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Executive Summary

This Flood Risk Assessment has been undertaken for the proposed demolition of
existing buildings on site and the erection of a mixed use development comprising
residential units and care home (Use Class C2 and C3) and ancillary facilities including
railway crossing together with associated access, car parking and landscaping at land
to west of Brook Lane and south of A259, Rustington, West Sussex, BN16 3JL. This
assessment has been prepared in compliance with guidance given in the National
Planning Policy Framework (NPPF) and Technical Guidance (March 2012).

The Environment Agency Flood Risk maps indicate that the proposed development
site is partly situated in Flood Zone 1 and partly in Flood Zone 2 and 3. It is required
that the Local Planning Authority apply the sequential test. In accordance with Table 2
and Table 3 of the NPPF the new construction are considered as “More Vulnerable”. This
type of construction is appropriate in Flood Zone 1 and 2 and the Exception Test is not
required.

Environment Agency flood modelling for the tributary of the River Arun in the vicinity
of the site has been obtained. The 0.5% (2110) design flood level for the site is
2.740mAoD. Based on this a minimum floor level of 3.040mAoD is recommended in
the Environment Agency's standing advice. If this level is not possible, even though the
site is not recorded as being previously affected by flooding it is recommended that
flood resilient construction up to 300mm above the design flood level is provided.
Residents of the new development shall be signed up to the Environment Agency’s
flood warning system for the tributary of the River Arun.

The risk of flooding from the different possible key sources has been assessed. This
assessment has deemed that the risk of flooding from other sources at the site is low.

An initial assessment of the risk of flooding from the different possible key sources from
the NPPF lists which could potentially affect the development site has been undertaken
based on presently available information. According to the available information, this
assessment has deemed that the risk of flooding from other sources at the site is low.

The proposals result in an increase of the impermeable areas and to mitigate the
increase in surface water discharge rate, attenuation methods have been proposed.
These measures would result in the peak surface water flows being limited to the
greenfield run-off rates for all storm return periods up to a 1 in 100 year storm event
plus an allowance of 40 % for climate change.
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Shallow infiltration measures, such as permeable paving, are required to achieve these
run-off rates. Itis proposed that the houses fronting hard landscaping and parking areas
will be constructed from permeable paving blocks overlaying a permeable sub-base
with infiltration into the ground. Also Arun District Council seeks to the implementation
of ponds within developments where there are suitable areas. There are suitable areas
for new open water features within the site located in Flood Zone one and outside the
floodplain area. Attenuation of rain water in ponds and open water features will then
be considered further.

Due to the ground water table it is possible that in some areas it will not be possible to
use permeable paving or it will not be able to discharge to the proposed pond, and
attenuation tanks may need to be provided. The proposed attenuation volumes have
been sized to adequately convey storm events up to and including the 100 year storm
events including an allowance of 40% for climate change using Microdrainage Windes
software. These calculations are included in Appendix F. The surface water drainage
proposals have been provided in the schematic drainage layout drawing included in
Appendix G.
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Introduction

CTP have been engaged by Store Property Investments Ltd to prepare a site specific
flood risk assessment as part of the planning application for the proposed works at
the land west of Brook Lane and south of A259, Rustington, Littlehampton, West
Sussex, BN16 3JL.

The flood risk assessment has been prepared in compliance with guidance given in
the National Planning Policy Framework (NPPF) and Technical Guidance (March 2012).

The assessment covers the identification of all sources of flooding, theirimpact on the
development, their residual risk and mitigation. A strategy for surface water drainage
has also been included.

CTP Consulting Engineers are appropriately qualified professionals with the skills and
experience to design surface water drainage systems to incorporate Sustainable
Drainage (SuDS) and to carry out Flood Risk Assessments.

CTP has no responsibility to any other parties to whom this report may be circulated,
in part or in full, and any such parties rely on the contents of this report solely at their
own risk.

All copyright and other intellectual rights in and over this report and its contents shall
remain vested in CTP. Store Property Investments Ltd and any person authorised by
them is granted an irrevocable royalty free licence to use and reproduce this report
for all purposes relating to the property but CTP shall not be liable for any use of the
report for any purpose other than that for which it was originally prepared.
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Development Description and Location

Description of Existing Site

The proposed development is situated off Brook Lane, Rustington, Littlehampton,
West Sussex, BN16 3JL. The site lies adjacent to the A259 running north and west of
the site. A railway line delimits the south boundary of the site and the east is
delimited by Brook Lane which provides access to the existing site. A watercourse
collecting water from the east passes through the area and discharges to the Black
Ditch on the other side of the A259. A shallow ditch also crosses the site. The site
location is shown in Figure 1 and Figure 2.
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Permeable and Impermeable Areas

The existing site consists mainly of grazing land and comprises a residential property
and stables with associated landscaped areas, car parking areas, access roads and
storage buildings. With reference to the existing area plan included in Appendix A
of this document a summary of the existing site areas is as follows:

Site Application Boundary Area: 59211 m?
Existing Soft Landscaped Area 54,930 m?
Existing Building Area: 1411 m?
Existing Hard Landscaping Area: 1,029 m?
Existing Highway Area: 1,841 m?

Topographical Information

A topographic survey of the existing site has been undertaken. The survey shows
that the site slopes from southwest to northeast, with a small peak in the centre of
the south side. The levels range between 4.90m and 1.00 AOD approximately. The
levels over the majority of the site are no lower than 1.60m AOD.

The topography also shows a shallow depression on the west corner connected to
a pond located in the site across the railway through a 230mm diameter culvert
pipe. The location map doesn't show any trace of a pond so this shallow depression
is likely just an infiltration area with an overflow to the neighbouring pond via the
culvert.

The topographic survey of the site is included in Appendix B.

Existing Drainage

The topographic survey of the existing development site indicates that there are
some manholes within the site, therefore a drainage system is located at the site to
serve the existing buildings. This survey also indicates a possible cesspit position
inside the property.
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the location of the infrastructure, it can be assumed that all surface water discharge
is either unrestricted or discharges into a soakaway system. Also the existing access
road has no visible drainage system and the water follows the topography to lower
adjacent lands.

Sewer records from Southern Water for adjacent sites have been obtained and they
do not show any sign of existing public sewers, reinforcing the likelihood that
existing building discharges into a cesspit and to the existing watercourse or
infiltration system. Further investigation of the existing drainage network is
recommended to assess its condition and to confirm the outfall.

Soil Investigation

The British Geological Survey map for this area indicates that the development site
is superficial sand and gravel — Raised Beach Deposit formation overlaying New Pit
Chalk Formation. This map is shown in Figure 3.

Approximate Site Location

Figure 3: British Geological Survey

90of 30
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The permeability of chalk, sand and gravel would suggest that the permeability of
the soil is likely to be high to very high. The onsite soil condition should be confirmed
by a site investigation.

Proposed Development

The proposed development involves the demolition of existing buildings on site
and the erection of a mixed use development comprising residential units and care
home (Use Class C2 and C3) and ancillary facilities including railway crossing
together with associated access, car parking and landscaping. Some alterations are
also proposed to the existing access road and landscaped areas. The proposals are
shown in the architect’s layout included in Appendix C.

With reference to the proposed area plan included in Appendix A of this document
a summary of the proposed site areas is as follows:

Site Application Boundary Area: 59211 m’
Proposed Soft Landscaping Area: 39,297 m?
Proposed Public Highway Area: 7,552 m?
Proposed Hard Landscaping Area: 6,139 m?
Proposed Building Roof Area: 6,223 m?
Total Proposed Impermeable Area: 12,362 m’

(Excluding Public Highway)
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Flood Zones

Introduction

The Environment Agency uses Flood Zones to determine the vulnerability of every
new development. These Flood Zones refer to the probability of river or sea flooding
affecting the proposals. An interactive Flood Zone map is accessible on the
Environment Agency website.

It can be seen from an extract from this interactive map (Figure 4) that the proposed
site is partially located in Flood Zone 1, Flood Zone 2 and Flood Zone 3. Flood Zone
1 is designated as low probability of flooding. Land in this zone is assessed as having
a less than 1 in 1000 annual probability of flooding. Flood Zone 2 is designated as
medium probability of flooding. Land in this zone 2 has between a 1in 100 and 1
1000 annual probability of river flooding (1% - 0.1%) or between a 1 in 200 year and
1in 1000 annual probability of sea flooding (0.5% - 0.1%) in any year. Flood Zone 3
is designated as high probability of flooding. Land in this zone is assessed as having
a 1in 100 or greater annual probability of river flooding (>1%), or a 1 in 200 or greater
annual probability of flooding from the sea (>0.5%) in any year.

Approxmate S|te Locatlon

Figure 4: Extract from Environment Agency.
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Sequential Test

Parts of the Brook Lane grounds are located in Flood Zones 1, 2 and 3. With reference
to Figure 4 the existing and the proposed buildings are located entirely within Flood
Zone 1 and 2 and out of Flood Zone 3. The existing road layout allows safe egress to
Flood Zone 1 to the south of the site from the proposed new construction. Itis not
proposed to undertake any new development in Flood Zone 3 apart from some
alterations to existing landscaping.

Since the site is partially located within Flood Zone 2 and Flood Zone 3 the NPPF
requires that the Local Planning Authority apply the sequential test to ensure that
the development is located in the most appropriate area in terms of use and flood
risk.

Appropriate Uses

With reference to Table 2 of the NPPF this proposed residential development and
residential care homes uses would be classified as “More Vulnerable”.

With reference to Table 3 of the NPPF “More Vulnerable” development in Flood Zone
1and 2 is appropriate. Therefore, the proposals are appropriate for Flood Zone 1 and
Flood Zone 2, and an Exception Test is not required.
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Site Specific Flood Risk Assessment
Sources of Flooding

The NPPF lists the key sources of flooding which could potentially affect the
development site. An assessment of how these forms of flooding may affect the site
and details on how they will be managed safely within the development are
considered in the following sections:

Flooding from Rivers and the Sea
Groundwater

Flooding from Sewers and Drainage
Overland flows

Water Infrastructure

Flooding from Development Drainage

A e

Flooding from Rivers and the Sea

As shown in Figure 3 the Environment Agency Flood Risk Map indicates that the
proposed development site is partly located within Flood Zone 1 (low risk of
flooding), Flood Zone 2 (medium risk of flooding) and Flood Zone 3 (high probability
of flooding). The areas located in flood zones 3 are away from the existing and
proposed buildings and are in landscaped areas.

Environment Agency Modelled Flood Levels

A request was made to the Environment Agency for the issue of modelled flood
levels for the tributary of the River Arun in the vicinity of the development site (EA
Order Reference: SSD/37767) This information is provided in full in Appendix D.

A Flood Map Report for the site has been received from the Environment Agency. It
also shows that the site is located in an area benefitting from the Arun East Bank
Tidal Walls Flood Defences. The report states that the sites lies in an area with a 0.5%
chance of flooding in 2110 from the sea considering the presence of flood defences.

Modelled flood levels for a number of nodes within the vicinity of the development
site have been taken from the Lower Tidal River Arun Strategy Study (2010) of the
site up to the year 2110 and are included in the flood map report. The defended
flood levels have been produced for annual exceedance probability of between
0.5% tide and 1% plus climate change fluvial and 5% tidal and 20% fluvial.
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With reference to Modelled Flood Levels the nodes relevant to the site are the
shown on Figure 4.

Madelled Site Node Painis. Gentred BN 18 3dL. Created 20022017 (Ref SSDA3T7ET)

Lagund

Figure 4: Extract from Environment Agency modelling showing studied nodes
along the site.

The flood report states that the defended scenarios include the beach profile and
show flooding from wave overtopping of defences. The undefended scenarios do
not include any wave overtopping. As such, it can be seen that there are greater
flood extents for the defenced scenarios rather than the undefended.

Environmental Agency's Littlehampton Arun East Bank-Tidal Walls Flood Defence
Scheme (2013) states that the risk of a breach will be present if no works are
undertaken to maintain the flood defences along the east bank due to deterioration.
The scheme states that the Environmental Agency and Arun District Council should
ensure that the Tidal Walls defences are regularly inspected and essential safety
works are carried out.

In the very unlikely event of a breach it is likely that this will not be a sudden event.
Reqgular inspection is likely to highlight any damage which could have the potential
to cause flooding in the vicinity of the defences prior to a breach occurring. This
would provide the opportunity for the evacuation of residents within the flood
extents area prior to the breach occurring.
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Due to this the Environmental Agency report result of the Tidal undefended model
is not relevant in this case and it can be ignored.

The flood levels for the site for the different annual exceedance probabilities for the
defended and undefended scenarios are as follows:

Undefended Defended
Fluvial - 1% plus | Tidal-0.5% Fluvial - 1% plus | Tidal - 0.5%
Climate Change (2110) Climate Change (2110)
1.630 m AOD 1.960m AOD - 2.740m AQD

Flood Zone Contours

The approximate contours of Flood Zones 2 and 3 have been shown in Figure 3. It
can be seen that the existing and proposed new buildings are not located in Flood
Zone 3. Also it shows that only the proposed care home building is affected by the
flood Zone 2 flood envelope in the south east corner.

Finished Floor Level

The minimum finished floor level based on the up-to date Environment Agency
modelled flood levels is:

Design Water Level (year 2110) 2.740m AOD
Freeboard: 0.300m
Minimum Finished Floor Level: 3.040m AOD

The existing ground levels around the flooding area are no lower than 1.60m AQD.
It is proposed elevate the ground level around the proposed actual flooding
location, raising the building finished floor levels and create a new lower area to be
use as balancing pond to compensate the volume of existing floodplain.
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Flood Plain Compensation

If the ground level is modified it will be necessary to relocate this floodplain volume
in order to maintain the Design Water Level (year 2110) at 2.740mAQOD. This volume
has been calculated and has a value of approximate 8,580m?. This calculation has
been included in Appendix E. The actual floodplain extension has been shown in a
plan (A3992-SK1506) and is also attached in Appendix E.

Safe Access and Exit

With reference to the topographic survey included in Appendix B all areas of the site,
apart from the north east corner adjacent to the watercourse, are located well above
the modelled 0.5% (2110) flood level, 2.740m AOD. This includes the existing access
road. This access road and the future adjacent road needs to be built above the
design flood level to ensure a safe access and egress. Safe access and egress would
be available to the Flood Zone 1, within the site, to the north east in the event of
flooding.

Flood Resilience

If a minimum of 3.040m AOD level is not possible Flood resilient construction will be
required to prevent water ingress into buildings in the event of flooding and to
make the buildings easier to repair and clean in the event of flooding.

It will be required a minimum flood level of between 2.740 m AOD and 3.040m AOD
with the combination of flood resilient construction.

Advice for the provision of flood resilient construction is provided in the publication
‘Improving the Flood Performance of New Buildings — Flood Resilient Construction’
(2007) published by CIRIA. The construction and choice of materials would depend
on the type of structure and external appearance and internal finishes required.
General recommendations are summarised below with development specific
comments made where applicable.

Table 1: Summary of general flood resilient construction recommendations (See ‘Improving the Flood
Performance of New Buildings — Flood Resilient Construction” (2007) published by CIRIA.

Foundations

Element Location Material/Treatment
e Piled foundations with reinforced concrete
Reinforced ground beams shall be provided. These have
Concrete low permeability and there will be no

exposed steel reinforcement.

ARUN DISTRICT COUNCIL A/169/17/0UT
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Flement Location Material/Treatment
e (Good compaction of hardcore and binding
is required
e Damp proof membranes should be included
Floors General in the design

Suitable floor finishes include ceramic or
concrete based floor tiles, stone and sand/
cement screeds.

Suspended to be

Drainage trench to be provided below floor
Cheaper, sacrificial finishes should be used
Steel reinforcement of concrete beams

provided .
should be assessed following repeated or
prolonged flooding
) e Floor insulation shall be non-absorbent to
Insulation o .
minimise the impact of flood water
, e Underfloor services using ferrous materials
Services

should be avoided.

External Walls

Outside face

Dense materials to limit water absorption
with good drying ability and good retention
of pre-flood dimensions and integrity

Water resistant coatings

Water resistant render

inside face o  Ceramic Tiles (Kitchen, cloakrooms)
, e (Cavity insulation shall incorporate non-
Insulation e
absorbent to minimise impact of water
e Dense materials to limit water absorption
with good drying ability and good retention
Internal Walls Masonry of pre-flood dimensions and integrity
e Water resistant coatings
e Usestandard gypsum plasterboard up to the
predicted flood level (+50mm) as a sacrificial
Plasterboard material
e Fix horizontally to limit extent of potential
replacement
e The threshold should be raised as high as
Doors and possible while complying with regulations.
Windows boors e Sealed external framed doors should be
used.
Windows/ patio e Adequate sealing of any windows or door
doors sills to the fabric of the house.

ARUN DISTRICT COUNCIL A/169/17/0UT
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Flement Location Material/Treatment
o e Water resistant units at a high level
Hilings >torage e Easily cleanable units
e Place as high as practical above the floor
level
Appliances e Allow for effective drainage and cleaning
behind kitchen units
o C(losed cell insulation should be used for
Services Pipework pipes which are below the predicted floor

level

Drainage Services

Non-return valves are recommended to
prevent blow back of diluted sewage in
situations where there is a risk of the foul
sewer surcharging. This is unlikely to be arisk.

Water, electricity
and gas meters

Locate above the predicted flood level

Electrical services

Locate sockets on the ground floor above
the flood level

Electric ring mains should be installed at first
floor level with drops to ground floor sockets
and switches. A plastic cable conduit should
be used.

Heating Systems

Boiler units and ancillary devices should be
installed above predicted flood level and
preferably on the first floor.

Underfloor heating should be avoided.

4219 A flood alert system is operated by the Environment Agency in Rustington. The
development would be registered with the system and residents signed up to the
flood warning alarm system. Information on the flood warning system should be

provided in residents welcome packs.

Historic Flood Events

4220 The Environmental Agency report indicates than the site has not been affected by

any recorded flood incidents

ARUN DISTRICT COUNCIL A/169/17/0UT
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Groundwater

Reference is made to the Arun District Council Strategic Flood Risk Assessment
(2016). It states that the majority of the bedrock in the district is classed as Principal,
associated with high permeable bedrocks, with the ability to hold high levels of
water storage. This is likely to result in susceptibility of the district to groundwater
emergence and flooding when the water table rises.

A map has been included in that document showing the proportion of each Tkm
grid square, where geological and hydrogeological conditions indicate that
groundwater might emerge. According to this map the site is located in an area with
potential for elevated groundwater to rise sufficiently to interact with the ground
surface or with a susceptibility higher than 75%.

pproximate Site Boundary F

Figure 5: Map showing areas susceptible to groundwater - taken from the
Arun Distric Council Strategic Flood Risk Assessment (2016)

It also states that this data should not be used as sole evidence for any specific flood
risk management, land use planning or other decisions at any scale. It should be
noted that although an area may be designated as susceptible to groundwater
flooding, this does not mean that groundwater flooding will definitely be a problem
within these areas, rather it provides an indication of potential risk.
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Groundwater flooding has a very different flood mechanism to any other and for
this reason many conventional flood defence and mitigation methods are not
suitable. The only way to fully reduce flood risk would be through building design
(development form), ensuring floor levels are raised above the water levels caused
by a 1 in 100-year plus climate change event.

Appendix Hfrom Arun District Council Strategic Flood Risk Assessment (2016) shows
an historic flooding map with the recorded incidents provided by Arun District
Council, West Sussex County Council, Southern Water and Environment Agency.
These records do not show any historical incidents of groundwater flooding close
to the site.

No basement constructions are proposed. It is considered that the finished floor
level will be well above groundwater levels. A site investigation needs to be carried
out to measure the groundwater depths within the site and confirm that the water
table does not represent a flood risk.

The risk of flooding, from this source, to the proposed development is initially
assessed as being low. If flooding due to groundwater did occur in the area it is likely
to occur in lower, less vulnerable, parts of the site and flow from the site to the
watercourse,

Flooding from Sewers and Drainage

No information is currently available regarding existing onsite drainage. It is
recommended that a drainage survey is undertaken to assess the condition of any
onsite drainage and any defects repaired prior to connecting drainage from the
proposed development.

Reference has been made to the Arun District Council Strategic Flood Risk
Assessment (2016). No historical flooding from public sewers is recorded.

In the event of flooding from sewers and drainage occurring, flows would follow the
topography away from the site towards surrounding watercourse. The risk of
flooding from this source is initially assessed as being low.
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45 Overland Flows

45.1  Flooding from the land would be caused by the slope of the site and any ‘upstream’
land that may cause overland flows during periods of heavy rainfall.

452  The Environmental Agency has an online interactive map which shows the risk of
flooding from surface water — see Figure 6

453 This map shows that the existing and proposed development is located in an area
that is defined as having a low and a very low risk of flooding from surface water.
This low risk definition means that each year the site has a chance of flooding from
surface water of between 1in 1000 (0.1%) and 1in 100 (1%).

Approximate Site Boundary |

Figure 6: Environment Agency Map - Risk of flooding from surface water

210f30
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(2016). A map has been included in the document showing the flooding that takes
place from the ‘surface runoff' generated by rainwater. As shown in Figure 7 the site
is located in an area where some flooding incidents are known to occur. Most of the
flooding is produced by the 1 in 1000 year storm and is located on proposed
landscape areas. The areas currently shown green on figure 7 are small areas of 1

30 year storm flooding. These are located in current low points on the existing site
but will not occur on the new layout as these areas will be raised in level as part of
the development.

| Approximate Site Boundary

R

Figure 7: Surface Water Flood Risk from the Arun District Council Strategic
Flood Risk Assessment (2016).

As discussed previously if there is flooding in the area, surface water from the site
would follow the topography to lower, less vulnerable areas to the south east of the
site and into the watercourse. The proposed and existing buildings are located
outside of and above these areas. The access road is also located above and outside
these areas. The risk of flooding from this source is considered to be low.
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Flooding from Water Infrastructure

An interactive map is available on the Environment Agency website which indicates
the maximum extent of flooding in the event of failure of a large reservoir. This map
indicates that the site is outside the area that would be flooded in the event of such
a failure — See Figure 8.

Flovd fisy

Approximate Site Boundary

Figure 8: Environment Agency Interactive Flood Map showing Risk of
Flooding from Reservoirs

Reference is made to the Arun District Council Strategic Flood Risk Assessment
(2016). This states that the possible risk of failure of reservoirs is considered to be
minimal. There are no large reservoirs within Arun District and the risk to
development for reservoirs is residual. The risk of flooding from this source is
considered to be low.
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4.7 Flooding from Development Drainage

47.1  The proposed development will result in an increase in impermeable areas (See
Section 2.2 and 2.8). It will therefore also result in an increase in peak surface water
flow. This will be attenuated with SuDS methods and run off restricted to mitigate

the increase in impermeable areas.

472 The risk of flooding from this source is assessed as low.

4.8  Summary of Flood Risk

481 An assessment of key sources of flooding has been carried out and is summarised

below:

e Flooding from Rivers and the Sea

e Flooding from Groundwater

e Flooding from Sewers and Drainage
e Flooding from Overland Flows

e Flooding from Artificial Sources

e Flooding from Development Surface
Water Drainage
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Flood risk to be mitigated by minimum
floor level of 3.040m AOD or minimum
2.740mAOD and the provision of flood
resilient construction and residents
signing up to Environment Agency's
Flood Alert System.

Low Risk
Low Risk
Low Risk
Low Risk

Low Risk
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Drainage Strategy

Drainage Design

The management of the surface water run-off from the proposed development
would comprise of the use of Sustainable Drainage Systems (SuDS).

Existing Greenfield Run-Off Rates

The existing greenfield run-off rates from the existing site have been calculated
based on the proposed impermeable area of 1.24 ha and based ona 1, 30 and 100
year return period event. It should be noted that areas of public highway have been
excluded from these calculation as they are served by a dedicated highway drainage
system.

The calculation of the greenfield run-off has been carried out in accordance with the
IH Report 124 ‘Flood estimation for small catchments’ (Marshall and Bayliss, 1994)
using Microdrainage WinDes software. The existing greenfield run-off rates
calculations do not include an allowance for climate change. The greenfield run-off
rates are shown below. The results of these calculations are included in Appendix F.

Return Period Greenfield Run-Off Rate
QBar 441/s
in1year 371/
1in 30 year 991/s
1in 100 year 13.91/s

Existing Volume of Run-off

The existing volume of run-off has been calculated based on the proposed
impermeable area of 1.24 ha and based on the 1in 100 year 6 hour event and does
notinclude an allowance for climate change. The results of these calculations, which
are included in Appendix F, are included below:

Event Volume of Run-off
6 hour 1in 100 year 286.990 m’
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The proposed development results in an increase in roof area and access area and
hence an increase in total hardstanding area. The unmitigated proposed peak
surface water flow from the site has been calculated based on this increase in
impermeable area. The unmitigated proposed peak flow has been calculated for a
1,30 and 100 year return period event of 15 minute duration and includes a 40%
allowance for climate change. Calculations have been undertaken using the
Modified Rational Method. The unmitigated peak flows for each of these storm
events are shown below:;

Storm Event Unmitigated Peak Flow
Qpicc 131.7 /s
Qpsoscc 32261/s
Qpiooscc 4172 1/s

Due to the increase in impermeable area, and an allowance for climate change, the
run-off from the site would be increased post development without any mitigation
measures. Mitigation measures to reduce the run-off to greenfield rates are
described in section 5.5. Again detailed calculations are provided in Appendix G.

Proposed Surface Water Drainage Strategy

The majority of the proposed development will be constructed over existing
undeveloped area. The impermeable area thus will increase which will result in an
increase of peak surface water run-off from the development site without any
further mitigation measures.

It is therefore proposed that the run-off from the proposed development will be
limited to the greenfield run-off rates for all storm return periods up to a 1 in 100
year storm event plus an allowance of 40 % for climate change. The following SuDS
measures have been considered for the development.
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Attenuation of rain water in ponds and open water features

With reference to the Arun District Council Local Plan (2014) it states in its Policy
GEN9, The Local Planning Authority will promote the use of balancing ponds for the
attenuation of surface water run-off where this is required.

There are suitable areas for new open water features within the site located in Flood
Zone 1 and outside the floodplain area. Attenuation of rain water in ponds and open
water features will then be considered further. Groundwater monitoring, infiltration
tests to BRE digest 365 standards and contamination testing is required to confirm
the areas for which this would be possible within the site.

Infiltration

Infiltration techniques are used to discharge surface water from hardstanding areas
into the ground.

Disposal of the surface water run-off to soakaways has been considered. Soakaways
were not considered suitable for the development site due to space constraints
within the development site and possible temporarily high water tables. The
arrangement of the proposed buildings means that minimum clearance distances
of 5m between foundation structures/boundaries and soakaways would not be
achievable. In addition it is likely that minimum clearance distances of 1 m between
the ground water table and the bottom of the below ground infiltration structure is
unlikely to be achievable.

Shallow infiltration measures such as permeable paving can allow the maintenance
of the minimum clearance of 1 metre, with additional storage proposed for the
impermeable areas. It is proposed that the houses fronting hard landscaped and
parking areas will be constructed from permeable paving blocks overlaying a
permeable sub-base with infiltration into the ground. Surface water falling on these
areas will infiltrate into the ground reducing the run-off from the site. Groundwater
monitoring, infiltration tests to BRE digest 365 standards and contamination testing
is required to confirm the areas for which this would be possible within the site and
an alternative drainage strategy may be required if adequate infiltration is not
available at suitable depths.
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Permeable paving is designed to intercept surface water runoff and to provide a
pollutant treatment prior to discharge into the ground. Permeable paving will limit
the potential for deterioration in groundwater quality. The use of permeable paving
areas is subject to suitable infiltration rates being confirmed onsite and
contamination testing.

Attenuation of rain water through tanks or sealed water features

It is proposed that some areas could not be allowed to discharge to open features
due to the ground level difference. It is therefore proposed that surface water run-
off would be attenuated with controlled discharge to the existing watercourse
along the site. Surface water run-off from roofs and hardstanding area would be
stored where possible in wet ponds which are proposed in the landscape layout
and/or in underground storage. The controlled discharge to the ditch would be
limited to greenfield run-off rates for all storm return periods up to and including
the 1in 100 year storm event including an allowance of 30 % for climate change.

The overall storage volume required for the development site will be calculated
during detailed design following soakage tests and groundwater monitoring.

Ponds and wetlands also provide pollutant treatment, e.g. through retaining
suspended solids in sediments or uptaking nutrients by plants.

Consent from the relevant land drainage authority would be required to discharge
surface water to the existing watercourse.
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Conclusions

This Flood Risk Assessment has been undertaken for the proposed demolition of
existing buildings on site and the erection of a mixed use development comprising
residential units and care home (Use Class C2 and C3) and ancillary facilities including
the railway crossing together with associated access, car parking and landscaping at
the land west of Brook Lane and south of A259, Rustington, West Sussex, BN16 3JL. This
assessment has been prepared in compliance with guidance given in the National
Planning Policy Framework (NPPF) and Technical Guidance (March 2012).

The Environment Agency Flood Risk maps indicate that the proposed development
site is partly situated in Flood Zone 1 and partly in Flood Zone 2 and 3. It is required
that the Local Planning Authority apply the sequential test. In accordance with Table 2
and Table 3 of the NPPF the new construction are considered as “More Vulnerable”. This
type of construction is appropriate in Flood Zone 1 and 2 and the Exception Test is not
required.

Environment Agency flood modelling for the tributary of the River Arun in the vicinity
of the site has been obtained. The 0.5% (2110) design flood level for the site is
2.740mAoD. Based on this a minimum floor level of 3.040mAoD is recommended in
the Environment Agency's standing advice. If this level is not possible, even though the
site is not recorded as being previously affected by flooding it is recommended that
flood resilient construction up to 300mm above the design flood level is provided.
Residents of the new development shall be signed up to the Environment Agency’s
flood warning system for the tributary of the River Arun.

The risk of flooding from the different possible key sources has been assessed. This
assessment has deemed that the risk of flooding from other sources at the site is low.

An initial assessment of the risk of flooding from the different possible key sources from
the NPPF lists which could potentially affect the development site has been undertaken
based on presently available information. According to the available information, this
assessment has deemed that the risk of flooding from other sources at the site is low.

The proposals result in an increase of the impermeable areas and to mitigate the
increase in surface water discharge rate, attenuation methods have been proposed.
These measures would result in the peak surface water flows being limited to the
greenfield run-off rates for all storm return periods up to a 1 in 100 year storm event
plus an allowance of 40 % for climate change.
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Shallow infiltration measures, such as permeable paving, are required to achieve these
run-off rates. It is proposed that the houses fronting hard landscaped and parking areas
will be constructed from permeable paving blocks overlaying a permeable sub-base
with infiltration into the ground. Also Arun District Council seeks the implementation
of ponds within developments where there are suitable areas. There are suitable areas
for new open water features within the site located in Flood Zone one and outside the
floodplain area. Attenuation of rain water in ponds and open water features will then
be considered further.

Due to the ground water table permeable paving and the discharge of floors into the
proposed pond will not be possible. In this instance, attention tanks need to be
provided. The proposed attenuation volumes have been sized to adequately convey
storm events up to and including the 100 year storm events including an allowance of
40% for climate change using Microdrainage Windes software. These calculations are
included in Appendix F. The surface water drainage proposals have been provided in
the schematic drainage layout drawing included in Appendix G.
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