment (PFRA) studies and allow the LLFAs to determine whether they may be at risk of flooding from groundwater.
This data shows the proportion of each 1km grid square, where geological and hydrogeological conditions indicate that
groundwater might emerge. The mapping indicatesthat 50%to 75% of the land within the 1km square that is occupied by
the Ste has geological and hydrogeological conditions indicate that groundwater might emerge. Hence, the SFRA indicates
that the Ste has potential for groundwater flooding, although no historic groundwater flooding incidences have been
recorded on site.

The Ground Investigation Report by CJ Associates (April 2016) for a nearby site indicates that groundwater depths range
between 2.04m and 2.77m. This investigation indicates the presence of an artesian type aquifer (a confined aquifer
containing groundwater that will flow upward through a well) around 15m below ground level in both the underlying
alluvial sand and chalk. If encountered the water is likely to rise to within a meter of ground level.

The proposed development will include the construction of a temporary building in the form of a large tent with shallow
foundations. The proposed ground floor level will be set similar to the existing ground levels and therefore will remain safe
against groundwater seepage. In addition, the existing building immediately to the north of the building lies at a
significantly lower ground floor level of 2mAQOD and has not been highlighted as suffering from ground water flooding.

Therefore, the overall flood risk from groundwater on the Site is considered to be low.

6.11 Food Risk from Artificial Sources
Artificial flood sources include raised channels such as canals or storage features such as ponds and reservoirs.

There are no ponds or other artificial sources near the site.

6.12 Flooding from Artificial Sources Risk Assessment

There is no risk of flooding from artificial sourcesto the Site. Appendix B includes an extract of amap from the Environment
Agency which confirmsthat the Site does not suffer from risk of flooding from reservoirs.

6.13  Summary of Flood Risk Sources to the Development

Following an assessment of flooding from all sourcesto the development it has been assessed that:

e With the existing sea defence standard taken into consideration, the risk of tidal flooding has been assessed to be low
during the life time of the development;
e The probability of fluvial flooding extending into the Site is considered to be low;
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. Due to the topography of the Site and surrounding areas, the probability of pluvial flooding extending into the Site is
considered to be low;

e Therisk of flooding from sewers istherefore considered to be low;

e The overall flood risk from groundwater on the Site is considered to be low;

e Thereisno risk of flooding from artificial sourcesto the Ste.
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7.0 FLOOD RISK— FROM THE DEVELOPM ENT
71 Planning Policy

The National Planning Policy Framework (NPPF) sets out the Government’s policies for planning and flood risk with the
primary objective of reducing flood risk to and arising from development, now and into the future.

Technical Guidance to the NPPF describes the sources of flood risk that should be considered for development and outlines
how flood risk from a development should be considered in terms of reducing surface water runoff generated by new
development.

In general, site development reduces the permeability of the site, increasing the volume and rate of water to be piped off
the site via an existing sewer, potentially increasing flood risk to downstream areas. Therefore, appropriate drainage
arrangements are required for new developmentsto ensure that flood risk to othersisnot increased.

According to the NPPF the surface water arrangements for any development site should be such that the volumes and peak
flow rates of surface water leaving a developed site are no greater than the rates prior to the proposed development,
unless specific off-site arrangements are made and result in the same net effect. In addition, surface water arising from a
development site should, as far as is practicable, be managed in a sustainable manner to mimic the surface water flows
arising from the site prior to the proposed development, while reducing the flood risk to the site itself and elsewhere,
taking climate change into account.

7.2 Proposed Qutline Drainage Strategy

The existing Site is composed primarily of impermeable surfacing in the form of an existing building and is drained via a
dedicated private surface water drainage system. The proposed development comprises the construction of a temporary
building within the footprint of the existing building. Therefore, the proposed development will not increase the
impermeable area of the Ste. However, the inclusion of attenuation features and a surface water drainage network capable
of managing the surface water runoff will be needed in order to ensure that flood risk to the downstream catchments is not
increased for storms up to the design event.

7.3 SuDSFeatures

SuDS features will be implemented with due regard to CIRIA publication C697 — The SuDS Manual and the Environment
Agency SuDS hierarchy, which is duplicated in Table 7-2. The selection of appropriate SuDS features has been undertaken
by considering the local ground conditions and land use asrequired by the local planning authority.
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7.3.1 Infiltration devices

The ground conditions on the wider site are such that infiltration devices will not be appropriate due to the impermeable
nature of the underlying strata.

7.3.2 Permeable surfacing and filter trenches, ponds and swales

The proposed development is located is an area that comprises a large existing pool building surrounded by other existing
buildings, car parks or a sea defence structure. No space is available in the vicinity for such surface water attenuation
features without the need for relocation of buildings or amendments to the sea defence structure. The existing circulation
spaces and roads around the Ste are already heavily congested with existing private drainage and services as well as large
diameter Southern Water sewers.

7.3.3  Oversized pipes and cellular storage crates

Whilst they are very effective at providing large volumes storage for minimal land use, oversized pipes and cellular storage
crates do not provide any water treatment benefit to the runoff. However, these are likely to be the only features that
could be implemented for the construction of the temporary building by constructing the attenuation near the footprint of
the proposed building below existing hard standing areas such as the nearby car parks and courtyards.

7.4 Proposed Surface Water Discharge Rates
7.4.1  Greenfield Runoff Rate

The Greenfield rates have been calculated below to determine the discharge rates that would need to be met, should the
authorities require the implementation of these parameters.

Using the ICP SuDS calculator within the Source Control module of Microdrainage software, the greenfield rate has been
calculated using the following parameters:

e SAAR: 719 mm (average annual rainfall)
Soil Type: 0.4

Area: 0.424ha

e  Region7

Thisyields the following results:

. 1 year event: 1.31/s
Qbar: 151/s
. 30 yearevent: 34l/s
100 year event: 4.71/s

The areareferred to above (0.424ha) is the area of the Ste that comprises the proposed temporary large tent building, the
ancillary building with toilets and a bar together with the 3m circulation space to be provided around the structure.

7.4.2 Brownfield Runoff Rate

The existing Site is classified as a Brownfield site on account that it contains impermeable surfacing. It is therefore already
generating large drainage flows. However, the existing downstream system is unlikely to have been designed to accept the
runoff from the existing impermeable area at rates that would ensue from modern design standards. Therefore, the
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proposed drainage system will need to address this change in order to ensure that the development of the Ste does not
increase flood risk to downstream buildings.

Using the ICP SuDS calculator within the Source Control module of Microdrainage software, the greenfield rate has been
calculated using the following parameters:

M5-60: 19 mm

Ratio R: 0.35

Area: 0.424ha

Storm: Peak winter profile, 60 mins

Thisyields the following results:

. 1 year event: 35.81/s
Qbar: 4551/s
U 30 year event: 86.7 /s
100 year event: 113.91/s

The brownfield rates calculated are theoretical rates that would be generated from the site area but that may not be able
to escape into the existing drainage network unless the network was designed to accommodate for these events. It is
expected that the existing network would be capable of accepting flows from storms no larger than the 1 year peak event,
based on the existing catchment featuresthat exist.

7.4.3 Proposed discharge rate

To provide betterment to the existing downstream drainage system, the proposed surface water drainage network for the
Site will therefore be limited to 3x the 100 year greenfield runoff rate, providing 60% betterment to the 1 year event and
significantly larger betterment to all other events. The discharge rate willbe 14.1 /s.

This limit will ensure that the proposed development discharge rate does not exceed the existing downstream network
capacity and therefore will not increase the risk of flooding to downstream catchments. The limit will be achieved through
the use of flow control deviceswithin the proposed surface water network.

75 Attenuation Storage

For standard developments, the design storm is defined by the lifespan of the proposed development. In the case of this
development, the proposed building will be constructed to last no more than 3 years.

Therefore, the table below has been used to define the volume of attenuation that will be required for various design
storms:
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It is anticipated that, given the temporary nature of the proposed building, the design storm is unlikely to be larger than the
10 year event. However, consultation with the relevant authorities will be required to ensure thisis acceptable.

To adequately mobilise the attenuation storage mentioned above, the surface water drainage network will include a flow
control device at the downstream end of the attenuation device. This will limit the forward flow of surface water within the
network, hence maximising the use of the attenuation at source and reducing the flowrate off site.

7.6 Surface Water Qutfall

The proposed surface water network will be designed to outfall to the local private surface water drainage network. A
survey of the network will be required in order to identify the discharge point of the existing gullies and re-use the same
connection point in order to ensure that the drainage regime within the downstream private drainage is not amended.

7.7 Exceedance FHow Paths Design

The proposed development will not change the location and level of the existing ground level significantly other than
through the removal of the existing building and therefore will not alter the existing regime of exceedance flow path. Given
the existing ground levels shown on the topographical survey, any exceedance flows generated near the proposed
development will flow in the westerly direction, away from the proposed building, leaving a route to the east for patronsto
escape the flow.

7.8 Surface Water Treatment — Quality of Runoff

The existing site comprises an existing building. The proposed development will result in the construction of a temporary
building which only generate runoff from its roof. Therefore, the surface water generated from the Site will increase remain
equal in quality without the need for additional forms of surface water treatment.

7.9 Diversions, build-over agreements

The existing Site is near to two large diameter surface water sewers that run north and south of the footprint of the
proposed building. Prior to any works progressing, Southern Water will be consulted to determine if the construction of the
temporary building will be acceptable to Southern Water. It is not anticipated that the construction of the proposed
building will affect the sewers as the proposed structure will be significantly less onerous that the existing building to be
demolished in the same location. Upon receipt of planning approval, applications will be made to Southern Water.

7.10 Surface Water Drainage Adoption and Maintenance
Attenuation will be provided in the form of cellular storage tanks near the proposed building and will be situated on private
land, serving a single curtilage; therefore, it is likely to be maintained by the Client or by an appointed management

company. It is not anticipated that any of the surface water drainage infrastructure on the Site will be offered for adoption.

The maintenance of the private infrastructure will be provided in line with the guidance offered within the SuDS Manual
and, in particular, will include the following:

Table 7-4: Maintenance Requirements for cellular storage tanks (Extract from CIRIA C753)

CROUCH WATERFALL 20 BUTLINSBOGNORFRA & DS

ARUN DISTRICT COUNCIL BR/234/21/PL



CROUGH
WATERFALL

CROUCH WATERFALL 21 BUTLINSBOGNORFRA & DS

ARUN DISTRICT COUNCIL BR/234/21/PL



CROUGH
WATERFALL

8.0 CONCLUSION

A FRA has been completed in accordance with the NPPF through achieving the objectives set out in Section 2.3. A summary
of the main outcomes of the FRA and DSin relation to the objectives are summarised below.

8.1 Planning Policy

The proposed development has a vulnerability classification of ‘less vulnerable’ and is situated within the Environment
Agency’s Flood Zone 3a. According to the NPPF, less vulnerable developments are permitted in Flood Zone 3a without the
application of the Exception Test.

8.2 Flood Risk — To the Development
Following an assessment of flooding from all sourcesto the development it has been assessed that:

e  With the existing sea defence standard taken into consideration, the risk of tidal flooding has been assessed to be
low during the life time of the development;

e The probability of fluvial flooding extending into the Site is considered to be low;

. Due to the topography of the Site and surrounding areas, the probability of pluvial flooding extending into the
Site is considered to be low;

e Therisk of flooding from sewers is considered to be low;

e The overall flood risk from groundwater on the Site is considered to be low;

e Thereisno risk of flooding from artificial sourcesto the Ste.

8.3 Flood Risk — From the Development
Following an assessment of flooding from the development the following conclusions can be drawn:

e The proposed development will not result in an increase in impermeable area;

e  Surface water runoff from the proposed development will be discharged to the private onsite surface water
drains in line with the existing regime, asit will not be practical to discharge runoff to ground or the nearby
watercourse;

e  Anew surface water drainage network will be required, which will incorporate Sustainable Drainage Systemsto
restrict the peak discharge rate from rainfall events to the equivalent 3Xthe greenfield runoff rate. The design
rainfall event will be agreed with Southern Water and the Local Planning Authority but is anticipated to be no
more than the 10 year event;

. Proposed attenuation will likely include cellular storage tanks located below areas of existing hardstanding
surfacing near the proposed building.
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1.0 Appendix A — Topographical Survey
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\ Environment
) Agency

Flood map for planning

Your reference Location (easting/northing)  Created
<Unspecified> 494280/99143 29 Nov 2020 18:44

Your selected location is in flood zone 3, an area with a high
probability of flooding.

This means:

e you must complete a flood risk assessment for development in this area

¢ you should follow the Environment Agency's standing advice for carrying out a flood
risk assessment (see www.gov.uk/guidance/flood-risk-assessment-standing-advice)

Notes

The flood map for planning shows river and sea flooding data only. It doesn’t include other sources
of flooding. It is for use in development planning and flood risk assessments.

This information relates to the selected location and is not specific to any property within it. The
map is updated regularly and is correct at the time of printing.

The Open Government Licence sets out the terms and conditions for using government data.
https://www.nationalarchives.gov.uk/doc/open-government-licence/version/3/

Page 1 of 2
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3.0 Appendix C— Sewer Records
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