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This Flood Risk Assessment has been prepared on behalf of Matthews (Sussex) Limited to identify any
change or increase in flood risk at Littlehampton Golf Course due to the proposed filling of an existing
depression, as well as the raising of a bund along the eastern boundary of the development area.

The application site is located approximately 450 metres to the south of Littlehampton Railway Station
and falls within the administrative boundaries of West Sussex County Council (WSCC) as the Lead Local
Flood Authority (LLFA).

Based on the EA’s Flood Map, the site is shown to be located in Flood Zone 3b. Table 3 of PPG sets out
the flood risk vulnerability classifications for different types of development. The proposals are classified
as a water-compatible development under the definition of ‘Amenity open space, nature conservation
and biodiversity, outdoor sports and recreation’. Table 3 of PPG confirms that water-compatible
development is appropriate in flood zone 3b.

The filling of the existing depression will decrease ponding in this area and provide a useable surface for
the golf course.

The raising of ground levels along the eastern boundary will provide protection of the public outside of
the golf course.

The report follows the formal requirements of a NPPF flood risk assessment for the purposes of
completeness. This report has demonstrated that the proposed filling of the existing depression, as well
as the raising of the existing bund at Littlehampton Golf Club will not increase the flood risk on or off
site to or from the development area.
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This Flood Risk Assessment has been prepared on behalf of Matthews (Sussex) Limited to identify any
change or increase in flood risk at Littlehampton Golf Course due to the proposed filling of an existing
depression, as well as the raising of a bund along the eastern boundary of the development area.

This FRA has been prepared in accordance with the requirements of the National Planning Policy
Framework (NPPF) with due regard to other relevant flood risk legislation and policy.

The following sources of information were utilised in establishing the baseline conditions and preparing
this report:

National Planning Policy Framework (Communities and Local Government, March 2012)

Planning Practice Guidance (Department for Communities and Local Government (DCLG), 6 March
2014) (accessed April 2017)

Flood and Water Management Act 2010 (DEFRA, 2010)
West Sussex County Council — Preliminary Flood Risk Assessment (May 2011)

Environment Agency (EA) website www.environment-agency.gov.uk (April 2017)

Interim Code of Practice for Sustainable Drainage Systems (DEFRA National SuDS Working Group,
2004)

British Geological Survey website www.bgs.ac.uk (April 2017)

Proposed Site Layout (Maltby Surveys Limited LGC-101)

The purposes of the Report are as follows:

(i) To show that flood risk can be managed so that the site will not be subject to unacceptable flood
risk.

(ii) To demonstrate that there will not be increased risk of flooding off site.

(iii) To demonstrate that wastewater and surface water runoff from the proposed development have
satisfactory and achievable disposal strategies.

Motion’s assessment of potential flood impacts and their significance in this report is based on available
baseline information references as listed above, and takes into account the proposed land use, mitigation
measures and design features.
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The Flood and Water Management Act 2010 (FWMA) received Royal Assent on 8™ April 2010. The Act
was introduced to enforce some of the key proposals set out within UK Government flood and water
strategies along with UK Government’s response to the Sir Michael Pitt's Review of the Summer 2007
floods.

All lead local flood authorities, including West Sussex County Council have a responsibility under the
FWMA to develop, maintain, apply and monitor the application of, a strategy for local flood risk in their
area. Local flood risk is defined as flood risk arising from surface run-off, groundwater and ordinary
watercourses (i.e. non main rivers).

Relevant to site, the FWMA will encourage the uptake of sustainable drainage systems (SuDS) by
removing the automatic right to connect to sewers and providing for Lead Local Flood Authorities to
adopt SuDS for new developments.

The lead local flood authority has a responsibility under the Flood Risk Regulations 2009 to prepare a
Preliminary Flood Risk Assessment, which provides a high level summary of potentially significant local
flood risk based on available and readily derivable information. West Sussex County Council PFRA
published in May 2011, compiles information on significant local flood risk which is flood risk originating
from sources other than main rivers, the sea and large reservoirs and principally meaning flood risk from
surface runoff, ground water and ordinary water watercourses.

The National Planning Policy Framework (NPPF) aims to ensure that flood risk is taken into account at
all stages in the planning process to avoid inappropriate development in areas at risk of flooding and to
direct development away from areas at high risk.

All land in England and Wales is classified into three main Flood Zones which refer to the probability of
river or sea flooding (ignoring the existence of defences). The three Flood Zones are:

Flood Zone 1 (Low Probability) — less than 1 in 1000 annual probability of river or sea flooding in any
year (<0.1%);

Flood Zone 2 (Medium Probability) — having between a 1 in 100 and 1 in 1000 annual probability of
river flooding (1% - 0.1%) in any year or having between a 1 in 200 and 1 in 1000 annual probability
of sea flooding in any year (0.5% - 0.1%) ;

Flood Zone 3a (High Probability) — having a 1 in 100 or greater annual probability of river flooding
(=1%) or having a 1 in 200 or greater annual probability of sea flooding (=0.5%); and

Flood Zone 3b (the Functional Floodplain) — having a 1 in 20 or greater annual probability of river
flooding. The zone comprises land where water has to flow or be stored in times of flood.

NPPF states that a FRA must be undertaken for all developments greater than 1 hectare, located within
the floodplain (Flood Zone 2 or 3) and/or suffers from drainage problems, to highlight and assess the
significance of all forms of flooding to the proposed development and to assess any potential the
development may have on increasing flooding in other areas.

The site is just under 1 hectare (based on Maltby Surveys Limited drawing LGC-101).

Additionally the site falls entirely within flood zone 3b according to the Environment Agency (EA) Product
4 flood mapping. However the EA has confirmed that all flooding within the vicinity of the site is a result
of tidal flooding. The EA Product 4 package and correspondence can be seen in Appendix C.
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As before mentioned the site falls entirely within flood zone 3b according to the Environment Agency
(EA) Product 4 flood mapping. However the EA has confirmed that all flooding within the vicinity of the
site is a result of tidal flooding. The EA Product 4 package and correspondence can be seen in Appendix
C.

In February 2016, the Environment Agency updated its climate change allowance variables to better
reflect the flooding from overland flow, river basins, fluvial and pluvial flooding. Making use of these
allowances within Flood Risk Assessments helps to minimise vulnerability and provide resilience to
flooding and coastal change in the future. The climate change allowances are predictions of anticipated
change for:

Peak river flow by river basin districts;

Peak Rainfall Intensity (previously 30%, currently 40%);
Sea level rise; and

Offshore wind speed and extreme wave height.

These allowances are based on climate change projections and different scenarios of carbon dioxide
(C0O2) emissions to the atmosphere. There are different allowances for different epochs of time over the
next century.

As of April 2015, the Lead Local Flood Authority (LLFA) became a statutory consultee on all major
planning applications. The LLFA is required to assess planning applications in respect of surface water
drainage and sustainable drainage systems. West Sussex County Council are the Lead Local Flood
Authority for the Littlehampton area.

West Sussex County Council were contacted for a detailed information request regarding historic flood
events — such as ground water and surface water flooding, this report will be updated once a response
has been received, if necessary.
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The application site is located approximately 450 metres to the south of Littlehampton Railway Station
and falls within the administrative boundaries of Arun District Council (ADC) and West Sussex County
Council (WSCQ).

A site location map is provided as Figure 3.1, the site boundary is shown in red.

Figure 3.1 - Site Location Plan

The site is located approximately 350m north west from the mouth of the River Arun.

A topographical survey of the site was undertaken by Maltby Surveys Ltd, their drawing reference LGC-
100 is attached as Appendix D.

The topographical survey reveals that the site is relatively flat, with levels ranging from 4.5m at its
highest to 1.5m at its lowest.

The redevelopment proposals are for the filling of an existing depression and raising the level of the
existing bund along the eastern boundary by up to 5.5m separating the site from Rope Walk.

The existing development is predominantly permeable unmade ground. The proposed design will not
reduce this permeable area as suitable fill material will be imported to the site.

Development proposals can be seen in Appendix E.

Based on the EA’s Flood Map, the site is shown to be located in Flood Zone 3b. Table 3 of PPG sets out
the flood risk vulnerability classifications for different types of development. The proposals are classified
as a water-compatible development under the definition of ‘Amenity open space, nature conservation
and biodiversity, outdoor sports and recreation’. Table 3 of PPG confirms that water-compatible
development is appropriate in flood zone 3b.
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The Environment Agency Flood Map for Planning can be seen in Appendix C.

The British Geological Survey (BGS) online Geoindex Mapping identifies the underlying bedrock geology
correlates to the Lewes Nodular Chalk Formation, Seaford Chalk Formation and Newhaven Chalk
Formation — all primarily composed of chalk.

The BGS mapping identifies superficial deposits of Raised Marine Deposits (Clay, Silt, Sand and Gravel)
within the immediate area.

Borehole records from the surrounding area have been obtained from the BGS online index, these can
be seen in Appendix B.

According to the Environment Agency’s online mapping, the site is not shown to be located within a
groundwater source protection zone.

The BGS aquifer maps for superficial deposits shows the site is underline by a Secondary A Aquifer.

Additionally, the BGS Aquifer Map for bedrock deposits shows the site is underlain by a Principal bedrock
designated aquifer.

The EA’s flood map indicates the site is not located within a Surface Water Safeguard Zone (SuSgZ).

The groundwater levels are based on BGS borehole logs.
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This section provides an appraisal of each form of flooding, potential pathways, flood risk, and a review
of any relevant historic flooding evidence obtained.

Fluvial sources include rivers, streams and ditches. Fluvial flooding occurs when the receiving catchment
inflow in the river exceeds the flow capacity of the river channel. Rainfall intensity and duration,
groundwater levels and overland flow directly contribute to the overwhelming of river channel capacity
which forces waters to spill into the adjacent floodplain. This effect has been analysed UK wide by the
EA to identify existing development within the floodplain, and inform the design of new development in
the floodplain.

Littlehampton Golf Course lies adjacent to the River Arun, but flood defences protect the site against
flooding from the river. It should also be noted that the site lies within the Tidal extent of the River Arun.

Coastal, tidal and estuarial flooding is caused by high tides and extreme weather conditions impacting
land in the vicinity of the sea and estuaries.

The proposed development is located near to the sea and a tidal influenced watercourse. Therefore, the
development is at risk of coastal, tidal and estuarial flooding. This has been confirmed by the
Environment Agency. However due to the nature of the works there will not be an increase in flood risk
resulting from the proposals.

Groundwater flooding commonly occurs during wet winter months after long periods of rainfall, where
groundwater levels are seasonally high and exceed the capacity of the aquifers, rising above the surface
topsoil.

Groundwater flooding is likely to occur in low-lying areas underlain by regional aquifers of commonly
chalk or sandstone. The EA groundwater online mapping shows the site to lie within a Secondary A
Designated Aquifer for both the superficial deposits and is in very close proximity to a primary aquafer
at bedrock level.

The Environment Agency online mapping confirms that the site is located within a Major Aquifer High
(MAH).

The EA online mapping shows the site is not located within a groundwater source protection zone.

The site is considered to be at a low risk from groundwater flooding according to the EA groundwater
maps accessible online.

Flooding from overland flow occurs when intense rainfall is unable to infiltrate into the ground or enter
drainage systems resulting in localised flooding in low spots that provide no means of outfall.

The governments ‘Risk of Flooding from Surface Water’ map shows that there is a very minimal to no
risk of surface water flooding within the proposed redevelopment area.

The Long Term Risk of Flooding mapping can be seen in Appendix C.

FRA - June 2017
Matthews (Sussex) Limited 7
17024 / 1mslit

ARUN DISTRICT COUNCIL LU/320/17/PL



Littlehampton Golf Course — Rope Walk

maotion

5.14

5.15

5.16

In order to control and convey surface water runoff from impermeable surfaces in urban areas,
underground surface water sewers or combined sewers (foul and surface water) are often utilised in
urban areas. Pipes, culverts etc have a finite capacity and therefore pose a risk of flooding due to the
risk of siltation, blockage or collapse.

Southern Water has been contacted and the report will be updated once a response has been received.

Infrastructure can be designed to store, carry and protect the flow of water. For example, reservoirs
store water, a canal stores/transfers water and a flood defence protects land from flood water. Failure
of these water related infrastructure forms can cause flooding.

The Flood Warning Information Service (a government funded service allowing users to view detailed
flood information and mapping online) shows that the site is not located within an area at risk of reservoir
or canal flooding.
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This section details the proposed management and mitigation design measures implemented to avoid,
reduce or control the potential flood risk associated with the site.

When carrying out a FRA it is essential to put into perspective any theoretical analysis with the reality of
the physical system in place. It is impossible (practically as well as economically) to implement
mitigation measures which will never fail.

The proposals do not affect the existing hardstanding areas and surfaces that generate surface water
run-off. As such no mitigation measures need to be designed.

To date, no areas of contaminated land have been identified within the proposed development area, this
is to be confirmed at the detailed design stage.

Any stocks of materials, oils and fuels used onsite will be stored in a manner preventing spillage and
seepage to ground. Wastewater will not be freely discharged to the ground or watercourses. Any
hydrocarbons and chemical spillages will be thoroughly cleaned by excavation of the polluted ground
and disposed of to a licensed waste depot.

The risk of flooding from offsite land is shown to be a minimal along Rope Walk based on the government
flood warning surface water flooding maps.

Refer to Appendix C for the government long term flood risk mapping.

To deal with the residual risk of blockage to all on-site drainage features, the land owner or end user will
ensure maintenance of their respective drainage system in line with the manufacturer’s
recommendations by the production of a Maintenance Management Plan.

This will ensure that over the lifetime of the proposed development the drainage system will be properly
maintained to ensure proper functionality.

This section has shown that the potential risk of flooding at the proposed development is very low.

FRA - June 2017
Matthews (Sussex) Limited 9
17024 / 1mslit

ARUN DISTRICT COUNCIL LU/320/17/PL



Littlehampton Golf Course — Rope Walk

maotion

7.1

7.2

7.3

7.4

7.5

7.6

7.7

This Flood Risk Assessment has been produced by Motion on behalf of Matthews (Sussex) Limited to
support a planning application for the proposed filling of a depression and the raising of a bund along
the eastern boundary of the site.

This report demonstrates that the development proposals satisfy the requirements of NPPF with regard
to flood risk and surface water run-off management.

The site is categorised as falling within Flood Zone 3 and the EA has confirmed that flooding on site is
due to Tidal effects.

The raising of land for the proposed bund and the filling of the depression will not result in an increase
in flood water levels in the local area as the site is located within a coastal flood plain.

The proposals will not result in the loss of any coastal flood plain storage capacity and the EA has
confirmed that no flood compensation is required.

This report demonstrates that there is a minimal risk of flooding from groundwater, surface water, fluvial
and infrastructure sources.

The information in this report has demonstrated that the proposed filling of the existing depression, as
well as the raising of the existing bund at Littlehampton Golf Club will not increase the flood risk on or
off site to or from the development area.
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Flood Map for Planning (Rivers and Sea). Centred BN17 5DL. Created 22/02/2017.
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Flood Defence Locations. Centred BN17 5DL. Created 22/02/2017.
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Modelled Flood Outlines (Defended Tidal). Centred BN17 5DL. Created 22/02/2017 (Ref: SSD/38599)
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Modelled Flood Outlines (Undefended Tidal). Centred BN17 5DL. Created 22/02/2017 (Ref: SSD/38599)
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Product 4 Flood Risk Data Requested by: Georges Mikhael
Site: BN17 5DL, Littlehampton

Table 1: Water Levels: Tidal Undefended

\\\ \ \§“{4"‘\» L R R R SR e

(2070) (2115)
1 502355 101778 3.06 3.20 3.59 4.33 3.34
2 502499 101726 3.06 3.20 3.59 4.33 3.34
3 502334 101588 3.06 3.20 3.59 4.33 3.33
4 502533 101569 3.06 3.20 3.59 4.33 3.34
5 502294 101434 3.05 3.20 3.59 4.33 3.33
6 502474 101410 3.06 3.20 3.59 4.33 3.33
7 502636 101371 3.06 3.20 3.59 4.33 3.34

Table 2: Water Levels: Tidal Defended

Eastings Northings
(2115)
1 502355 101778 - - 2.76 3.65 2.18
2 502499 101726 - - 2.76 3.65 2.18
3 502334 101588 - 1.82 2.76 3.65 2.18
4 502533 101569 - - 2.76 3.65 2.18
5 502294 101434 - - 2.76 3.65 2.17
6 502474 101410 - - 2.76 3.65 2.18
7 502636 101371 - 1.35 2.76 3.65 1.53

Table 3: Water Depth: Tidal Undefended

Eastings Northings 5% 0.5% 0.5% 0.5%

(2070) (2115)
1 502355 101778 1.43 1.57 1.96 2.67 1.71
2 502499 101726 1.05 1.19 1.58 2.32 1.33
3 502334 101588 1.63 1.78 2.17 2.91 1.91
4 502533 101569 1.16 1.30 1.69 2.43 1.44
5 502294 101434 0.95 1.09 1.48 2.22 1.23
6 502474 101410 2.17 2.31 2.70 3.44 2.45
7 502636 101371 1.74 1.88 2.27 3.01 2.02

Office Address: Guildbourne House, Chatsworth Road, Worthing BN11 1LD.
Customer services line: 03708 506 506. Email: enquiries@environment-agency.gov.uk
www.gov.uk/government/organisations/environment-agency

ARUN DISTRICT COUNCIL LU/320/17/PL




Table 4: Water Depth: Tidal Defended

g 9
1 502355 101778 1.13 0.55
2 502499 101726 - 0.75 0.18
3 502334 101588 0.39 1.34 0.75
4 502533 101569 - 0.86 0.28
5 502294 101434 - 0.65 0.06
6 502474 101410 - 1.87 1.29
7 502636 101371 0.03 1.44 0.21

All levels taken from: River Arun to East Head (2D) model, completed in 2016 by JBA
Consulting.

There is no additional information or health warnings for these levels/depths or the
model from which they have been produced.

Produced on 22/02/2017

Office Address: Guildbourne House, Chatsworth Road, Worthing BN11 1LD.
Customer services line: 03708 506 506. Email: enquiries@environment-agency.gov.uk
www.gov.uk/government/organisations/environment-agency
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