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1.0 INTRODUCTION

1.1 General

Ground and Water Limited were instructed by David Station c/o Nico Warr Architects on the 3™ May
2018 to conduct a Flood Risk Assessment at Kingston Corner Annex, Brookside Road, East Preston,
West Sussex BN16 1SE. The scope of the investigation was detailed within the Ground and Water
Limited email fee proposal Ref: GWQ3853 dated 30™ April 2018.

1.2 Aims of the Investigation
The aims and objective of the report was to supply the client with a Flood Risk Assessment to
support a planning application.

This report has been prepared to consider the risk of flooding to the site and to consider measures
that may be required to manage this risk. The potential impacts of climate change together with the
risk of flooding to others have also been taken into account. The disposal of surface water has also
been addressed.

This FRA report should be submitted to the Local Authority for comment.

1.3 Legislative Background, Conditions and Limitations

Ground and Water Limited have prepared this report following the principals of the National
Planning Policy Framework (NPPF) and Technical Guidance-Flooding, published March 2012,
Planning Policy Statement Note 25, Development and Flood Risk (PPS25), published in December
2006 and the Arun District Council Level 1 and Level 2 Strategic Flood Risk Assessment Final Report
published in November 2016. Details on the legislative background are provided in Appendix A.

This report has been prepared based on the terms, conditions and limitations outlined within
Appendix A.

The report has been prepared using desk based information, the findings of an onsite survey and
information provided by the client, local authority and Groundsure.
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2.0 SITE SETTING

2.1 Site Location

The site comprised 0.50ha rectangular shaped plot of land, orientated in an east to west direction,
and located on the eastern side of Brookside Road. The site was located in the private estate of
Kingston Gorse, to the west of Ferring in West Sussex.

The approximate O.S. National Grid Reference for the centre of the site was TQ 08924 01754. A site
location plan can be seen in Figure 1 with a plan showing the site area presented in Figure 2.

2.2 Site Description

The site was occupied by an existing two storey detached residential property and areas of front,
side and rear gardens. A tennis court was located in the rear garden. Numerous mature trees (apple,
beech, poplar and cedar) and bushes were located across and around the boundaries of the site.

The southerly flowing Ferring Rife located ~20m east of the eastern boundary of the site and ~105m
east of the proposed structure. The coast was located ~300m to the south.

An aerial view of the site showing the site and approximate site boundary is given within Figure 3.

2.3 Site Topography

A review of a topographical survey undertaken onsite revealed the elevation of the western
boundary ranged between 4.16 — 4.58m AOD. The upper bank of the Ferring Rife on the eastern
boundary ranged between 2.07 — 2.74m AQOD. In the area of the proposed structure the elevation of
the site was ~3.60m AOD. The elevation of the existing house was ~3.80-4.00m AOD. The
topographical survey can be seen in Figure 4.

A review of topographical data for the site’s environs revealed a gentle slope in an easterly direction
towards the Ferring Rife.

24 Proposed Development

At the time of reporting, July 2018, the proposed development was understood to comprise the
construction of a single storey guest house with a mezzanine floor. Whilst no basement is to be
excavated, it is proposed to sink the building into the ground by about 0.80m (~2.80 m AOD). French
drains are proposed to be installed around the perimeter of the new building. A plan of the
proposed development is given in Figure 5 and a section is given in Figure 6.

2.5 Geology

The BGS Geological Map for the East Preston area (Chichester and Bognor Sheet No. 317/332)
revealed that the site was located on Brickearth and Undifferentiated River Terrace Deposits
overlying the Lewes Nodular Chalk Formation.

There were no areas of Made Ground or Worked Ground within a 250m radius of the site.

Brickearth

Brickearth comprises a geologically recent deposit of brown structureless sandy clay of limited
thickness that usually overlies Marine Gravels in the area of the site. Its name is derived from its
former use in the manufacture of bricks.
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Undifferentiated River Terrace Deposits

In the south, flanking the rivers draining into the Solent, these deposits consist of gravels and sandy
gravels, commonly clayey in the higher terraces. In places, clayey and sandy silty and silty clay overlie
the aggregate, perhaps an indication of the preservation of overbank or Aeolian deposits at the top
of each fluvial cycle. In general the terrace deposits are up to 6m thick.

Lewes Nodular Chalk Formation

The Lewes Nodular Chalk Formation comprises hard to very nodular chalks and hardgrounds with
interbedded soft to medium hard chalks (some grainy) and marls. The softer chalks become more
abundant towards the top. Nodular chalks are typically lumpy and iron stained (usually marking
sponges). Brash is rough and flaggy or rubbly and tends to be dirty. The first regular seams of
nodular flint, some large, commence near the base and continue throughout.

Occasional erosional features, such as pipes, swallow holes and solution cavities, usually in-filled
with drift deposits; can be found in the chalk deposits. These features sometimes manifest
themselves at the surface as shallow circular depressions. Solution features may be reactivated by
the concentrated ingress of water from leaking drains or soakaways. Reactivation may lead to
surface collapse.

There were no BGS borehole records in a close proximity to the site.

2.6 Hydrogeology and Hydrology

An examination of the DEFRA website revealed the site to be located on a Secondary A Aquifer
relating to the superficial deposits of the Undifferentiated River Terrace Deposits, overlying a
Principal Aquifer corresponding to the bedrock deposits of the Lewes Nodular Chalk Formation.

Superficial (Drift) deposits are permeable unconsolidated (loose) deposits, for example, sands and
gravels. The bedrock is described as solid permeable formations e.g. sandstone, chalk and limestone.

Secondary aquifers include a wide range of drift deposits with an equally wide range of water
permeability and storage capacities. Secondary (A) Aquifers consist of deposits with permeable
layers capable of supporting water supplies at a local rather than strategic scale, and in some cases
forming an important source of base flow to rivers. These are generally aquifers formerly classified
as Minor Aquifers.

A Principal Aquifer is a layer of rock or drift deposits that have high intergranular and/or fracture
permeability - meaning they usually provide a high level of water storage. They may support water
supply and/or river base flow on a strategic scale. In most cases, principal aquifers are aquifers
previously designated as major aquifer.

Examination of the Environment Agency records showed that the site was not located within a
Groundwater Source Protection Zone (SPZ) as classified in the Policy and Practice for the Protection
of Groundwater.

The nearest surface water features was the southerly flowing Ferring Rife located ~20m east of the
eastern boundary of the site and ~105m east of the proposed structure. The coast was located
~300m to the south.

From analysis of hydrogeological and topographical maps groundwater was anticipated to be




encountered at shallow depth (<3m bgl)) and it was considered that the groundwater was flowing in
an easterly direction towards the Ferring Rife and in a southerly direction in alignment with local
topography towards the coast, ~300m to the south.

ARUN DISTRIC]
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3.0 FLOOD RISK

3.1 Environment Agency Flood Risk Zones

National Planning Policy Framework and Technical Guidance-Flooding, published March 2012, and
Planning Policy Statement 25: Development and Flood Risk, (PPS25), published in December 2006
provides guidance on assessing flood risk and seeks to guide development away from areas at risk of
flooding. PPS25 defines a number of 'Flood Zones' based on the probability of flooding and provides
guidance on the most appropriate forms of development within each zone. The Environment
Agency’s primary concern is that lives are not put at risk and that the possibility of pollution is
reduced to acceptable levels. It is not so concerned about damage to property.

The Flood Zones are summarised in Table 1 (from Table D.1 of PPS25) below:

Zone 1: Low Probability Less than 1in a 1000 (<0.1%) Lessthan 1ina 1000 {<0.1%)
: = Between 1in 1000 and 1 in 100 Between 1in1000and 1 in 200
Zone 2: Medium: Probability (0.1% - 1%) (0.1% - 0.5%)
Zone 3a: High Probability Greater than 1in 100 (>1%) Greater than 1 in 200 (>0.5%)
Zone 3b: Functional Floodplain Greaterthan 1in 20 (>5%) n/a

These zones do not take account of any flood defences that may exist as these could be overtopped
or breached by a more severe flood event than designed for or maintained against.

3.2 Site Assessment

A review of the 1:10,000 Flood Map and Environment Agency website revealed the area of the
proposed structure, in the western portion of the site, was located within a Flood Zone 1 (an area
with a low probability of river or sea flooding).

The eastern portion of the total site area, away from the proposed development, fell within a Flood
Zone 2. Environment Agency Zone 2 floodplains estimate the annual probability of flooding as
between 1in 1000 (0.1%) and 1 in 200 (0.5%) from the sea.

The extreme eastern boundary of the total site area, close to the Ferring Rife, fell within a Flood
Zone 3. Environment Agency Zone 3 shows the extent of a river flood with a 1 in 100 (1% or greater
chance of occurring in any year or a sea flood with a 1 in 200 (0.5%) or greater chance of occurring in
any year.

3.3 Groundsure Floodinsight Datasheet
Groundsure FloodInsight Datasheets were obtained for the site. A copy of the datasheets are
presented in Appendix B and a summary is given in Table 2 overleaf.
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Environmental Significance Of Data Search

Source |

Nearest Distance from Site/Dated/Type

Environmental

Agency Flood Zones

Proposed Flood Defences

None within a 250m radius.

Flood Water Storage Areas

None within a 250m radius.

Environment Agency Risk of Floo

ding from Rivers and the Sea (RoFRaS)

Environment Agency Historic Flooding Events

Historic Flooding recorded by the Environment Agency

None within a 250m radius.

The definition of each risk category is given below:

Negligible. Less than 0.1m in a 1 in 1000 year rainfall event

Low. Greater than 0.1m in a 1 in 1000 year rainfall event
Low to Moderate. Between 0.1m and 0.3m in a 1 in 200 year rainfall event
Moderate. Between 0.3m and 1m in a 1in 200 year rainfall event
Moderate to High. Greater than Imin a 1 in 200 year rainfall event

High. Between 0.1m and 0.3m in a 1 in 75 year rainfall event
Significant. Between 0.3m to Imin a1 in 75 year rainfall event

Highly Significant.

Greater than Imin a1 in 75 year rainfall event

o
=

Cont’d Overleaf:
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Cont’d from Previous Page:

Environmental Significance Of Data Search Cont’d

Source | Nearest Distance from Site/Dated/Type

Environmental Agency Flood Zones (cont)

Surface Water Features

BGS Groundwater Flooding

BGS Geological Indicators of Flooding

JBA Reservoir and Canal Data

JBA Reservoir Failure Modelling None required

JBA Canal Break Modelling No record within 500m from the site.

It should be noted that although the Groundsure Flood Insight indicated that the site was located on
both a Flood Zone 2 and Flood Zone 3, closer inspection of the site boundary revealed the proposed
structure to be located on just a Flood Zone 1. The Flood Zone 2 related to the eastern portion of the
site with the Flood Zone 3 related to the site boundary along the Ferring Rife, noted ~125m east of
the site.

34 Flood Defence Structures

The Groundsure datasheets, presented in Appendix B, and examination of the Environmental Agency
Data, presented in Appendix C revealed the site was within an area benefiting from flood defences.
There were coastal defences in the form of a shingle beach and embankments along the Ferring Rife.
The estimated standard of protection was 1 in 200 (0.5% AEP). The estimated condition grade was
good. These were maintained by the Environment Agency and Arun District Council.

(o]
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3.5 Vulnerability Classification

NPPF and Table D.2 of PPS25 defines the ‘Flood Risk Vulnerability Classification’ of a particular land
use. This classification was based partly on Defra/Environment Agency research on flood risk to
people and also the need of some uses to keep functioning during flooding.

The site comprises a residential property and it is considered that the existing vulnerability
classification was ‘more vulnerable’.

The site’s vulnerability classification will not change on development, given the proposed structure is
a residential property with a sunken ground floor of ~1.00m bgl rather than a basement and is
therefore still ‘more vulnerable’.

3.6 Sequential Test

NPPF and PPS25 requires that at all stages of planning; a Sequential Test is completed with the aim
of steering new development to areas at the lowest probability of flooding (Zone 1). The Sequential
Test would normally be completed by the Local Planning Authority (LPA) to inform the preparation
of the Local Development Framework (LDF) where one exists.

Only where the Sequential Test can demonstrate that 'there are no reasonably available sites in
Flood Zone 1' will development in Zone 2 be considered and in general only if an Exception Test can
be passed. The Exception Test is only applied after the Sequential Test and is intended to ensure that
vulnerable types of property are not developed in areas of high flood risk.

The location of the proposed structure fell within a Flood Zone 1 (an area with a low probahility of
river or sea flooding). The eastern portion of the total site close to the Ferring Rife but away from
the proposed development fell within a Flood Zone 2. The eastern boundary of the site fell within a
Flood Zone 3. However, given the ‘more vulnerable’ classification is suitable for a Flood Zone 2, it
was deemed acceptable. Therefore, the sequential test is passed and there is no requirement for an
exception test.

3.7 Historic Flooding
The GroundSure Datasheets revealed no historic flood events within a 250m radius of the site.

3.8 Modelled Flood Levels and Depth

The Environment Agency has provided some information regarding flood modelling, which can be
viewed in Appendix C of this report. The Environment Agency has supplied data taken from the site
modelled of 2No. nodes. Node 1 is located adjacent to the proposed structure and Node 2 was
located midway between the proposed structure and the Ferring Rife to the east of the site. All flood
levels are measured in Above Ordinance Datum (mAOD). The Environment Agency has supplied data
taken from the Arun to Adur Coastal Modelling (JBA Consulting, 2012).

A summary of the data can be seen overleaf.
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3.9 Flood Defence Structures

The Groundsure datasheets, presented in Appendix B, and examination of the Environmental Agency
Data, presented in Appendix C revealed the site was within an area benefiting from flood defences.
There were coastal defences in the form of a shingle beach and embankments along the Ferring Rife.
The estimated standard of protection was 1 in 200 (0.5% AEP). The estimated condition grade was
good. These were maintained by the Environment Agency and Arun District Council.

3.10 Design Flood Levels
Based on the above the defended tidal flood levels and undefended fluvial levels have been used in
design.

Based on Node 2 the defended tidal flood level based on a 0.5% probability with climate change was
2.81m AOD. No modelling data for Node 1 was present.

For fluvial sources, a 0.1% probability current flood level was 3.21m AOD. This was based on a flood
depth of 0.93m.

Based on Environment Agency guidance a 35% and 45% climate change increase should be reviewed
for a design life up to 2115.

This would indicate a design flood level, plus climate change, of 3.54 — 3.64m AQD.

Strategic flood risk assessments usually recommend a 300mm freeboard above the climate change
anticipated flood level.

This indicated a flood design level (including an allowance for climate change) of 3.94m AQOD.

3.11 Detailed River Network

The nearest surface water features was the southerly flowing Ferring Rife located ~20m east of the
eastern boundary of the site and ~105m east of the proposed structure. The coast was located
~300m to the south.

The Groundsure Flood Insight datasheet, presented in Appendix B of this report, revealed 1No. on-
site record and 16 records within a 250m radius (7m and 17m east; 34m, 189m, 213m and 242m
north-east; 38m, 68m, 115m, 117m, 130m, 187m and 207m north; and 51m, 199m and 203m south-
east).

Based on Figure 4, the proposed development will be no closer to the Ferring Rife than the exiting
Kingston Corner.

The Groundsure datasheets, presented in Appendix B, and examination of the Environmental Agency
Data, presented in Appendix C revealed the site was within an area benefiting from flood defences.
There were coastal defences in the form of a shingle beach and embankments along the Ferring Rife.
The estimated standard of protection was 1 in 200 (0.5% AEP). The estimated condition grade was
good. These were maintained by the Environment Agency and Arun District Council.

3.12  Surface Water Flooding Maps
A review of the online Environment Agency’s Maps for Long Term Flood Risk, associated with surface
water flooding, revealed there was a low risk to surface water flooding in the area of the proposed

an
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structure and the eastern portion of the site with a low to high risk along the eastern boundary
closest to the Ferring Rife. A summary showing the extent of surface water flooding on site and the
surrounding area can be seen tabulated below.

e [ormse | horarse.
Eastern Ijlalf \\\\\\ \&\\ \\ \
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The Surface Flood Risk Maps, together with the associated velocity maps can be seen within Figures
7-12.

3.13  Flood Risk To and From Other Sites

NPPF and PPS25 requires that for development proposals on sites within a Flood Zone 2, the
vulnerability to flooding from other sources as well as from river and sea flooding, and the potential
to increase flood risk elsewhere through the addition of hard surfaces and the effect of the new
development on surface water run-off should be considered.

Surface water run-off is a major consideration for Flood Risk Assessments because a sudden influx of
surface water can easily flood the site. The current proposed development is likely to increase the
area of hardstanding; therefore possibly affecting the amount of infiltration and surface water run-
off on the site. This means the potential Flood Risk posed to the site and its surrounding may be
affected.

Methods of keeping the flood risk to a minimum can be applied by the correct implementation of
Sustainable Urban Drainage Systems (SUDS). The principles of SUDS should be applied throughout
the site and wherever possible; this is discussed in Section 4.

3.14  Local Authority Strategic Flood Risk Assessment {SFRA)
A review of the Arun District Council Level 1 and Level 2 Strategic Flood Risk Assessment Final Report
November 2016 revealed the following:

e The Ferring Rife was defined as a Flood Zone 3b;

e The flood zones appear clearly defined with an extensive Flood Zone 3b. The flood zones
show the area north of the A2032 at Yeoman Way and Southern House to be at risk of
flooding, as well as part of the Northbrook College site. The residential area southwest of
the A2032 towards May Bridge on the A259 is also shown to be at flood risk, including:
Boxgrove, The Greenway, Patching Close, The Strand and Coleridge Close;

e There are no formal raised defences along the Ferring Rife;




ARUN DISTRICT CO!

4.0 SURFACE WATER FLOODING & DRAINGE SYSTEMS

4.1 Existing Drainage
It has been assumed that formal drainage systems, both foul and surface, would be present on the
site associated with the residential dwelling onsite and the surrounding area.

4.2 Proposed System

The site was occupied by an existing two storey detached residential property and areas of front,
side and rear gardens. A tennis court was located in the rear garden. Numerous mature trees (apple,
beech, poplar and cedar) and bushes were located across and around the boundaries of the site. The
nearest surface water features was the southerly flowing Ferring Rife located ~20m east of the
eastern boundary of the site and ~105m east of the proposed structure. The coast was located
~300m to the south.

At the time of reporting, July 2018, the proposed development was understood to comprise the
construction of a single storey guest house with a mezzanine floor. Whilst no basement is to be
excavated, it is proposed to sink the building into the ground by about 0.80m (~2.80 m AOD). French
drains are proposed to be installed around the perimeter of the new building. A plan of the
proposed development is given in Figure 5 and a section is given in Figure 6.

The proposed developed is expected to increase the amount of hardstanding present onsite.

The majority of new developments are encouraged to use Sustainable Urban Drainage Systems
(SUDS) to manage surface water drainage. This ensures that any 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 effect.

SUDS techniques include:

e Soakaways and other infiltration devices (where permeability allows);
e Swales and filter strips on sloping areas;

¢ Ponds, wetlands and basins;

e Filter drains and permeable paving, possibly with storage;

e Green roofs;

e Bioretention areas.

The above methods can be used individually but typically a solution that combines some or all of the
above will be more effective.

It was considered that the Undifferentiated River Terrace Deposits may provide a suitable medium
for the disposal of storm water. Soakaway tests to BRE365 should be undertaken to confirm this
since the cohesive soils may restrict the design infiltration rate.

Adequate freeboard must be provided between the base of the soakaway structure and the highest
recorded groundwater level identified in that location.

The principles of sustainable urban drainage system (SUDS) should be applied, where possible, to
reduce the risk of flooding from surface water ponding associated with construction of the
basement.




To account for climate change, surface water drainage on the site needs to allow for the
recommended national precautionary sensitivity range for peak rainfall intensities in accordance
with Table B.2 of PPS25. The development must take into account the potential for surface water
flooding and a suitable drainage strategy must be implemented.

Whilst no basement is to be excavated, it is proposed to sink the building into the ground by about
1.00m. The provision of additional bathrooms/foul drainage systems is unknown. The design of an
appropriate foul drainage system should be undertaken by a suitably qualified civil engineer.

ARUN DISTRICT COUNCIL K/9/19/PL



5.0

5.1

CONCLUSIONS

Overview

The site was located at Kingston Corner Annex, Brookside Road, East Preston, West Sussex BN16

1SE.

The following findings and conclusions have been made:

The geology of the site comprised superficial Brickearth and Undifferentiated River Terrace
Deposits overlying the bedrock of the Lewes Nodular Chalk Formation.

A study of the aquifer maps on the Environment Agency website revealed the site to be
located on a Secondary (A) Aquifer comprising the superficial Undifferentiated River Terrace
Deposits. The bedrock deposits of the Lewes Nodular Chalk Formation were classed as a
Principal Aquifer.

Examination of the Environment Agency records showed that the site did not fall within a
Groundwater Source Protection Zone, as classified in the Policy and Practice for the
Protection of Groundwater.

The nearest surface water features was the southerly flowing Ferring Rife located ~20m east
of the eastern boundary of the site and ~105m east of the proposed structure. The coast
was located ~300m to the south.

A review of a topographical survey undertaken onsite revealed the elevation of the western
boundary ranged between 4.16 — 4.58m AQOD. The upper bank of the Ferring Rife on the
eastern boundary ranged between 2.07 — 2.74m AQD. In the area of the proposed structure
the elevation of the site was ~3.60m AOD. The elevation of the existing house was ~3.80-
4.00m AQOD.

From analysis of hydrogeological and topographical maps groundwater was anticipated to
be encountered at shallow depth (<3m bgl)) and it was considered that the groundwater
was flowing in an easterly direction towards the Ferring Rife and in a southerly direction in
alignment with local topography towards the coast, ¥~300m to the south.

At the time of reporting, July 2018, the proposed development was understood to comprise
the construction of a single storey guest house with a mezzanine floor. Whilst no basement
is to be excavated, it is proposed to sink the building into the ground by about 0.80m (~2.80
m AQOD). French drains are proposed to be installed around the perimeter of the new
building. A plan of the proposed development is given in Figure 5 and a section is given in
Figure 6.

A review of the 1:10,000 Flood Map and Environment Agency website revealed the area of
the proposed structure, in the western portion of the site, was located within a Flood Zone 1
(an area with a low prohability of river or sea flooding). The sastern portion of the total site
area, away from the proposed development, fell within a Flood Zone 2. Environment Agency
Zone 2 floodplains estimate the annual probability of flooding as between 1 in 1000 (0.1%)
and 1in 200 (0.5%) from the sea. The extrame eastern boundary of the total site area, close
to the Ferring Rife, fell within a Flood Zone 3. Environment Agency Zone 3 shows the extent

Ay
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of a river flood with a 1 in 100 (1% or greater chance of occurring in any year or a sea flood
with a 1in 200 (0.5%) or greater chance of occurring in any year.

RoFRS Data revealed the site to be at high and medium risk of Flooding from Rivers and the
Sea (RoFRasS). The chance of flooding from rivers or the sea is considered to be between 1%
and >3.3%.

Strategic flood risk assessments usually recommend a 300mm freeboard above the 1 in
100year plus climate change anticipated flood level.

A review of the Groundsure FloodInsight Datasheet revealed the site was located in an area
benefiting from flood defences. Examination of the Environmental Agency Data revealed
there were coastal defences in the form of a shingle beach and embankments along the
Ferring Rife. The estimated standard of protection was 1 in 200 (0.5% AEP). The estimated
condition grade was good. These were maintained by the Environment Agency and Arun
District Council.

A review of the online Environment Agency’s Maps for Long Term Flood Risk, associated
with surface water flooding, revealed there was a low risk to surface water flooding in the
area of the proposed structure and the eastern portion of the site with a low to high risk
along the eastern boundary closest to the Ferring Rife.

The location of the proposed structure had a low risk to surface waterflooding, meaning that
each year this area has a chance of flooding of between 0.1% and 1%. The flood depths are
likely to be <300 - 900mm with a flood velocity of >0.25m/s. The eastern portion of the site
also had a low risk to surface water flooding with likely flood depths of 300 — 900mm and a
flood velocity of >0.25m/s.

The eastern boundary of site closest to the Ferring Rife has a localised low to high risk of
flooding. A medium risk means that each year this area has a chance of flooding of between
1% and 3.3% and a high risk means that each year this area has a chance of flooding of
greater than 3.3%. There is a low risk to flood depths ranging between >900mm with a flood
velocity of <0.25m/s. There is a medium risk to flood depths ranging between 300mm -
900mm with a flood velocity of <0.25m/s. There is a high risk to flood depths of <300mm
with a velocity of <0.25m/s.

Based on Node 2 the defended tidal flood level based on a 0.5% probability with climate
change was 2.81m AOD. No modelling data for Node 1 was present. For fluvial sources, a
0.1% probability current flood level was 3.21m AOD. This was based on a flood depth of
0.93m. Based on Environment Agency guidance a 35% and 45% climate change increase
should be reviewed for a design life up to 2115. This would indicate a design flood level, plus
climate change, of 3.54 — 3.64m AOD. Strategic flood risk assessments usually recommend a
300mm freeboard above the climate change anticipated flood level. This indicated a flood
design level (including an allowance for climate change) of 3.94m AOD.

The current proposed development is expected to increase the area of hardstanding,
therefore the amount of infiltration and surface water run-off on the site is expected to be
affected.
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5.2 Flood Risk Reduction Measures and Recommendations
The site is mainly at risk of surface water and fluvial flooding. The ground floor would be flooded
during a 0.1% plus climate change event.

To try and prevent or reduce the flood risk posed to this site, the following measures should be
taken into account:

e As shown in Figure 6, the proposed structure has sleeping accommodation at mezzanine
level. No sleeping accommodation should be present at ground floor level.

e Flood resilient construction methods should be adopted to 3.94m AQD.
e French drainage around building will aid attenuation of flood waters and flood resilience.

e Safe access from the property should be formed at the rear, where the property is not
sunken at 3.94m AOD.

e The proposed developed is expected to increase the amount of hardstanding present on-
site. The implementation of appropriate SUDS must be maintained in the surface water
flooding design/strategy.

General Guidance:

The majority of new developments are encouraged to use Sustainable Urban Drainage Systems
(SUDS) to manage surface water drainage. This ensures that any 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 effect.

SUDS techniques include:

e Soakaways and other infiltration devices (where permeability allows);
e Swales and filter strips on sloping areas;

¢ Ponds, wetlands and basins;

e Filter drains and permeable paving, possibly with storage;

e Green roofs;

e Bioretention areas.

The above methods can be used individually but typically a solution that combines some or all of the
above will be more effective.

The principles of sustainable urban drainage system (SUDS) should be applied, where possible, to
reduce the risk of flooding from surface water ponding associated with proposed.

To account for climate change, surface water drainage on the site needs to allow for the
recommended national precautionary sensitivity range for peak rainfall intensities in accordance
with NPPF/Table B.2 of PPS25. The development must take into account the potential for surface
water flooding and a suitable drainage strategy must be implemented.
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APPENDIX A
Legislative Background, Conditions and Limitations

The conclusions and recommendations relate to Kingston Corner Annex, Brookside Road, East
Preston, West Sussex BN16 1SE.

Legislative Background

National Planning Policy Framework and Technical Guidance-Flooding, published March 2012,
Planning is the current legislation that controls Flooding and associated Flood risk. It requires that
consideration should be given to Flood Risk Assessment in the planning process. The guidance states
that any flood risk assessments should:

¢ |dentify land at risk from and the degree of risk of flooding from a river, watercourse, sea or other
sources in the area;

¢ Consider the risk of flooding arising from the development in addition to the risk of flooding to the
development;

* Take the impact of climate change into account;

¢ Consider both the potential adverse and beneficial effects of flood risk management
infrastructure;

¢ Consider the vulnerability of those that could occupy and use the proposed development, taking
account of the sequential and exception test and the vulnerability classification, including
arrangements for safe access;

¢ Consider and quantify different types of flooding and identify flood risk reduction measures so that
the assessments are fit for the purpose of the decisions being made;

* Consider the effects of a range of flooding events including extreme events on people, property,
the natural and historic environment and river and costal processes;

¢ Include the assessment of the remaining risk after risk reduction measures have been taken into
account and demonstrate that this is acceptable for the particular development or land use;

* Consider how the ability of water to soak into the ground may change with development, along
with how the proposed layout of development may affect drainage systems;

¢ Be supported by appropriate data and information, including historical information on previous
event.

This is the information that should be included in a FRA which the Environment Agency has
requested. The Environment Agency is the regulatory body with regard to Flood Risk Assessments.




Conditions and Limitations

Any information contained within this Flood Risk Assessment makes use of the best available
information at the time of submission of the application.

A precautionary approach has been taken throughout this report and supported by information
where possible.

The findings, recommendations and conclusions of this report are based on information obtained
from a variety of external sources which are understood to be reputable. However, Ground and
Water Limited cannot guarantee the authenticity or reliability of any data from third parties and no
liability can be accepted for any erroneous information or the conclusion drawn from it.

The investigation, interpretations, and recommendations given in this report were prepared for the
sole benefit of the client in accordance with their brief; as such these do not necessarily address all
aspects of ground/groundwater/flooding behaviour at the site. No liability is accepted for any
reliance placed on it by others unless specifically agreed in writing.

Current regulations and good practice were used in the preparation of this report. An appropriately
qualified person must review the recommendations given in this report at the time of preparation of
the scheme design to ensure that any recommendations given remain valid in light of changes in
regulation and practice, or additional information obtained regarding the site.

It was not part of the scope of this report to comment on environment/contaminated land
considerations.

Ownership of copyright of all printed material including reports, laboratory test results, trial hole
records, including drillers log sheets, remain with Ground and Water Limited. Licence is for the sole
use of the client and may not be assigned, transferred or given to a third party.
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Ground and Water Limitad Groundsure HMD-445-5186612

Imtaronea:
15, Bow Straet, Reference:

Alton, GLI34 INY Client Reference: GWPRZE07
Report Date 2 W 2018
Report Delivery it

Client Email; franciswilliarms@groundandwatarcou
K

Flood insight

Address: KINGSTON CORNMNER, BROUKSIDE ROAD, KINGSTON, BN16 158

Dear Sir/ Madam,

Thank yvou for placing your order with Groundsure. Plaase find enclosad the Groundsure Flood insight as
reguested.

i vou need any further assistance, please do not hesitate to contact our helpline on 08444 155000
guoting the above Groundsure reference numbser,

Yours Taithfully,

Managing Director
Groundsure Limited

ot Lo

roundsure Floodinsight
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Addrass: KINGSTON CORNER, BROOKSIDE ROAD, KINGETON, BN16 15E

Gate: 2 ui 2018
References HMD-445-5186612
Clisnt: Ground and Water Uimited
MW N NE

W

SW

Aerial Photograph Capture dater 20-May-2015

Grid Reference; 50880G3,101782
Site Sire: 0.5 ha
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Groundsure
CONEENTS PAGE ittt et et et e she et e ae s se e e e sane 3
OVEIVIEW OF FINAINGS.c.titetirieiriritciet ettt ettt ettt et ebeb ettt et ebe st b sttt et ebe st etesestestaeesentenees 4
1. Environment Agency/Natural Resources Wales Flood Map for Planning (from rivers and the
Y7 ) TSR 6
1. Environment Agency/Natural Resources Wales FLOOd ZONES......cccceeveeinenneccneecinenenieneeneeneees 7
2. Environment Agency/Natural Resources Wales RoFRaS Flooding Map......cccvveenevcrecnncnncnes 14
2. Environment Agency/Natural Resources Wales Risk of Flooding from Rivers and the Sea
(ROFRAS) ittt sttt sttt st et st e st et st et st b e st bbbt st b be et st e s bt 15
3. Environment Agency/Natural Resources Wales Historic Flooding Events Map.....cc.ccccceceevceucee 17
3. Environment Agency/Natural Resources Wales Historic Flooding Events......cceovveveiviienene. 18
4. JBA Surface Water (PLuvial) FLOOD MaP ..ottt e stes s s e se s ennes 19
4. JBA Surface Water (PLuvial) FLOOGING ....oiirieiieee ettt e e enes 20
5. SUMface Water FEATUIES MaP .. ittt sttt ettt s s et eses e sasteses st esessenesanseseneeneas 22
5. SUITACE WaAter FOATUIES ettt sttt et ettt st s e et et et ae s een et e et e eeeseeneaneaneesenns 23
6. BGS Groundwater FLOOAING Map ...ttt sresteesesseseesrest et sesseseessesseveensesnnesreees 24
B. GroUNAWATET FLOOTING weovtiititiiitieerine ettt sttt sttt et r et sre s et e e e see saestestesaesaenaesaeennanen 25
7. BGS Geological INdicators Of FLOOTING ...ttt st sese et e teresesaeseseesee e 27
8. JBA Canal Braak Map ... ettt ettt ettt ettt bt e see s e b she e ese e sae e she s baesaeenraen 28
8. JBA Reservoir and Canal Datal . i e ettt ettt ettt sttt et st a et et st 29

Feport Raference: HMD-445-5186817
Client Reference: GWPR2EL7
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For further details on sach dataset, please refer to each individual section in the main report as listed,

Serticey CEnvironment Agency/Natural Resources Wales Flood Zones

1.1 Are there any Enviroment Agency Zone 2 floodplains within 250m of the study site? Yas
1.7 Are there any Environment Agency/Natural Resources Wales Zone 3 floodplains within 250m of Ves
the study site T
1.3 Are there any Flood Defences within 250m of the study site? Yos
1.4 Are there any areas benefiting from Flood Defences within 250m of the study site? No
1.5 Are there any Proposed Flood Defences within 250m of the study site? Ng
1.6 Are there any areas used for Flood Storage within 250m of the study site? Mo
Sectian Z:Risk of Flooding from Rivers and the Sea (RoFRaS)

2.2 What is the Risk of Flooding from Rivers and the Sea (RoFRaS) Flood Rating for the study site? High
Sectist AHistoric Flood Events

3.4 Has the site been subject to past flooding as recorded by the Environment Agency/Natural No
Resources Wales?

sertion S IBA Surface Water (Pluvial) Flood

4.1 Is the site or any area within 50m at risk of Surface Water (Pluvial) Flooding? Yes
Section b Surface Water Features

5.1 Are there any surface water features within 250m of the study site? Yas
suction o Groundwater Flooding

&1 What is the maximum BGS Groundwater Flooding susceptibility within 50m of the study site? Potential below Surface
4.2 What is the BGS confidence rating for the Groundwater Flooding susceptibility areas? High
Seciion 7 BGS Geological Indicators of historic flooding

7.1 Are there any geological indicators of historic flooding within 250m of the study site? Yas
Saction 8 BA Reservoir and Canal Data

8.1 Is the property located in an area identified as being at potential risk in the event of a reservoir No
failure?

8.2 Is the property located in an area identified as being at potential risk in the event of a canal Mo
break? .
Feport Paference: HMD-445-5188812

GWERZBDT 4
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Groundsure

Riparian ownership

i your land abuts & river, streaun o ditch, you may have responsibility To maintain this watercourse, even
if Title Daeds show the property boundary o be adjacent to the watercourse. This includes the
rm“o%?bl ity for clearing debric and ohatruciions which may impade the free passage of water and fish

d also includes the responsibilities to accept flood flows through your land, even if these are caused by
.na‘dequatq capacity downstrearn. There is no duty in commeoen law for a landownsr {o improve the
drainage capacity of a watercourse, Please cortact Groundsure f you nead further advice on riparian
ownership issues relating to this property,

Sewerage Flooding

Extreme rainfall events may overwhelm sewerags systems and cause local flooding, The water and
sewarage companies within the UK are required o maintain 'DG5 - At Risk Registers’ which record
properties that have flooded from sewers and/or are considerad {0 be at risk of flooding from sewers in
the future, If your ﬂraperty is on the ‘At Risk’ Register, this may be recorded within a standard CON29
Dramage and Water szarch.

The following report is 'es gned by Environmeantal Consultants for Environmaental Profassionals bringing
togather the most up-to-date rnarkst leading environmental data. This report s provided under and

stibject to the Terms &C mds ions agreed between Groundsure and the Client,
Mota: Maps

Only certain features are placed on the maps within the report. All features representad on maps found
within this search are given an identification number, This number identifies the feature on the manping
arwt correlates it to the additional information provided below. This identification nurnber precades all
othar information and takes the following format -Idl 1, Id 2, et Whaere numarous features on the sarme
map ars in such close proxirnity that the numbers would obscure sach other a letter identifier & used
nstaad to reprasent th atures. {g.g. Three features which overlap may be given the identifisr “A” on
the map and would be identified separately as features 1A, 3A, 10A or the data tables p!’f}\'ld ad).

Where a feature is reported in the date tables to a distance greater than the rnap area, it s noted in the
data table as “Not Shown”,

en in this raport are in Metres (m). Directions are given as compass headings such as No
NE: \imth East from the nearest point of the study site boundary,

All distances
North, & Fﬁ:

Report Reference: HMD-445-5186612
GWPRIERY

53]
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is the site within 250m of an Environment Agency/Naiural Resources Wales Zons 2 floodpiain? Yas

Ervironrnent Agency/Natural Resources Wales Zone 2 flocdplams estirnate the annual probability of
flooding as hetween 1in 1000 {0.1%) and 1 in 100 (1%} from rivers and betws QOG0

an bin 1000 (0.1%6) and T in
200 {0.5%) from the sea. Any relevant data is represented on Map 1 - Flood Map for Plan nmg

iD Distance {m} Direction Update Type

Tidat Models)

- e s . ~ Zone 2~ (Fluvigl
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28-May-2018
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Zone 2 - (Fluvial /Tidal Models)

168 1390 SE 29-May-2318

Zone 2 - {Fluvial /Tidal Models)

TF HAZ0 3 29-May-2018
- 1490 5 20-May-2013 Zone 2 - (Fluvial /Tidal Models)

Zone 2 - (Fiuvial

Tidai Models)

d
©
-
i
e
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v

20-May-2018

Report Referance: MMI-445- 5186612
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Groundsure

it

Distance {m] Direction
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Type
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Groundsure

s the site within 250m of an Envirenmaent Agency/Natural Resources Wales Zone 3 floodpiain? Y5

Zorne 2 shows the extent of ariver flood with a 1 in 100 (1%} or greater chance of ocourring in any year or
a sea flood with a 1 in 200 (G598 or greater chance of cccuwrring in any year, Any relevant data is

represerted on Map 1 - Flood Map for Planning.

The foilowing floodpiain records are representad as gresn shading on the Flood Map (1)

) Histance Birection Update Tyne
{my)
Zone 2 Vil s}
52 2.0 On Site 20-May-2018 fone 3 (Fluviat Modets)
Zone 3 - (Fiuviai Models)
53 82.0 S 30-May-2018 Zone 3 - (Fluviat Models)
54 87.0 S 30-May-2018 Zone 3 - (Fluviat Models)
Are there any Flood Defences within 250m of the study site ? Yes
This search consisis only of flood defences present in th@ dataset provided by the Ernvironrment

Agency/Natural Resources Wales, Any feiwaa id\lia is reprasentad on Map 1 - Flood Map for Planning.

e following flood defence records are reprasentad as lines on thae Flood Map (1}

9] Distance {rm} Direction Update
62 4.0 £ 11 May-2018
59 300 E 11-May-2018
I A Apeane can Sy N et Sl ewenet SNaode
o Araas Danohting rom doang Uastaness

Are there any areas benefiting frorm Flood Defences within 250 of the study site? No

Any relevant data is represented on Map 1 - Flood Map for Planning

Report Referance: MMI-445- 5186612
Client Refarence: GWPR2G07
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Groundsure

No

Any relevant data is represented on Map 1 - Flood Map Tor Planni

Environment Agency/Natural Rescurces Wales, Please note that proposad flood defence schames will
not influence the current RoFRaS ratings for the site.

Guidance: This search consists only of proposed flood defencas prasent in the datasst provided by the
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Are there any areas used for Flood Storags within 250 of the study site? N
b4 & ¥

Flood Storage Areas are considered part of the functional floodplain, and are areas where water has 1o
flow or be stored in times of flood. Technical Guidance to the Mational Planning Policy Framework states
that only water-compatible developrnent and essential infrastructure should be permitted within flood
storage areas, and existing development within this area should be relocated 1o an area with a lower risk
of floading, Any relevant datais represented on Map 1 - Flood May rHng.

For Play
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This data relates solely to flooding from rivers or the sea. The Environmaent Agency/Natural Rasources
Wales estimate that over 2.5 million properties are at risk of fiooding within England and Walas, River
flooding otours when a watercourse cannot cope with the water draining into it from the surrounding
fand. This can happen, for example, when heavy rain falls on an already waterlogged catchment, Coastal
flonding results from a combination of high tides and stormy conditions. If low atmospheric prassure
comcides with a high tide, a tidal surgs ray hagpen which can causs serious tlooding.

The Groundsure Floed insight Report commants upon whether a greogerty lies in proximity to
Environment Agency/Natural Resources Wales Jone 2 and Zone 3 floodplains. The Government’s
Technical Guidance to the Mational Planning Policy Frarnework explains how fh risk should be
considered at all stages of the planning and develonpment process in order 1o reduce future damage 1o
property and potential loss of life. The Government looks 1o planning authorities to ensure that flood risk
i properly taken into account in the planning of developments to reduce the risk of flooding and the
damagse which floods cause.

Flood Zones snable planning authorities to apply the seguential test {sze Tachnical Guidance to the
National Planning Policy Framewoerk) for developmant proposals and prevent inappropriate devaelopmant.

Technical Guidance to the NMational Planning Policy Framework defines the flood zones as: -

Zone 1 - {ittle or no risk with an annual probability of Hooding frorm rivers and the sea of less than 0,19

Zone 2 - low to meadium risk with an annual probability of flooding of 01-1.0% from rivers and 0.1-0.5%
from the sea

Zong 3 ~ high risk with an annual probability of ficoding of 1.0% or greater frorm rivers, and 0.5% or
greatar fromn the sea

Flood Zone 3b/Flood Storage Areas - very high risk with the site being usad as part of the functional
flood plain or as a Flood Storage Area,

The fic

o Zones are the main constraint rap underpinning decisions on developmant and flood risk.

Flood defences seek to reduce the risk of flooding and to safeguard life, protect property, sustain
aconomic activity and the natural environmaent. Flood defences are designed to protect against flood
events of a particular magnrituds, exprassed as risk in any one year. For exareple, defences in wrban areas
may be built to provide protection against flood events of a size which might ocour on average once in

one hundred years or less,
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This inforrmation is taken from the Environment Agency/Natural Rasources Wales's database of Areas o
RBenafit from New and Reconditionad Flood Defences under the Medium Term Plan (MTP). The dataset
contang funding allocation for the first finandal year {from April), Funding for the following four financial
yaars is not guaranieed, being only indicative, and will be reviewed annually, Projects within the Medium
Tarra Plan gualify for inciusion in this dataset i

»  the investiment leads to a change i the current standard of protection {change projects);

»  the investment is a replacament or refurbishmant in order o sustain the current standard of
protection (sustain projects);

= the project has an initial construction budget of £700,000 or more; and

= the project is included within the first five vears of tha MTP

The data includes all the Environment Agency/Naturad Resources Wales’s projects over £100K that will
change or sustain the standards of fiood defence in England and Wales over the next 5 vears. It also
includes the squivalant scharres for all Local Authority and Internal Drainage Roards, The number of
housenclds and arsas of land contributing to DEFRA’S Outcoms Measures (OM) are also attributed Le.
could benefit from major work on flood defences,

These data also contain rtermitisnce Flood Maintenance Programmes that show the annual maintenance
programms of work scheduled to be carriad by the Environment Agency/Matural Resourges Wales, Local
Authority or Internal Drainage Board on flood defences. Data details routing mairdenance as well as
intermittent work that has been funded for the coming year. The data containg a start and end coordinate
defining the relevant river section where work is planned,

information Warning

Please note that the maps show the areas where investment i being made to reduce the flood and
coastal erosion risk and are not detaﬁi“d enough to account for individual addresses. Individual properties
may not always face the same risk of flooding as the areas that surround them. Alse, note that funding
figures are indicative and any use or interpretation should account for fulure updates whare annual
values may changs

Ay possible care s taken to ensure that the rmaps reflect all the data possessad by the Environrment
Agency/Matural Resources Wales and '*har ‘fhey have applied their expert krnowledge to area‘fe
conclusions that are as reliable as possible. The Envirornrment Agency/Natural Resourges ‘v‘!a es consider
that they have created the maps as well as ‘mev can and 50 ¢ wLiv not be liable 7 the maps by thes*
nature are not as accurate as rmight be dasired or are misused or misundersiood, despite thair warmings.
For this reason, they are not able to promise that the maps will always be accurate or completely up to
date.

This site includes mapping data licensed from Ordrange Survey used for setting the Environment
Agency/Matural Resources Wales's data in its geographical context. Ordnance Survey retains tha
copyright of this material and it can not be used for any other purpesa.
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Flood Storage Areas may also act as flood defences. A flood starage area may aiso be referred to as a
balancing reservair, storage basin or balancing pond. Hs purpose is to attenuate an incoming flood peak
to a flow level that can be accepted by the downstream channel it may also delay the Uming of a flood
ceak so that its volurne is discharged over a longear tims intervall

Aficed storage area may take the form of a wet or dry reservoir. A wel reservoir is a water storage faciity
iy which storage can be effected by allowing water levels to rise during flood times. A dry reservoir is
typically adjacent to a river and comprises an enclosed area that accepis water only at peak times, These
areas are alse referred to as Zone 3b or “the functional floodplain” and has a 5% or greater chance of
flooding in any given year, or 5 designed to flood in the avent of an axtrems {0.1%} flood or ancther
probabiiity which may be agreed between the Local Planning Authority and the Ernvirgnment
Agency/Natural Resources Walss, including water conveyances rou*e: Development within Flood Storage
Areas is severely restricted.
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What is the higheast risk of floeding onsite? High

The Environmert Agency/Natural Resources Wales RoFRaS database provides an indization of river and
coastal flood risk at a national level on a 50 grid with the flood rating at the centre of the grid
calculated and given above. The data considers the probability that the flood defences will overtop or
breach by considering their location, type, condition and standard of protection.

RoFkas data for the study site indicates the properiy is in an ares with a High {1 In 30 or graater) chance
of ficoding in any given year,

Ary refevant data within 250m is represented on the RoFRaSs Flood map. Data to 50m is reperted in the
table helow.

1 Distance (M) Direction RoFRas Flood Risk

E .0 On Site High

2 C.0 O Site Lowe
3 7.0 SE Low

4 45.0 S Medium
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This information is based on the very latest Environraent Agency/Natural Resources Wales Risk of
Flooding from Rivers and the Sea (RoFRaS) data. This data has been created by dividing the flood plain
into 30m sguares, or smaller areas where a square if intersected by a river or coastline. These are called
impact calls. The method ther calculates the likelibood that the cendre of each mpact call will start to
flood using a number of different flood scenarios.

A nurnber of insurance companies providing cover for flood risk use thig data as the basis of their risk
rriodel, although they rmay alse utilise additional information such as claims histaries, which may further
influence thelr decision. Where a high risk of flooding is identified flood risk insurance may be difficult to
obtain without further wo underiaken, ¥ iy owners of sites within Low and Medium risk areas
are still considared 1o be at risk of flooding and insurance premiums may be increased as a resuil. Gwners
of properties within Low, Medium and High risk areas are advised to sign up to the Environment
Agency/MNatural Resources Wales's Flood Warning schems. The probability estimates for RoFRaS risk
hards ars as follows:

Very Low - the chance of figading from rivers or the sea is considered to be tess than 1in 1000 (0.1%6) n
any given year,

Lo ~ the chance of flooding from rivers or the sea ic considered to be lees than 1 in 100 (19%) but greater
than or equad to 1 1000 {0.196) in any given year,

Mediumn - the chance of flooding from rivers or the sea is considered to be less than 1 in 30 (3.3%) but
greater than 1in 100 {196} in any givar vear.

High - the change of fiooding from rivars or the sea is considered 1o be greater than or egual to 1 in 30
G ¢

{3.2%;) in any given year,

1AL-5IE6E12
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Has the site or any area within 250m been subjsct to historic flooding as recorded by the Enviranment
Agency/Natural Resources Wales? o)

This database shows the individual fooiprint of aevery flood event recorded by the Environrent

Agency/Natural Resources Wales and previous bodias.

Any records found within the search radius are displayed on Map 3 - Historc Flooding Events,
Notes on Mistorie Flooding datas

Over 21,000 separate events are recorded within this database, dating back 1o 1247, This da s
understand whers flooding has occurred in the past and provides details as available. Absence of a historic
flood evant for an area does not mean that the area has never flooded, but only that -h-= Ervirorwnent
Agency/Natural Resources Wales do not currently have records of flooding within the area. Equally, a
record of a flood footprint in pravious years dees not mean that an area will flood again, and thic
information does not take account of flood management scharmes and improved flood defences,
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Surface Water (pluvial) flooding is defined as flooding caused by rainfall-generated overland flow before
the runoff entars a walarcourse of sawern In such evenis, sewerage and drainage systems and surfacs
watercourses may be entirely overwhelmed.

Surface Water {piuvial) flooding will usually be a result of extreme rainfall events, though may alse ocour
wher lesser arnounts of rain falle on land which has low permeability and/or is already saturated, frozen or
developed. insuch cases overland flow and ‘ponding’ in topographical depressions may occur.

What is the risk of pluvial flooding at the study site? Significant

Guidange: The cite or an area in close proximity has been assessad to be at Significant Risk of surface
water (pluvial) flooding. This indicatas that this area would be expecied to be affected by surface water
flooding ina 1in 75 year rainfall event to a depth of hetween 0.3m 1o Tm.

Flood data provided by JBA RISK MANAGEMENT LIMITED Copyright @ JBA RISK MANAGEMENT
LIMITED 2008-2018

wa Tollowing pluvial {surface water) flood risk 5 within 50m of the study site are shown on the JBA

wr‘ra e Water Flooding Map:

Distance Direction Rigk
.0 Gn Site High
G.0 OnSite High
C.0 on Site High
G.0 T Site Low
3.0 G Site Low
G.0 On Site Low
0.0 On Site Low
0.0 On Site Low
3.0 G Site Low 1o Modaerate
3.0 G Site Low to Moderate
o0 On Site Low o Moder
C.0 on Site Low to Moderate
(.0 O Shee Low to Moderats
3.0 G Site Low to Moderate
G.0 On Site Low o Modarate
C.0 On Site Significant
oG Cnbite Significant
2.0 S Low
R0 i Low
450 E Lovar
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450 5 Low
R3O £ Low
S0 NE Moderate
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IBA Consulting surface water flood rrap identifies areas likely to flood following extrerne rainfall evants,
Le land naturally vulnerable to swrface water or “pluvial” flooding, This data set was producad by
simulating 1 75 year, 1in 200 year and 1 in 1000 year rainfall svents. Modern urban drainage systems
are typically built to cope with rainfall svents betwesn 1 in 20 and 1 in 30 years, though older ones may

evar: flood ina 1in 5 year rainstorm event,

Tha roodel provides the maximurn depth of fiooding in sach 5m “cell” of topegraphical mapping
coverage. The maps include 7 bands indicating areas of ingreasing natural vulnerability to surface water
flooding. Thesa are:-

= Less than Oimin a1 in 1000 year rainfall event - Nagligible

= Greater than 8.9m in & 1 in 1000 year rainfall avent - Low

«  Between O.im and 8.3min a 1in 200 year rainfall event - Low to Moderate
¢ Between 0.3m and Tmin a 1in 200 vear rainfall event - Moderate

= Greater than Tmin a 1in 200 year rainfall event - Maderate 1o High

+ Bebtwsen G0t and 83min a 1in 75 veay rainfall gvent - High

«  BetweenOJ3mto Tmina tin 75 vear rainfall event - Significant

¢ Greater than Tmin a1 in 75 yvear rainfall event - Highly Significant

Report Referance: MMI-445- 5186612
Client Refarence: GWPR2607
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Are there any surface water features within 250m of the study site? Yes
The foilowing surface water records are represented on mapping:

i Distance {m} DHrection

2 0.0 On Site

3 7.0 g

48 170 E

5 34.0 NE

8 38.0 B

7 51.0 58

g £8.0 B

g 1150 N

10 1175 W

11 130.0 N

12 197.0 B

13 169.0 WE
144 198.0 SE
154 2030 SE
158 207.0 N

17 PR kXS NE
180 2428 PE
Report Reference; HMD-445-51886612
Client Referenca GWER2607

23

ARUN DISTRICT COUNCIL K/9/19/PL



S
NN
33
N
&
R
o

R
,

//

7

A

Groundsur

N

BES Groundwater Fiogding {egengj © Crown copyright and dat_abase rights 2018.
Ordnance Survey license 100035207,
Limited polential for groundwater flooding o
DOCU
Site Qutling - A : ,
Potential for groundwater flooding of property
\\\\\\ ;G ™ Search Buffers {m) below ground level
Tan  Potential for groundwater Tiooding to oceur at
surface
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Are there any British Geological Survey groundwater fleeding susceptibility flood arsas within 50m of ‘me

boundary of the study séte? es
wWhat is the highest susceptibility to groundwater ﬂoodirm in the search area based on the underiying
geological conditions? Potential for groundwater flooding of property below ground level

Doass this relate to Clearwater Flooding or Superficial Deposits Flooding? Clearwater Flooding

Where potential for groundwater flooding of property situated below ground level is indicat d thig
rreans that given the geoimgacax f:mds*. ns there may be a groundwater flooding hazard to basements
and other below surface infrastructure. Unlass other relevant information, e.g. records of p AV GUS
flooding, suggests groundwater flooding has occurred hefore in this area you need take ne further action
in raiatem to groundwater flooding hazard. If there are records of previous incidences of groundwater
flooding, then is recommended iha‘i other information e.g. rainfall history, property type, and land
drainage information in addition o previous records of flooding be investigated in order to establish
redative, but not absolute, risk of groundwater flooding.

What is the Britsh Geologicad Survey confidence rating in this result?

Groundwatar flooding is defined as the srnergence of groundwater at the ground surface or the rising of
groundwater into man-made ground under conditions where the normal range of groundwater levels s
exceeded.

The confidence rating is on a threefold scale - Low, Moderate and High. This provides a relative indication
of the BGS confidence in the agcuracy of the susceptibility result for groundwater flooding, This is based
on the amount and precision of the information usad in the assessment, in areas with a relatively lowsar
tevel of confidence the susceptibility result cshould be treated with more caution. In other areas with
higher levels of confidance the susceptibility rasult can be usad with more confidence,
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The BGS Susceptibility to Groundwater Flooding hazard dataset identifies areas where geological
conditions could enahle groundwater flooding to ooour and where groundwater may coma closs to the
ground surface,

Groundwatar flooding may either be associated with shallow unconsolidated sedimentary aguifers which
overlie unproductive aguifers {(Superficial Deposits Flooding), or with unconfined aguifers (Clearwater
Flooding).

The susceptibility dafa is suitable for use for regional or national planning purposes where the
groundwater flooding information will be used along with a range of other relevant information to inform
tand-use planning dedisicns. It might alse be used in conjunction with a large number of other factors,
a.g. records of previous incidence of groundwater flooding, rainfall, property tvpe, and land drainage
information, to establish relative, but not absolute, risk of groundwater flooding at a resolution of greater
than a few hundred metres. The suscegtibility data should not be used on its own to make planning
decisions at any scale, and, in particuiar, should not be used to inform planning decisions at the site scale.
The susceptibility data cannot be usad on iTs own to indicats risk of groundwater flooding.
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Are there any geological indicators of floading within 250m of the study site? Yes

This datasetl identifies the presence of superficial geclogical deposits which indicate that the site may be,
or have besn in the past, vulnerable to inland and/or coastal flooding, This assessmert does not take
account of any man-rmade Tactors such as flood protect:on schemes, and the data behind the report are
purely geclogical.

Bigtance Direction Description
0.0 On it Higher flocd potential from rivers: the first areas to experience the effacts of inland flooding In ariver
0 Qn Site ¥
A catchmant,
00 O Site Lower flocd potential from rivers: areas a**@ctM Dy se tary fionding in extreme caszes as aresutt of a
i [T
450 £ Lowar floed potential front rivers: ne cases as aresultofa
N

s

The BGS Geoological indicators of Flooding (GIF) data set is a digital map based on the BGS Digital
Geological Map of Great Britain at the 1:50,000 scale (DiGh apuB 5Ch 1t was producad by characterisin
Superfic:al (Drift) Deposits on DIGMapGRB-80 i terms of their likely vulnerability to flooding, either from
coastal or inland water flow,. These Superficial Daposits are considered ‘racent” in geological tarms, most
having been formed in the later parts of the Qu satemary geotogical period (e within the last few teng of
thO'ba: is of years), Obssrvations made dur recent rnajor inland and coastal fleoding svents have
demonstrated that the erosion and deposition of these recent geological sediments have produced subtle
'topsg"’ph-mi variations, resulting in landforms such as fluvial and coastal floodplaine. The mapping of
thess landforms, in conjunciion with the fluvial and/or coastal deposits that undarbe them, has in tumn
determinad the extent of previous coastal and inland flooding.

On thig basis, the floodplaing which are at greatest s 'isk from fiooding can be both visualised and definer
by Superficial Deposits as depicted on geclogical maps. These include deposits such as river alluviurn and
tacustrine {(lake) alluvium, as well as the First “wor Tarracs or ‘Fi% {ain terrace’ (raised flat areas
adjacent 1o or within floodplains, which represent the level of the floodplain prior to the most recent
episode of down-cutting). Clder and higher river terraces have been excluded as thev lis outside the
geologically defined floodplain, Areas at risk from coastal inundation are similarly characterised by a
range of astuaring or maring deposits that includs, for exampls, tidal flats.
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ic the property located in an area identifizd as being at potential risk in the svent of a raservolr failure? No

JBA consulting have modelled ‘me flooding impact from 1,700 reservoirs in England and Wales, should
there be a catastrophic failure of a reservoir wall or embankrr:eni This data s not displayed on mapping.

Guidance: None reguired

N ) 1o & N § & oednged
RASTTED S0 A OO Aoy Semiiiaerm iy ey st ye
PEOITEIR OFY WSROV OI POy arvna Al

This dataset identifind areas that are most likely to flced following the sudden catastrophic faillure of a
reserveir and is provided by JBA suitmg. JBA has identified over 1 7{){) reservairs that pose a risk 1o
peopls and n ty. These maps sder‘tify artigs that would § the unlikely svent of the Tailure
of the reservoir’s dam or emibzanikment., me‘srs~_aﬁ methods wers HSOd to el ﬁdi“t the flow that would result
frorn the failure which was then modelled onto high resolution Digital Terrain Models (DTM} using JBA’s
advanced 20 hydraulic modelling techniques. The rodel provides the raximurn depth of | iuuamg ineach
call of the DTM,

s the property mcated within 300m of an area identified as being at polential risk in the event of a canal
break? No

Database searched and no data found.

Report Reference; HMD-445-51886612
Client Refarence: GWPR2607

ARUN DISTRICT COUNCIL K/9/19/PL



Groundsure

Notes on Canal Break modelling data
Canal faiiure mapping inciudas two types of failure:

*  Breach of raised canal ernbankments - fallure of the embankment dus to weaknesses; these are
typically caused by ercsion or animal burrowing but can also arise from poor n’aamtenancw
< Agueduct failure - an agueduct s where the canal passes over infrastructure such as roads,
radways and subways, or over other canals and rivers, Failures of these are typically caused by the
collapse of the underlying culvert,

A length of over 1,700k of canal covering England, Wales and Scotland was roodelled. The canal
rrw;zlls WS restricted to the arsas whers LIDAR is available as the raised embankrents are more defined
in the LIDAR thar in the Photograrmmmetry data. Each canal is categorised as part of the Marchant
Shipping Naotice {(MSN 1778 (ML The malority of the modellad canals are categorised as A, with a faw
excepiicns, which fell under category B.

= {ategory Al narrow rivers and canals where the depth of waler is generally less than 1.5m.

¢ Category B wider rivers and canals whare the depth of water ic g@nemily 1.5m or rmore and where
?\ significant wave haight cs_..a.do not be expacted to exceed 0.5m al any time,

Category O tidal rivers and estuaries and large, deep lakes and lochs where the significant wave
height could not be expected to excesd 1.2m at any time,

= Category [ tidal rivers and estuaries whers the significant wave height could not be expected o
axceed Zm al any tima,

Tha canal mag provides fleod extent data only and show Tlooded arsas with a depth greatar than 0.Tm.
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APPENDIX C
Environment Agency Data and Maps
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AIMS Flood Defence Map. Centred on BN16 1SE. Created 28/6/18.
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Rob Terrell
Ground & Water Ltd. Our ref: SSD89144
2 The Long Barn

Norton Farm Date: 28/06/2018
Selborne Road

Alton
Hampshire
GU34 3NB

Dear Rob,

Enquiry Regarding Product 4 for Flood Risk Assessment for Kingston Corner,
Brookside Road, East Preston, BN16 1SE.

Thank you for your enquiry which was received on 25 April 2018.

We respond to requests under the Freedom of Information Act 2000 and
Environmental Information Regulations 2004. The information is attached.

The information on Flood Zones in the area relating to this address is as follows:

The site is in an area located within Flood Zone 3 as shown on our Flood Map
for Planning (Rivers and Sea).

Note - This information relates to the area that the above named property is in and
is not specific to the property itself as it is influenced by factors such as the height
of door steps, air bricks or the height of surrounding walls. We do not have access
fo this information and is not currently used in our food modelling.

Flood Zone definitions can be found at www. gov ukiouidanceffiood-risk-and-
coastal-chanae# T able-1-Flood-Zones

Flood Defences

There are coastal defences in the form of a shingle beach. The estimated standard of
protection is 1 in 200 (0.5% AEP). The estimated condition grade is good. This is
maintained by the Environment Agency and Arun District Council.

Model Information
For tidal flood risk the model used is the Arun to Adur Costal Model which was
completed in 2012 by JBA Consulting.

We do not have detailed modelling for fluvial flood risk in this area. All fluvial levels
and depths are taken from the improved JFLOW 2008. JFLOW 2008 modelled
outlines will be the same as the Flood Map for Planning outlines showing flood
zones 2 and 3.
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Flood History

We hold no record of previous flooding events affecting this site.

Please note our records are not comprehensive and may not include all events. |
recommend contacting the Lead Local Flood Authority, West Sussex County
Council or the Local Authority, Arun District Council for a more comprehensive flood

history check.
FRA gdvisory text

Name Product 4

Description Detailed Flood Risk Assessment Map for Kingston Corner,
Brookside Road, East Preston, BN16 1SE

Licence Cpen Government Licence

Information None

Warnings

Information The mapping of features provided as a background in this

Warning - OS | product is © Ordnance Survey. It is provided to give context to

background this product. The Open Government Licence does not apply to

mapping this background mapping. You are granted a non-exclusive,
royalty free, revocable licence solely to view the Licensed Data
for non-commercial purposes for the period during which the
Environment Agency makes it available. You are not permitted
fo copy, sub-license, distribute, sell or otherwise make available
the Licensed Data to third parties in any form. Third party rights
to enforce the terms of this licence shall be reserved to OS.

Attribution Contains Environment Agency information © Environment
Agency and/or database rights.
Contains Ordnance Survey data © Crown copyright 2017
Ordnance Survey 100024198.

Data Available Online

Many of our flood datasets are available online:
e Flood Map For Planning (Fiood Zons 2, Flood Jone 3 Flood Slorage Arsas,
Flood Defences, Areas Benefiling from Defences)

o Risk of Flooding from Rivers and Seg

o Historic Flood Map

o Cugrerd Fiood Waminogs

Please get in touch if you have any further queries or contact us within two months if
you'd like us to review the information we have sent.

Yours sincerely,

Leanne Prentice

FCRM Officer - West Sussex




Flood Map for Planning (Rivers and Sea). Centred on BN16 1SE. Created 28/6/18.
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Flood Map for Planning
(Rivers & Sea)
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Flood Storage Areas

-] Areas benefiting from flood defences
Flood Zone 3

Flood Zone 2

Flood Map Areas (assuming no defences)

Flood Zone 3 shows the area that could be
affected bv floodina:

- from the sea with a 1 in 200 or areater
chance of happening each year

- or from a river with a 1 in 100 or greater
chance of habpenina each vear.

Flood Zone 2 shows the extent of an
extreme flood from rivers or the sea with up
to a 1 in 1000 chance of occuring each
vear.
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Contact Us: National Customer Contact Centre, PO Box 544, Rotherham, S60 1BY. Tel: 03708 506 506 (Mon-Fri 8-8). Email: enquiries@environment-agency.gov.uk
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Use of Environment Agency Information for Flood Risk Assessments

Important
The Environment Agency are keen to work with partners to enable development which is

resilient to flooding for its lifetime and provides wider benefits to communities. If you have
requested this information to help inform a development proposal, then we recommend
engaging with us as early as possible by using the pre-application form available from our
website:

Hins: ey qov ykdoovernment/opublications/ora-planning-aoplication-enguing-forme-
praliminany-oninion

We recognise the value of early engagement in development planning decisions. This allows
complex issues to be discussed, innovative solutions to be developed that both enables new
development and protects existing communities. Such engagement can often avoid delays in
the planning process following planning application submission, by reaching agreements up-
front. We offer a charged pre-application advice service for applicants who wish to discuss a
development proposal.

We can also provide a preliminary opinion for free which will identify environmental
constraints related to our responsibilities including flooding, waste, land contamination, water
quality, biodiversity, navigation, pollution, water resources, foul drainage or Environmental
Impact Assessment.

In preparing your planning application submission, you should refer to the Environment
Agency’s Flood Risk Standing Advice and the Planning Practice Guidance for information
about what flood risk assessment is needed for new development in the different Flood Zones.
This information can be accessed via:

You should also consult the Strategic Flood Risk Assessment or other relevant materials
produced by your local planning authority.

You should note that:

1. Information supplied by the Environment Agency may be used to assist in producing a
Flood Risk Assessment (FRA) where one is required, but does not constitute such an
assessment on its own.

2. This information covers flood risk from main rivers and the sea, and you will need to
consider other potential sources of flooding, such as groundwater or surface water runoff.

Information produced by the local planning authority referred to above may assist here.

3. Where a planning application requires an FRA and this is not submitted or is deficient,
the Environment Agency may raise an objection.
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Product 4 Flood Risk Data Requested by: Ground & Water Ltd.

Site: Kingston Corner, Brookside Road, East Preston, BN16 1SE

Table 1: Water Levels: Fluvial Undefended

Eastings

Northings

508895

101757

N|—

508970

101767

Table 2: Water Levels: Tidal Undefended

Eastings | Northings 5% 0.5% (2'057?)’) (215175") 0.1%
1 508895 101757 - - - 514 -
2 508970 101767 - - 2.57 524 -

Table 3: Water Levels: Tidal Defended

Eastings | Northings 5% 0.5% (205703) (215175") 0.1%
1 508895 101757 - - - - -
2 508970 101767 - - - 2.81 -

Table 4: Water Depth: Fluvial Undefended

Eastings | Northings 0.1%
1 508895 101757 -
2 508970 101767 0.93




Table 5: Water Depth: Tidal Undefended

Eastings | Northings 5% 0.5% (205703) (215175") 0.1%
1 508895 101757 - - - 1.42 -
2 508970 101767 - - 0.36 2.92 -

Table 6: Water Depth: Tidal Defended

Eastings | Northings 5% 0.5% (2'070) (215175") 0.1%
1 508895 101757 - - - - -
2 508970 101767 - - - 0.58 -

All tidal levels/depths taken from: Arun to Adur Coastal Modelling completed in 2012 by JBA
Consulting.

We do not have detailed modelling for fluvial flood risk in this area. All fluvial levels and
depths are taken from the improved JFlow 2008.

Produced on: 28/06/2018

There is no additional information or health warnings for these levels/depths or the
model from which they have been produced.
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Modelled Flood Outlines (Defended Tidal) Map. Centred BN16 1SE. Created 28/06/2018
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Contact us: National Customer Contact Centre, PO Box 544, Rotherham, S60 1BY. Tel: 03708 506 506. Email:enquiries@environment-agency.gov.uk




Modelled Flood Outlines (Tidal Undefended) Map. Centred BN16 1SE. Created 28/06/2018
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What are the benefits of oyr advice?

A dedicated project manager will be assigned to
your enquiry and will be a single point of contact
foryou at the Environment Agency.
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We will provide you with an estimate of costs for To emo:guare ab;out OF request, our
our service and we'll agree timescales for pﬂannmg advice Yyou Can:
responding with you, so you can develop your
project plan with ceriainty.

Callon 03708 506 506* (Monday -

Our pre-application service can greatly reduce Friday, 8am to 6pm)
delays to proposals af the planning application

stage. Knowing that we have already considered . . .

proposals and have no objection to them is a Email us at enquiries@environment-
crucial part of a planning authority's agency.gov.uk

considerations.

The evidence we can provide on a range of Post your request to:
environmental issues can support your proposals.
No two schemes are ever the same and every
customer is different so we are able to customise
our advice to your needs.

it’s important to consider the licenses and permits
you will need. We can provide an early indication
of permitting requirements, including remediation

schemes, discharge consents, waste legislation * ils of call ch he § d
and flood defence consents so you can be Details of call charges can be foun

1

confident of what is needed and when. on the GOV UK website.
Or visit our website

r3l:ifyou print a paper copy please use

ed paper. ifyou are looking at a paper copy, please
ARUN DISTRICT COUNCIL K/9/19/PL make sure you re-use or recycle.

recycl




G
to look after your environment and make it
a better place - for you and for future

generations.

Your environment is the air you breathe, the

water you drink and the ground you walk on.

Working with business, Government and
society as a whole, we are making your
environment cleaner and healthier.

The Environment Agency. Out there, making
your environment a better place.

Published by:
Environment Agency
Horizon House
Deanery Road
Bristol BS1 5AH
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{f you're planning a new development, we
want to work with you to make the process as
smooth as possible. We provide evidence and
advice to a range of customers, including land
agents, house builders, consultants, local
authorities and the public.

By seeking our advice at the pre-application
stage environmental issues can be identified
and resolved before formal submission to the
planning authority. In 2012/13, in England,
we provided advice to approximately 5000
enguiries.

What's changing?

Our current pre-application service has changed.
We will continue to provide a free, preliminary
opinion to outline our position and any
environmental issues regarding your development.
Any further advice, including assessment of
reports, follow-up meetings or site visits, will now
be offered as part of a paid-for service,

if you decide you wouid like to benefit from our
advice we will provide you with an estimate of the
cost based on the work we expect to underiake.
Our charges will be £84 per hour and we do not
charge VAT. A dedicated project manager will
supervise your enguiry and ensure your receive the
information you need within agreed fimescales.

Why?

We are committed to providing our customers with
the best evidence and advice we can to support
proposais and enhance the environment. Charging
for planning advice will ensure we can maintain a
sustainable planning advice service into the future.



Risk of flooding from Surface Water. Centred on BN16 1SE. Created 28/6/18.

Scale 1:10,000

Likelihood of flooding from Surface Water
BY High (>=3.3%)

N Medium (3.3% - 1%)

- Low (1% - 0.1%)

Very Low

Likelihood of flooding from Surface Water

High: Greater than or equal to 3.3% (1 in 30)
chance in any given year

Medium: Less than 3.3% (1 in 30) but greater than
or equal to 1% (1 in 100) chance in any
given year

Low: Less than 1% (1 in 100) but greater than
or equal to 0.1% (1 in 1,000) chance in
any given year

Very Low:  Lessthan 0.1% (1 in 1,000) chance in
any given year

This information is shown on the Risk of Flooding
from Surface Water map on our website.

© Crown Copyright and database rights 2018 Ordnance Survey 100024198

Contact Us: National Customer Contact Centre, PO Box 544, Rotherham, S60 1BY. Tel: 03708 506 506 (Mon-Fri 8-8). E-mail: enquires@environment-agency.gov.uk
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Site Boundary & Node Point Map. Centred BN16 1SE. Created 28/06/2018
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