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AECOM has been appointed by Hastings Borough Council (HBC) to undertake a Level 1
Strategic Flood Risk Assessment (SFRA).

The overall objective of the study is to provide HBC with a robust tool to facilitate their decision
making process with regards to suitability of development from a flood risk perspective across
the Borough.

The Level 1 SFRA aims to build on previous studies undertaken across Hastings; namely the
Hastings SFRA 2008 and the Hastings Surface Water Management Plan (SWMP) 2011, to
provide an up-to-date assessment of flood risk from all sources across Hastings.

The study has been informed by discussions held with and data provided by key stakeholders
such as the Environment Agency (EA), Southern Water (SW), East Sussex County Council
(ESCC) and HBC.

The main updates to the original Hastings SFRA, completed in 2008, revolve around the
availability of new information on river and tidal modelling, climate change, reservoir flood
outlines, surface water and the outputs of the SWMP.

The assessment has shown that the majority of flooding across Hastings is the result of a
combination of factors rather than a single source. Nevertheless, there are locations across the
Borough at risk of flooding from different sources as shown in the Mapping section.

The Hastings SWMP, completed in 2011, included a detailed assessment of the critical flood
risk and drainage infrastructure across the Borough. This has also been included in the SFRA
to inform the decision making process.

Guidance for the preparation of site specific flood risk assessments (FRA) and also the use of
Sustainable Drainage Systems (SuDS) has also been included in the document to facilitate
reference by developers.

A review of the site allocations for the Borough suggest that the assessment undertaken in April
2014 is still valid despite minor changes as a result of new climate change outlines being
identified at two of these allocations. Both allocations are feasible and no change is
recommended as the criteria in the specific policies adequately deal with enhanced flood risk
identified through this assessment.

 Executive Summary
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AECOM was appointed by Hastings Borough Council (HBC) to undertake a Level 1 Strategic
Flood Risk Assessment (SFRA). The study will form an important part of the required evidence
base for HBC’s Local Plan and will provide a framework for managing and addressing future
flood risk across the Borough.

The study represents an update to the original Hastings SFRA completed by Faber Maunsell
(now incorporated into AECOM) in 2008 but concentrates only on the Strategic Borough-wide
assessment of flood risk (Level 1). Maps showing the location of Hastings Borough within East
Sussex and the main urban areas within the Borough are shown as Figures 1 and 2
respectively.

Figure 1: Location of Hastings Borough within East Sussex

Figure 2: Overview of Hastings Borough

1 Introduction
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The methodology followed in the study was designed to comply with the National Planning
Policy Framework (NPPF) and the NPPF Planning Practice Guidance (NPPG) as well as
guidelines from the Environment Agency (EA).

The SFRA has been carried out in close collaboration with officers from the Council and key
stakeholders such as the Environment Agency, Southern Water and East Sussex County
Council. The results of this assessment are described in this Report and should inform their
decision making with regards to planning applications from a flood risk perspective.

1.1 Level 1 SFRA Aims & Objectives

The aim of the Level 1 SFRA is to collate, assess and map all forms of flood risk and use this
as evidence to steer new development towards areas of low flood risk (Flood Zone 1), through
the Sequential Test process. In addition to providing an evidence base, a Level 1 SFRA will
allow the planning authority to:

- Prepare broad policies for the management of flood risk;
- Inform the sustainability appraisal, to ensure flood risk is taken account of when considering

options; and in the preparation of strategic land use policies;
- Identify the level of detail required for site-specific Flood Risk Assessments; and
- Determine the acceptability of flood risk in relation to emergency planning capability.

The key outputs advised by the Environment Agency (EA) are shown below in Table 1, in
reference to the EA guidance document.

Table 1: Outputs for Level 1 as per EA’s Guidance

Environment Agency Outputs How outputs have been met

Maps showing local planning authority area
including main rivers, ordinary watercourses
and flood zones, including the functional
floodplain if appropriate, as well as all
previously allocated development sites.

The main rivers, ordinary watercourses, flood
zones and functional floodplain are included
in Map 002.
Previously allocated development sites are
included in the Sequential Testing completed
by AECOM on behalf of HBC in June 2014.

An assessment of the implications of climate
change for flood risk at allocated
development sites over an appropriate time
period

Previously allocated development sites were
assessed in the Sequential Testing
completed by AECOM on behalf of HBC in
June 2014. Furthermore, the EA reviewed
and approved the outputs.

Areas at risk from other sources of flooding,
such as surface water or reservoirs

All sources of flooding have been accounted
for in the production of the SFRA Maps.

Flood risk management measures, including
location and standard of infrastructure and
the coverage of flood warning systems

This has been included in the SFRA Maps.

Locations where additional development may
significantly increase flood risk elsewhere
through the impact on existing sources of
flooding, or by the generation of increased
surface water run-off

Hastings is largely developed already and
there is limited scope for large new
developments to take place unless they
involve redevelopment of brownfield sites. In
any case it is expected that FRAs for any
new developments should identify and
address these issues.

Recommendations about the identification of
critical drainage areas and the potential need
for surface water management plans

A SWMP for Hastings was undertaken by
AECOM in 2011. The SWMP identifies
flooding hotspots across the Borough.

Advice on the preparation of flood risk
assessments for allocated and other
development sites

Advice on the preparation of FRAs has been
prepared and is included as Appendix A of
the Report.

Advice on the likely applicability of
sustainable drainage systems techniques for
managing surface water run-off at key
development sites

Advice on the use and suitability of SuDS
has been prepared and is included as
Appendix B of the Report.
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2.1 National Planning Policy Framework (NPPF)
NPPF was published on the 27th March 2012, and replaced the framework of Planning Policy
Guidance Notes (PPGs) and Planning Policy Statements (PPSs). The NPPF set out the
Government’s planning policies for England and how they are expected to be applied. Core
principles of NPPF set out in Paragraph 17 state that planning should:

“Support the transition to a low carbon future in a changing climate, taking full account of flood
risk and coastal change.”

Section 10 titled Meeting the Challenge of Climate Change, Flooding and Coastal Change,
establishes the principles for assessing and managing flood risk through the planning and
development process, which is supported by the Technical Guidance document.

The policy levels of this process in the context of flood risk and the position of the Strategic
Flood Risk Assessment within the planning framework are shown in Figure 3 below:

Figure 3: Overview of Policy Levels and Documents in the context of Flood Risk

2.2 Planning Background to the Strategic Flood Risk Assessment
The NPPF guidance aims to ensure that flood risk is considered at all stages of the planning
process, and to avoid inappropriate development in areas of greatest flood risk – steering
development towards areas of lower risk. Where new development is considered necessary in
medium/high risk areas, such as to meet urban growth targets and facilitate regeneration
schemes, the policy aims to make the development ‘safe’ without increasing flood risk
elsewhere, and where possible, providing betterment. The NPPF guidance state in Paragraph
100:

“Local Plans should be supported by Strategic Flood Risk Assessment and develop policies to
manage flood risk from all sources, taking account of advice from the Environment Agency and
other relevant flood risk management bodies”

Paragraph 10 of the Technical Guidance to the National Planning Practice Guidance (NPPG)
states:

2 National and Local Policy- Flood Risk Context
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“The Strategic Flood Risk Assessment will be used to refine information on river and sea
flooding risk shown on the Environment Agency’s Flood Map for Planning (Rivers and Seas).
Local planning authorities should use the Assessment to:

- determine the variations in risk from all sources of flooding across their areas, and also the
risks to and from surrounding areas in the same flood catchment;

- inform the sustainability appraisal of the Local Plan, so that flood risk is fully taken into
account when considering allocation options and in the preparation of plan policies, including
policies for flood risk management to ensure that flood risk is not increased;

- apply the Sequential Test and, where necessary, the Exception Test when determining land
use allocations;

- identify the requirements for site-specific flood risk assessments in particular locations,
including those at risk from sources other than river and sea flooding;

- determine the acceptability of flood risk in relation to emergency planning capability;
- consider opportunities to reduce flood risk to existing communities and developments

through better management of surface water, provision for conveyance and of storage for
flood water.”

The NPPF and Technical Guidance have established a process for the assessment of flood
risk, with each stage building upon the previous assessment with a refinement of the evidence
base.

Utilising a Source – Pathway – Receptor approach, the source of flooding, the spatial
distribution of flood risk and the vulnerability of development types are assessed to inform
decision making through each of the key stages of the Flood Risk Management Hierarchy
outlined in the NPPG and shown below.

Table 2: Flood Risk Management Hierarchy and the SFRA Process

H
ie

ra
rc

hy

Stage Approach
Level 1 SFRA Assessment (broad scale and comprehensive)

Sequential Test
Across Planning Area Avoidance

Level 2 SFRA
(if required) Detailed Assessment (Growth Area or Site Specific)

Sequential Approach
at Site Avoidance

Control and
Improvement

Through Design (e.g. Sustainable Drainage Systems
(SuDS))

Mitigate Remaining
Risks Flood Resilient Design and Construction

The overall aim of the Level 1 SFRA is to collate, assess and map all forms of flood risk and
use this as evidence to steer new development towards areas of low flood risk (Flood Zone 1),
through the Sequential Test process.

Paragraph 101 of the NPPF states that:

“The aim of the Sequential Test is to steer new development to areas with the lowest probability
of flooding. Development should not be allocated or permitted if there are reasonably available
sites appropriate for the proposed development in areas with a lower probability of flooding.
The Strategic Flood Risk Assessment will provide the basis for applying this test. A sequential
approach should be used in areas known to be at risk from any form of flooding”.

2.3.1 The Sequential Test
The Sequential Test aims to steer new development to areas of the lowest probability of
flooding (i.e. Flood Zone 1 - Low Probability). This approach seeks to prevent the allocation of
sites that are inappropriate on flood risk grounds by considering the vulnerability of the type of
development proposed and how compatible the intended use is with the level of flood risk at the
site. Tables 3 and 4 show the various flood zones and the type of development that would be
regarded as suitable based on the perceived level of flood risk.
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Table 3: Flood Risk Zones Description (from Table 3 in the NPPG)
Flood
Zone Description Annual probability of river or

sea flooding Appropriate uses

Zone
1

Low
Probability 1 in 1000 (<0.1%)  All uses

Zone
2

Medium
Probability

1 in 100 – 1 in 1000 (river) (1-
0.1%)

1 in 200 – 1 in 1000 (sea) (0.5-
0.1%)

 Water Compatible

 Less Vulnerable

 More Vulnerable

 Essential Infrastructure

 Highly Vulnerable; only if

Exception Test passed

Zone
3a

High
Probability

1 in 100 or greater (river) (>1%)
1 in 200 or greater (sea) (>0.5%)

 Water Compatible

 Less Vulnerable

 More Vulnerable; only if

Exception  Test passed

 Essential Infrastructure;

only if Exception  Test

passed

Zone
3b

The
Functional
Floodplain

1 in 20 or greater (5%) or land
which is designed to flood in an

extreme (0.1%) flood.

 Water Compatible

 Essential Infrastructure;

only if Exception Test

passed

Table 4: Flood Risk Vulnerability Classifications (from Table 2 in the NPPG)
Appropriate

Use
Classification

Examples of Classification

Essential
Infrastructure

• Essential transport infrastructure (including mass evacuation routes)
which has to cross the area at risk.
• Essential utility infrastructure which has to be located in a flood risk area
for operational reasons need to remain operational in times of flood.
• Wind turbines.

Highly
Vulnerable

• Police stations, ambulance stations and fire stations and command
centres and telecommunications installations required to be operational
during flooding.
• Emergency dispersal points.
• Basement dwellings.
• Caravans, mobile homes and park homes intended for permanent
residential use
• Installations requiring hazardous substances consent
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Appropriate
Use

Classification
Examples of Classification

More
Vulnerable

• Hospitals.
• Residential institutions such as residential care homes, children’s
homes, social services homes, prisons and hostels.
• Buildings used for dwelling houses, student halls of residence, drinking
establishments, nightclubs and hotels.
• Non–residential uses for health services, nurseries and educational
establishments.
• Landfill and sites used for waste management facilities for hazardous
waste
• Sites used for holiday or short-let caravans and camping, subject to a
specific warning and evacuation plan.

Less
Vulnerable

• Police, ambulance and fire stations which are not required to be
operational during flooding.
• Buildings used for shops, financial, professional and other services,
restaurants and cafes, hot food takeaways, offices, general industry,
storage and distribution, non–residential institutions not included in “more
vulnerable”, and assembly and leisure.
• Land and buildings used for agriculture and forestry.
• Waste treatment (except landfill and hazardous waste facilities).
• Minerals working and processing (except for sand and gravel working).
• Water treatment works which do not need to remain operational during
times of flood.
• Sewage treatment works (if adequate measures to control pollution and
manage sewage during flooding events are in place).

Water
Compatible

Development

• Flood control infrastructure.
• Water and Sewage transmission infrastructure and pumping stations.
• Sand and gravel working.
• Docks, marinas and wharves.
• Navigation facilities.
• Ministry of Defence, defence installations.
• Ship building, repairing and dismantling, dockside fish processing and
refrigeration and compatible activities requiring a waterside location.
• Water-based recreation (excluding sleeping accommodation).
• Lifeguard and coastguard stations.
• Amenity open space, nature conservation and biodiversity, outdoor
sports and recreation.
• Essential ancillary sleeping or residential accommodation for staff
required by uses in this category, subject to a specific warning and
evacuation plan.

The sequential test process to be applied to identify the suitability of a site for allocation in
relation to the flood risk classification is shown in Figure 4.
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Figure 4: Sequential Test Process - Schematic

If following the application of the Sequential Test, a proposed site allocation did not meet the
criteria of acceptability, that site might qualify for the application of an Exception Test which will
consider the benefit of the site to the wider sustainability objectives of the Borough to establish
if the development can be deemed acceptable. It must be noted that restrictions/constraints can
be imposed on development layouts to ensure that the more vulnerable uses are located within
the areas of the site deemed at the lowest risk of flooding.

2.3.2 Exception Test
The Exception Test provides a method of managing flood risk while still allowing necessary
sustainable development to occur. The test is only appropriate for use when there are large
areas in Flood Zones 2, 3a and 3b, where the Sequential Test alone cannot deliver acceptable
sites, but where some continuing development is necessary for wider sustainable development
reasons. The flow chart presented in Figure 4 demonstrates the methodology to determine
whether an Exception Test is required for proposed site allocations.

In order to pass the Exception Test, the NPPG identifies the following considerations that need
to be demonstrated/fulfilled to the satisfaction of the Local Planning Authority:

- that the development provides wider sustainability benefits to the community that outweigh
flood risk, informed by a Strategic Flood Risk Assessment where one has been prepared;
and

- a site-specific flood risk assessment (FRA) must demonstrate that the development will be
safe for its lifetime taking account of the vulnerability of its users, without increasing flood risk
elsewhere, and, where possible, will reduce flood risk overall.
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These two broad measures can be achieved by justifying that “within the site, the most
vulnerable development is located in areas of lowest flood risk unless there are overriding
reasons to prefer a different location” and the development is “appropriately flood resilient and
resistant, including safe access and escape routes where required, and that any residual risk
can be safely managed, including by emergency planning; and it gives priority to the use of
sustainable drainage systems”.

Satisfying the Exception Test involves consideration of the reasons behind the selection of the
site for development from the sustainability appraisal as well as consideration of the
requirements in the master planning of the area to ensure the site is regarded as safe in the
event of a flood i.e.:

- Provision of safe means of access and egress during a flood event; and
- Emergency evacuation procedures following receipt of a flood warning to be developed.

2.4 Hastings Borough Local Plan – Site Allocations
The Hastings Borough Council Local Plan (2014) is composed of two documents - The
Hastings Planning Strategy (adopted 2014) and the emerging Development Management Plan.
The Planning Strategy comprises of three main sections – Development Strategy, Planning
Strategy, and Theme Based Policies, with predominant relevance to the SFRA found in the
Themed Based Policies.

Flood Risk Policy SC7 can be found in chapter 6 of the Local Plan, and states that:

“The Council will adopt a risk-based sequential approach to determining the suitability of land
for development, in accordance with the principles set out in national planning policy relating to
Flood Risk and the Hastings Strategic Flood Risk Assessment 2008.”

SC7 notes that following application of a Sequential Test and, if needed, an Exception test,
proposed developments will need to:

- Be of flood resistant or resilient design;
- Ensure the most vulnerable land uses are directed away from the areas at highest flood risk

on a Site where there is more than one flood zone; and
- Manage surface water run-off appropriately, particularly in the Combe Haven Catchment

Area, in accordance with the Council’s adopted Surface Water Management Plan and its
standing advice.

The Development Management Plan sets out broad development management policies as well
as allocates site for mainly residential and employment uses. Each site allocation has been
afforded a specific policy and where identified, criteria are introduced to deal with matters such
as the flood risk.

Sequential Testing was undertaken by AECOM in April 2014 of 78 site allocations within the
Hastings Borough. These assessments were undertaken using the latest available flooding
datasets from the EA and HBC to establish the suitability of development allocations across the
Borough.

A review of these allocations using the data compiled for the SFRA has been undertaken and it
was identified that when taking the latest climate change outlines into consideration, there were
two site allocations where there was a noticeable difference in the flood zones. These locations
are summarised below:
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Table 5: Summary of Changes to Site Allocations Assessment incorporating Climate
Change

Site
Ref

Site
Description

Proposed
Use

Summary of change Actions Required

LRA8 Land in
Whitworth
Road, The
Ridge West

Employment The proportion of the site
within Flood Zones 2, 3a and
3b has increased when
considering climate change.

No overall change
as development is
still feasible. The
site layout might
need to be adjusted
accordingly.

HTC2 Cornwallis
Street Car
Park

Residential The site was initially fully
within Flood Zone 1.
However, when considering
climate change the eastern
half of the site is located in
Flood Zone 2.

No overall change
as development is
still considered
acceptable in Flood
Zone 2.
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3.1 Flooding Sources
Historically the majority of flooding problems in Hastings Borough cannot be attributed to a
single source but are largely as a result of a combination of factors such as surge, tide locking,
surface water runoff, high river flows and deficiencies/problems with the sewer network.

The various sources of flooding likely to affect the Borough have been analysed below.

3.1.1 Sea
Tidal flood risk has lessened significantly in the Bulverhythe area of Hastings Borough as a
result of the construction of the Bulverhythe Flood Alleviation Scheme which was designed to
provide protection from events with an annual probability of 0.5% (1 in 200 years return period).

Overtopping of existing sea defences is a recurring problem for some low lying areas within the
Borough and is likely to increase as a result of sea levels rising. Currently, the risk associated
with overtopping can be deemed to be relatively low but measures will have to be taken to
ensure that remains the case in the future.

Tidal Modelling

The Environment Agency made available information on hydraulic modelling carried out in
Hastings to account for Tidal flood risk. The information was assessed and is summarised in
Table 6. The extents of the hydraulic modelling work available to inform the study are
presented in Map 013.

Table 6: Summary of Tidal Modelling across Hastings Borough

Watercourse Type of Model Functional Floodplain
Data Available

Climate Change
Data Available

Combe Haven
Coastal Model -

TUFLOW 2D model
(including a single ESTRY
1D element)

Yes Yes

The areas deemed at risk of flooding from the sea can be found in Map 002. This map also
shows the areas deemed at risk of flooding from rivers, as identified by hydraulic modelling
undertaken by the EA.

Further details of the hydraulic modelling work undertaken across Hastings can be found in the
relevant hydraulic modelling reports (see References section of this report).

3.1.2 Rivers
Hydraulically, Hastings Borough forms part of the Cuckmere and Sussex Havens Catchment.
However, the only major fluvial catchment draining Hastings Borough is the Combe Haven.

The main rivers identified within Hastings Borough are Combe Haven, Spring Ditch, Decoy
Pond Stream, Pebsham Stream, Hollington Stream, South Saxons Sewer and Bexhill Road
Sewer.

The Combe Haven lies to the north-east of Bexhill and to the west of Hastings. Its catchment is
predominantly rural in nature and covers an area of 5,150 ha extending over Rother District and
Hastings Borough. The Combe Haven catchment comprises 10 sub-catchments including its
tributaries. However, only a few of them drain Hastings Borough. All the streams within the
Combe Haven catchment are main rivers and are therefore subject to the direct jurisdiction of
the Environment Agency.

The Combe Haven and associated streams also have the potential to cause extensive flooding
to locations within the Borough. However, this is less frequent and mostly confined to

3 Flood Risk in Hastings
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unoccupied areas (floodplains). As a consequence of the relatively minor effect on people and
property, no formal river defences have been built within Hastings Borough.

The Hollington Stream passes beneath White Bridge before its confluence with Combe Haven.
The A259 at White Bridge, together with adjacent roads and properties, floods regularly. To
reduce the effect of flows from Hollington Stream, Hastings Borough Council constructed a
throttle on the stream limiting flows into the Combe Haven to 1.13 m3/s.

A series of watercourses run through various parts of the Borough. These are not classified as
main rivers and are linked and associated with the surface water sewer system in places.

During discussions with Hastings Borough Council and the Environment Agency, it was
established that these relatively minor watercourses have not presented problems for the
residents in the past.

River Modelling

The Environment Agency made available information on hydraulic modelling carried out for
rivers and watercourses within Hastings. The information was assessed and is summarised in
Table 7. The extents of the hydraulic modelling work available to inform the study are
presented in Map 013.

Table 7: Summary of River Modelling information for Hastings Borough

Watercourse Type of Model Functional Floodplain
Data Available

Climate Change
Data Available

Combe Haven

(Including; Hollington,
Gorringe and
Pebsham Streams
tributaries as well as
Bexhill Road and
south Saxons Sewer)

ISIS-TUFlow
1D/2D and JFlow

Yes (Defended &
Undefended)

Yes (For 2070 &
2115 Projections in

Defended and
Undefended
scenarios)

Decoy Pond Stream JFlow Yes Yes

Spring Ditch JFlow Yes Yes

It must be noted that the modelling undertaken using JFlow provides only a general indication
of the areas likely to be affected by flooding and is not deemed sufficiently accurate to provide
reliable estimates of water levels.

Flood Zones 2, 3a and 3b, as included in Map 002, are produced by the EA based on the
results from JFlow and detailed hydraulic modelling. These outlines do not take into account
the presence of flood defences and therefore represent the “undefended scenario”.

The areas deemed at risk of flooding from rivers can be found in Map 002. This map also
shows the areas deemed at risk of flooding from the sea, as identified by hydraulic modelling
undertaken by the EA.

Further details of the hydraulic modelling work undertaken across Hastings can be found in the
relevant hydraulic modelling reports (see References section of this report).

3.1.3 Surface Water
The Hastings Surface Water Management Plan (SWMP), completed by AECOM in 2011,
identified a number of surface water flooding hotspots across the Borough. These are areas
known to be prone to surface water flooding. The flooding hotspots are listed below in Table 8
and shown in Appendix E.
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Table 8: Surface Water Flooding Hotspots (from Hastings SWMP)

Surface Water Flooding Hotspots

1. Town Centre 9. Park View

2. Old Town 10. Mildenhall Drive

3. Hollington 11. Broomsgrove

4. Warrior Square 12. Ore Station

5. Clive Vale 13. Fern Road

6. Blacklands 14. Ore Highstreet

7. Tilekiln 15. Fairlight Road

8. Conquest Hospital 16. Baldslow

The areas deemed at risk of flooding from surface water can be found in Map 003. This map is
based on hydraulic modelling undertaken by the EA.

Further details of the assessment of surface water flood risk can be found in the Hastings
SWMP (see References section of this report).

3.1.4 Groundwater
High groundwater levels and resultant spring flows are recognised as a source of flooding
along the coastal strip. This high water table in the gravel beds can be pushed higher still by
the tide, resulting in complex and difficult to predict flooding where no obvious watercourse or
source is identified. This is the case in low lying parts of St Leonards and Bulverhythe.

Information from the Centre for Ecology and Hydrology (CEH) with regards to the Baseflow
Index (BFI) for the Combe Haven Catchment has been obtained and are summarised in Table
9. The baseflow measures the proportion of the river’s long term runoff that is derived from
stored sources, and typically ranges from 0.1 for relatively impermeable clay catchments to
0.99 for highly permeable chalk catchments.

Table 9: Summary of Baseflow Index Values

River Baseflow Index

Combe Haven 0.42

Hollington Stream 0.38

Pebsham Stream 0.55

Spring Ditch 0.34

The hydrogeological map for the area (reviewed directly from the British Geological Survey
website) suggests that there is a mixture of areas with very little to no groundwater and sections
where spring lines and perched aquifers are common.

The areas deemed at risk of flooding from groundwater can be found in Map 004. This map
uses various relevant parameters to identify areas prone to groundwater emergence and
potentially flooding.

3.1.5 Artificial Sources (Reservoirs, Water Retention Ponds and Canals)
Reservoirs, water retention ponds and canals have a potential flood risk associated with them.
Under normal circumstances, the flood risk posed by them is low but if a breach occurs,
extensive flooding could be experienced. There is no history of flooding from any of these
sources in the Hastings Borough.

HBC has confirmed that canals are not present within the Borough and therefore they can be
discounted as a potential source of flooding in Hastings.
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There are a number of water retention ponds across the Borough; however, very limited
information exists with regards to their capacity and connectivity and therefore an assessment
of the flood risk posed by them will have to be made at a site specific level (i.e. as part of a
FRA).

Reservoirs pose the main threat in terms of artificial sources of flooding to Hastings as there
are seven recognised reservoirs within the Borough. These are summarised in Table 10
below.

Table 10: Reservoirs within Hastings Borough
Reservoir Name Status Capacity (m3)

Buckshole In Operation 59,000

Ecclesbourne In Operation 36,000

Shornden In Operation 40,500

Wishing Tree In Operation 37,000

Harmers Not in operation 9,000

Clive Vale (Upper) Not in operation 3,600

Clive Vale (Lower) Not in operation 9,000

The EA has produced maps showing the likely impact of flooding as a result of reservoirs’
failure across the country. This information has been provided by the EA and used for the
assessment

The assessment of flood risk presented by reservoirs can be found in Map 005 which shows
that overall there is little risk to residential properties. However, a relatively small number of
dwellings are likely to be at risk if a breach was to occur at the reservoirs currently in operation.

Further details of the assessment of flood risk posed by reservoirs can be found in the
Environment Agency website (see References section of this report).

3.1.6 Sewers
Flooding can occur along the route of sewers when the flow entering a sewer exceeds its
hydraulic capacity and the system becomes surcharged. Under these conditions water will
overflow from the pipe network at manholes and storm overflows, often causing flooding in the
vicinity. This is a recognised problem in areas like Bulverhythe and Hastings town centre.

Surface water drains in coastal towns like Hastings or Bulverhythe can be affected when high
tides prevent them from draining water effectively. Making sure artificial networks of sewers
and culverts are effective is a key factor in managing flood risk, particularly in coastal areas
where the increasing impact of sea level rise is likely to become evident.

The Hastings SWMP took into consideration the sewer network when identifying flooding
hotspots and therefore the conclusions reached as part of this assessment are relevant to the
Hastings SFRA.

The assessment of flood risk presented by sewers can be found in Map 006. This map includes
the sewer network (source) and also the areas identified in the SWMP as likely to be affected
by flooding during a 1 in 30 year return period event which normally is the design capacity of
the sewer network. Therefore the map intends to show the areas likely to be affected by sewer
flooding as well as the various elements of the sewer network which could become
surcharged/fail and bring about flooding.

3.2 Historic Flooding
The vast majority of flooding problems in the Borough cannot be attributed to a single source
but are largely as a result of a combination of factors. This the case at Bulverhythe where
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groundwater, surface water runoff and tide locking combine to produce flooding. Nevertheless,
the two sources with the greatest impacts in terms of extent and severity of flooding are rivers
and sea.

Flood alleviation works undertaken by the Environment Agency in the Bulverhythe area of
Hastings have significantly reduced the risk of tidal flooding in the area. However, other parts of
the Hastings coastline are still affected by tidal flooding and/or overtopping.

The Combe Haven and associated streams have caused extensive flooding to locations within
the Borough. However, this is less frequent and mostly confined to unoccupied areas
(floodplains).

There are a number of flooding hotspots, as identified in the Hastings Surface Water
Management Plan and summarised in Section 3.1.

Extensive information on flood history has been compiled from different sources and is
presented in Map 007. It must be noted that some of these historical events might have been
as a result of issues that have now been addressed and therefore an indication of historical
flooding affecting a particular location does not necessarily mean that it remains prone to
flooding. A site specific FRA will be required to confirm whether any historical issues have been
addressed and development in previously flooded sites can take place.

3.3 Flood Defences
There are two main categories of flood defences – formal and informal (de facto). Formal
defences are specifically constructed to control floodwater, and are often maintained by the
owner. Informal defences include structures that have not necessarily been constructed for this
purpose but do have an impact on retaining flood water, such as railway and road
embankments or other linear infrastructure such as boundary walls and buildings.

The only formal flood defences identified in the Borough are located in the Bulverhythe area of
Hastings. These defences are deemed to provide a standard of protection of 1 in 200 years and
are deemed to be in good condition. The South Foreland to Beachy Head Shoreline
Management Plan published in 2005, states that the long term policy for the Hastings and the
Bulverhythe and Glyne Gap units is to “hold the line” to provide protection for the frontage.
Therefore, coastal defences in the Borough are likely to be maintained in good working order
for the foreseeable future.

The existing flood defences across Hastings Borough are included in Map 009.

3.4 Environment Agency Flood Warning Areas
The Environment Agency provides a Flood Warning service for Hastings Borough – Floodline
Warnings Direct, which comprise flood alerts and warnings by phone, text or email for residents
that sign-up. The warnings are categorised by anticipated severity:

Flood Alert

Flooding is possible. Be prepared.

Issued to provide a warning of the
possibility of a flood, and to
encourage people to make early
preparations.

Flood Warning

Flooding is expected. Immediate
action required

Issued to warn people of a likely
flood and to trigger them to take
action to protect their property and
themselves
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Severe Flood Warning

Severe flooding. Danger to life

Issued when flooding poses a
significant threat to life.

The Environment Agency has identified a fluvial and a tidal warning area in the Borough. These
areas are located within the Combe Haven Catchment and generally cover West Marina and
Bulverhythe, to the western end of the Borough, as shown in Map 010. The same Map also
shows the area covered by the Bulverhythe flood plan which is the only forma flood plan within
the Borough.

3.5 Flood Risk Management Infrastructure
Given that flooding in Hastings generally results from a combination of sources/factors, a
comprehensive assessment of the different elements of flood risk/drainage management
infrastructure was undertaken as part of the Hastings SWMP.

This assessment was carried out in close consultation with the various stakeholders
responsible for the relevant infrastructure across Hastings (i.e. HBC, ESCC, SW, EA) and
included a workshop with representatives from these organisations in which the critical flood
risk/drainage assets were identified.

For the purposes of the assessment, assets were deemed as critical if their failure had the
potential to lead to flooding. This criticality assessment was subsequently used to recommend
changes/improvements to the maintenance regime of such assets by their owners.

The critical flood risk management infrastructure assets for Hastings are included in Map 009.

3.6 Climate Change
The impact of climate change has been assessed as part of the hydraulic modelling work
undertaken for rivers and sea across Hastings as summarised in Table 6 and Table 7.

For the purposes of mapping, the defended outlines have been made available by the
Environment Agency and incorporated to Map 012.
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The following conclusions can be reached from the Level 1 SFRA assessment:
 Flooding across Hastings generally occurs as a result of a combination of factors rather than

coming from a single source.
 The two sources of flooding with the potential to have the greatest impact on Hastings are

the rivers and sea.
 Flood risk from sea has been significantly reduced as a result of the flood defences built in

Bulverhythe. However, overtopping of the sea wall is still known to occur across various
parts of the sea frontage.

 Flood risk from rivers comes mainly from the Combe Haven and the Hollington Stream. The
various minor watercourses across the Borough are understood not to create flooding issues
for residents.

 Flood risk from surface water has been identified at a number of flooding hotspots across the
Borough and is known to generally be compounded by maintenance issues.

 Flood risk from groundwater has been identified for a number of locations across the
Borough and is generally as a result of the presence of springs and Dry Valleys.

 Flood risk from reservoirs comes from the various active reservoirs in the Borough and in
close proximity to it. Overall, however, a relatively small number of dwellings have been
identified as being at risk of flooding from this source.

 Flood risk from sewers is a possibility across any part of the Borough with sewer network
infrastructure. Nevertheless, the areas likely to be affected by sewer flooding would generally
tend to coincide with locations in which the sewer network is unable to cope with flows thus
bringing about flooding. There are a number of areas identified as flooding hotspots across
Hastings, as identified in the SWMP.

 The assessment of Climate Change covers all rivers and watercourses across the Borough,
as identified by hydraulic modelling work undertaken by the Environment Agency in 2010.

 When incorporating the latest climate change outlines into the assessment, there are two
site allocations (Site Ref: LRA8 and HTC2) for which the impact of climate change is
noticeable. Nevertheless, these allocations remain viable in accordance with NPPF.

 This report and associated Maps should be adequate to facilitate the decision making
process by HBC with regards to flood risk and planning.

4 Conclusions
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Annual Exceedance Probability (AEP):
In flood risk terms, the AEP represents the probability of a particular return period event occurring in
any given year. (e.g. 1 in 100 year return period event = 1% AEP – there is a 1% chance every year
that this event will take place).

Aquifer:
A rock formation that is sufficiently porous and permeable to yield a significant quantity of water to a
borehole, well or spring. The aquifer may be unconfined beneath a standing water table, or confined
by an impermeable or weakly permeable horizon.

Areas Benefiting from Defences:
The area that is protected by a defence or defence system against flooding from a 1% (1 in 100)
annual probability fluvial event and 0.5% (1 in 200) annual probability tidal event, assuming all
defences remain intact and function perfectly.

Baseflow Index (BFI):
An estimate of the contribution of groundwater to surface flow, taken as a proportion of total stream
flow.

Catchment:
The land (and its area) which drains (normally naturally) to a given point on a river, drainage system
or other body of water.

Critical Drainage Area:
An area within Flood Zone 1 which has critical drainage problems and which has been notified to the
local planning authority by the EA.

Flood Defence:
Flood defence infrastructure, such as flood walls and embankments, intended to protect an area
against flooding to a specified standard of protection (SoP).

Flood Map:
A map produced by the Environment Agency providing an indication of the likelihood of flooding within
all areas of England and Wales, assuming there are no flood defences.

Flood Risk Assessment:
A study to assess the risk to an area or site from flooding from all sources, now and in the future, and
to assess the impact that any changes or development on the site or area will have on flood risk to the
site and elsewhere. It may also identify, particularly at more local levels, how to manage those
changes to ensure that flood risk is not increased.

Flood Risk Management:
The activity of understanding the probability and consequences of flooding, and seeking to modify
these factors to manage flood risk to people, property and the environment in line with agreed policy
objectives.

Glossary
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Flood Warning:
If a flood warning is issued in an area, it means flooding is expected and will cause disruption.

Flood Zone:
A geographic area within which the flood risk is in a particular range as defined within NPPF and its
Practice Guidance.

Flood Zone 1:
Is the area where flooding from rivers and the sea is very unlikely. There is less than a 0.1 per cent (1
in 1000) chance of flooding occurring each year.

Flood Zone 2:
Land which has between a one in 100 and one in 1000 annual probability (chance) of river flooding
(1% -0.1%); or between a one in 200 and 1 in 1000 annual probability (chance) of sea flooding (0.5%-
0.1%)

Flood Zone 3:
Land which has a greater than one in 100 annual probability (chance) of river flooding (>1%); or
greater than one in 200 annual probability (chance) of sea flooding (>0.5%)

Flood Zone 3a (High probability):
This zone comprises land assessed as having a 1 in 100 or greater annual probability of river flooding
(>1%) or a 1 in 200 or greater annual probability of flooding from the sea (>0.5%) in any year.

Flood Zone 3b (Functional Floodplain):
Land where water has to flow or be stored in times of flood. Specifically, this land would flood with an
annual probability of 1 in 20 (5 %) or greater in any year.

Flooding Hotspot:
Also known as flood prone areas. These are locations where concentrations of flooding incidents
within a limited geographical context have appeared over time.

Floodplain:
Area of land that borders a watercourse, an estuary or the sea, over which water flows in time of
flood, or would flow but for the presence of flood defences where they exist.

Functional Floodplain:
Land where water has to flow or be stored in times of flood. Specifically, this land would flood with an
annual probability of 1 in 20 (5 %AEP) or greater.

Main River:
A watercourse designated on a statutory map of Main Rivers, maintained by Defra, on which the
Environment Agency has permissive powers to construct and maintain flood defences.

National Planning Policy Framework (NPPF):
The NPPF is a framework which aims to simplify and accentuate accessibility on current policy in
planning of development of an area, particularly for local planning authorities and decision makers.

National Planning Policy Guidance (NPPG):
In addition to the NPPF an online, guidance programme was set up to make the planning process in
the UK more accessible.
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Ordinary watercourse:
All rivers, streams, ditches, drains, cuts, dykes, sluices, sewers (other than public sewer) and
passages through which water flows which do not form part of a Main River. Local authorities and,
where relevant, Internal Drainage Boards have similar permissive powers on ordinary watercourses,
as the Environment Agency has on Main Rivers.

Overtopping:
The process of water rising over the top of a barrier intended to contain it (e.g. sea defence).

Reservoir:
A large raised structure, raised lake or other area capable of storing at least 25,000 cubic metres of
water above natural ground level, created artificially or enlarged. This is defined by the Reservoirs
Act, 1975.

Residual risk:
The risk which remains after all risk avoidance, reduction and mitigation measures have been
implemented.

Resilience:
Constructing the building in such a way that although flood water may enter the building, its impact is
minimised, structural integrity is maintained, and repair, drying & cleaning are facilitated.

Resistance:
Constructing a building in such a way to prevent flood water entering the building or damaging its
fabric.

Return Period:
The long-term average period between events of a given magnitude which have the same annual
exceedance probability of occurring.

Run-off:
The flow of water from an area caused by rainfall.

Shoreline Management Plan (SMP):
A plan providing a large-scale assessment of the risk to people and to the developed, historic and
natural environment associated with coastal processes. It presents a policy framework to manage
these risks in a sustainable manner.

Site Allocation:
Location identified by the Local Planning Authority as likely to experience Change or development in
the short to medium term.

Pathway:
A route that enables a hazard to propagate from a s ‘source’ to a ‘receptor’, as in the ‘source-
pathway-receptor’ concept. A pathway must exist in order for a hazard to be realised. Pathways can
be constrained in order to mitigate the risks.

Standard of Protection:
The design event or standard to which a building, asset or area is protected against flooding,
generally expressed as an annual exceedance probability.
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Strategic Flood Risk Assessment (SFRA):
A study to assess the risks that all sources of flooding pose to an area, both now and in the future. It
incorporates the impacts of further land changes and climate change in the development of an area
and if these factors impact the risk of flooding.

Surface Water Flooding:
In this context, surface water flooding describes flooding from sewers, drains, groundwater, and runoff
from land, small water courses and ditches that occurs as a result of heavy rainfall.

Sustainability Appraisal:
An integral part of the plan-making process which seeks to appraise the economic, social and
environmental effects of a plan in order to inform decision-making that aligns with sustainable
development principles.

Sustainable Drainage Systems (SUDS):
A sequence of management practices and control structures, often referred to as SUDS, designed to
drain water in a more sustainable manner than some conventional techniques.

Tide Locking:
Tide-locking occurs when fluvial flows on tributaries are prevented from entering the estuary by high
tides. The result is raised water levels in the tributaries which can cause localised flooding.

Tide Surge:
A tidal surge is a local rise in sea level caused by a storm and the accompanying winds. Flooding is a
major risk in coastal regions when storm surges combine with high tides

Vulnerability Classes:
NPPF provides a vulnerability classification to assess which uses of land maybe appropriate in each
flood risk zone.

Water Retention Ponds:
Manage storm water runoff to prevent flooding and downstream erosion, and improve water quality in
an adjacent river, stream, lake or bay.
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The aim of a site specific Flood Risk Assessment (FRA) is to demonstrate that proposed
development will not be at risk to flooding during the design event. This includes assessment of
mitigation measures required to safely manage flood risk. The FRA also needs to demonstrate
that the proposed development will not increase flood risk either upstream or downstream of
the site. All sources of flood risk will need to be considered.

FRAs for proposed development in Hastings should follow the approach recommended by:

- The Environment Agency (see its Flood risk standing advice (FRSA) for local planning
authorities (26 March 2014))

- DEFRA/Environment Agency, October 2014. Flood risk management plans (FRMPs): how to
prepare them

- NPPF and NPPG;
- CIRIA report 624, Development and Flood Risk: Guidance for the construction industry;
- CIRIA report 697, SUDS Manual; and National SUDs Working Group, 2004, Interim Code of

Practice for Sustainable Drainage Systems.

FRA reports are usually undertaken by the developer and submitted as part of the planning
application process, however, there are instances where a LPA might wish to commission a
detailed, site-specific FRA to further understand the level of risk associated with a strategic site,
and to inform decision making.  An example of this would be where new flood defences or
improved Standard of protection (SoP) to existing defences is considered for a site, and the
resultant flood reduction benefits, loss of floodplain storage and downstream implications need
to be understood.

The NPPF main document and Planning Practice Guidance provides the framework and
requirements for undertaking an FRA. Footnote 20 of NPPF states that:

“A site-specific flood risk assessment is required for proposals of 1 hectare or greater in Flood
Zone 1; all proposals for new development (including minor development and change of use) in
Flood Zones 2 and 3, or in an area within Flood Zone 1 which has critical drainage problems
(as notified to the local planning authority by the Environment Agency); and where proposed
development or a change of use to a more vulnerable class may be subject to other sources of
flooding.”

In paragraph 109 states that preventing both new and existing development from contributing to
or being put at unacceptable risk from, or being adversely affected by unacceptable levels
water pollution. Government policy also states that planning policies and decisions should
ensure that adequate site investigation information, prepared by a competent person, is
presented (NPPF, paragraph 121).

A FRA should therefore demonstrate that:

- The proposed development is safe from flooding from all sources;
- The occupants have safe access and egress during a flood event up to a 1 in 100 year +

Climate Change event; and
- The development does not increase flood risk elsewhere.
-
Proposals for the sustainable management of surface water should also be presented through
a SuDS scheme, demonstrating betterment in terms of runoff rates, amenity and biodiversity.

If a detailed FRA is required, it must be undertaken by a suitably qualified professional.
Assessments should be on a site by site basis making use of local knowledge. However, an
initial assessment of flood risk can be made by consulting the maps in this SFRA.

Appendix A: Guidance for Flood Risk Assessments
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Flood Risk Assessments for Flood Zone 1

If the site is greater than 1 ha in size, it will require a FRA to meet the requirements set out in
NPPF.

If the development is within Flood Zone 1 and is greater than 1ha, the following
recommendations and comments are made.

- The developer should check whether the site has been identified as at flood risk from other
sources by the SFRA by referring to relevant maps. If so, a more detailed assessment of this
risk over the lifetime of the development must be made.

- A drainage impact assessment must be carried out by a suitable professional to identify the
impact of the proposed development on surface water drainage and recommend the
approach to controlling runoff to the required discharge rates.

- The FRA must show that flood risk will be reduced overall.

NPPG (Table 3) confirms that all types of development are deemed suitable in Flood Zone 1.
One critical aspect of large sites in Flood Zone 1 is the need to ensure rainfall runoff is
adequately managed through the incorporation of Sustainable Drainage Systems (SuDS).

If the site is on a ‘dry island’, surrounded by Flood Zone 2 or 3, the developer must also show
that safe access and egress will be possible during a flood event.

Flood Risk Assessments for Flood Zone 2

A FRA must be undertaken for any proposed developments in this flood zone. It is strongly
recommended that the Sequential Test, and, depending on the vulnerability of the development
(refer to NPPG Tables 2 and 3), the first two parts of the Exception Test, be satisfied before the
FRA is commenced.

If the development is within Flood Zone 2, the flood risk will be greater, and so the following
recommendations and comments are made, as additions to those that apply to sites in Flood
Zone 1.

- The Sequential Test should demonstrate that there are no other suitable alternative sites in
Flood Zone 1 for development.

- The developer should check whether the site has been identified as at flood risk from other
sources by the SFRA by referring to the relevant maps. If so, a more detailed assessment of
this risk over the lifetime of the development must be made.

- Show that flood risk will be reduced, and that suitable methods of mitigation will protect the
development against the following (whichever are applicable):

- 1% AEP fluvial event plus climate change over the lifetime of the development.
- 0.5% AEP tidal event plus climate change over the lifetime of the development.
- Show that safe access can be provided to an appropriate level for the type of development.
- Show that drainage requirements can be met.
- Show that flood flow routes are preserved and floodplain storage capacity is not reduced.
- If the development is adjacent to a river, it must be set back an appropriate distance from the

watercourse and development must enhance the river form and habitat. If culverted, the
development should not build over the culvert and the developer should seek opportunities
to de-culvert the watercourse as part of the development.

- The residents and occupiers of commercial buildings should be made aware their home /
business is located in an area of fluvial flood risk, and should be encouraged to sign up to
the Environment Agency Floodline Warnings Direct service (if available in this location).

Flood Risk Assessments for Flood Zone 3a

A detailed site specific FRA must be undertaken. It is strongly recommended that the
Sequential Test, and, depending on the vulnerability of the development (see NPPG Tables 2
and 3), the first two parts of the Exception Test, be satisfied before the FRA is commenced.

If the development is within Flood Zone 3a, the following recommendations and comments are
made.
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- Assess the flood risk including an assessment of the effects of climate change over the
lifetime of the development.

- The developer should check whether the site has been identified as at flood risk from other
sources by the SFRA by referring to the relevant maps. If so, a more detailed assessment of
this risk over the lifetime of the development must be made.

- Show that flood risk will be reduced, and that suitable methods of mitigation will protect the
development against the following (whichever are applicable):

- 1% AEP fluvial event plus climate change over the lifetime of the development.
- 0.5% AEP tidal event plus climate change over the lifetime of the development.
- Show that safe access can be provided to an appropriate level for the type of development.
- Show that drainage requirements can be met.
- Show that flood flow routes are preserved and floodplain storage capacity is not reduced.
- If the development is adjacent to a river, it must be set back an appropriate distance from the

watercourse and development must enhance the river form and habitat. If culverted, the
development should not build over the culvert and the developer should seek opportunities
to de-culvert the watercourse as part of the development.

- The residents and occupiers of commercial buildings should be made aware their home /
business is located in an area of fluvial flood risk, and should be encouraged to sign up to
the Environment Agency Floodline Warnings Direct service (if available in this location).

Flood Risk Assessments for Flood Zone 3b

Only planning applications for essential infrastructure or water compatible development will be
considered in Flood Zone 3b. It is strongly recommended that the Sequential Test, and (if the
development is essential infrastructure), the first two parts of the Exception Test, are satisfied
before the FRA is commenced.

A detailed FRA must be produced covering all the requirements for Flood Zone 3a. In addition
development must at a minimum:

- Not increase the building footprint on the site (and if possible reduce it)
- Seek opportunities to improve conveyance/storage, e.g. replacing solid building with building

on stilts.
- Essential infrastructure built within the functional floodplain should:
- Remain operational and safe for users in times of flood;
- Result in no net loss of floodplain storage;
- Not impede water flows; and
- Not impede flood risk elsewhere

Managing Flood Risk Downstream through SuDS

SuDS are management practices which enable surface water to be drained in a sustainable
manner. New developments must incorporate SuDS to attenuate any increases in rainfall runoff
unless there is a valid reason to justify that they are not suitable.

The effectiveness of a flow management scheme within a single site is heavily limited by site
constraints including (but not limited to) topography, geology (soil permeability), and available
area. The design, construction and ongoing maintenance regime of such a scheme must be
carefully defined, and a clear and comprehensive understanding of the catchment
hydrological processes (i.e. nature and capacity of the existing drainage system) is essential.
Additionally, for infiltration techniques to be applied it is imperative that the water table is low
enough and a site specific infiltration test is undertaken.

Where sites lie within or close to source protection zones further restrictions may be applicable,
and guidance should be sought from the Environment Agency. Appendix B provides a brief
summary of the main SuDS techniques which can be implemented.

Reducing Flood Risk

The minimum acceptable standard of protection against flooding for new property within flood
risk areas is 1% annual probability for fluvial flooding and a breach during a 0.5% annual
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probability tidal event, with allowance for climate change over the lifetime of the development. The
measures chosen will depend on the nature of the flood risk. Some of the more common
measures are outlined in this section.

Reducing Flood Risk through Site Layout and Design

Flood risk should be considered at an early stage in deciding the layout and design of a site
to provide an opportunity to reduce flood risk within the development. Most large
development proposals include a variety of land uses of varying vulnerability to flooding.

NPPF and NPPG state that a sequential, risk-based approach should be applied to try to
locate more vulnerable land use to higher ground, while more flood-compatible development
(e.g. parking, recreational space) can be located in more high risk areas.

Low-lying waterside areas, or areas along known surface water flow routes, can be used for
recreation, amenity and environmental purposes, allowing the preservation of flow routes and
flood storage, and at the same time providing valuable social and environmental benefits
contributing to other sustainability objectives.

Landscaping should ensure safe access to higher ground from these areas, and avoid the
creation of isolated islands as water levels rise.

Modification of Ground Levels

Modifying ground levels to raise the land above the required flood level is a very effective way
of reducing flood risk to the site in question, particularly where the risk is entirely from tidal
flooding and the land does not act as conveyance for flood waters.

However, in most areas of fluvial flood risk, conveyance or flood storage would be reduced by
raising land above the floodplain thus adversely impacting on flood risk downstream.
Compensatory flood storage must be provided to account for land raises in the floodplain.
Where the site is entirely within the floodplain it is not possible to provide compensatory storage
at the maximum flood level and this will not be a viable mitigation option.

For proposed sites shown to be at risk of flooding from the 1 in 100 year + Climate Change
event, localised topography raising must be balanced with a level-for-level and volume-for-
volume floodplain compensatory storage scheme at a suitable location (to be agreed with the
Environment Agency).  Such locations need to be sited in areas that currently do not flood and
ideally within the redline application boundary.

Hydraulic modelling will need to be undertaken to demonstrate that the floodplain
compensation design is technically robust, that there is no increase in flood risk off site and that
flood flow paths aren’t altered in such a way that could cause increase elsewhere.
Consideration should also be given to surface water ponding, which may be increased due to
changes in local topography.

Raised Defences

Construction of raised floodwalls or embankments to protect new development should not be
regarded as a preferred option, as a residual risk of flooding will remain. Compensatory storage
must be provided where raised defences remove storage from the floodplain.

Temporary or demountable defences are not acceptable flood protection for new development
unless flood risk is residual only.

Upstream Flood Storage

Flood storage areas can be effective ways of managing flood risk with benefits for the
environment and local recreation.
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Developer Contributions to Flood Defences

In some cases, it may be necessary for the developer to make a contribution to the
improvement of flood defence provision that would benefit both the development in question
and the local community.

Building Design

The raising of floor levels within a development avoids damage occurring to the interior,
furnishings and electrics in time of flood. Floor levels should be raised by the following
amounts:

- in areas at fluvial flood risk
- 300mm above the 1% AEP event plus climate change water level;
- or 600mm above the 1% AEP water level; and
- in areas at risk of a breach in the tidal defences
- 300mm above the maximum water level caused by a defence breach during a 0.5% AEP

plus climate change event

This additional height that the floor level is raised is referred to as the ‘freeboard’.

Making the ground floor use of a building water compatible (for example a garage), is an
effective way of raising living space above flood levels.

Putting a building on stilts is not considered an acceptable means of flood mitigation for new
development. However, it may be allowed in special circumstances if it replaces an existing
solid building, as it can improve flood flow routes. In these cases attention should always be
paid to safe access and egress and legal protection should be given to ensure the ground floor
use is not changed at a later stage.

Resistance and Resilience

There may be special circumstances under which flood risk remains to a development. For
example where the use is water compatible, where an existing building is being changed, where
residual risk remains behind defences, or where floor levels have been raised but there is still a
risk at the 0.1% AEP. In these cases (and for existing development in the floodplain), additional
measures can be put in place to reduce damage in a flood and increase the speed of recovery.
These measures should not be relied on as the only mitigation method.

Temporary Barriers

Temporary barriers consist of moveable flood defences which can be fitted into doorways and/or
windows. The permanent fixings required to install these temporary defences should be discrete
and keep architectural impact to a minimum. On a smaller scale temporary snap on covers for
airbricks and air vents can also be fitted to prevent the entrance of flood water.

Permanent Barriers

Permanent barriers can include built up doorsteps, rendered brick walls and toughened glass
barriers.

Wet-proofing

This involves interior design to reduce damage caused by flooding, for example:

- electrical circuitry installed at higher level with power cables being carried down from the
ceiling not up from the floor level; and

- water resistant materials for floors, walls and fixtures.
Resilience measures will be specific to the nature of flood risk and the type of development
proposed and as such will be informed and determined by the FRA.
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Managing Flood Risk from Other Sources

Surface Water and Sewer Flooding

If a new development is approved in an area where the drainage or sewage network is
inadequate, responsibility lies with Southern Water to improve the network. The developer can
also contribute to such improvements and speed up this process.

The development should improve the drainage infrastructure to reduce flood risk on site. It is
important however, to demonstrate through a drainage impact assessment that the
development will not increase flood risk elsewhere, and the drainage requirements regarding
runoff rates and SuDS are met.

When redeveloping existing buildings, the installation of some flood-proofing and resilience
measures could prevent against both surface water and sewer flooding. Non-return valves
prevent water entering the property from drains and sewers. These valves can be installed
within gravity sewers or drains, within the property’s private sewer, upstream of the public
sewer system. These need to be carefully installed and must be regularly maintained.

Groundwater

Groundwater flooding has a very different flood mechanism to any other, as it rises up from
below ground level, and for this reason many conventional flood defence and mitigation
methods are not suitable. The only way to fully reduce flood risk would be through building
design, ensuring that floor levels are raised sufficiently above the water table. Site design would
also need to preserve any flow routes followed by the groundwater overland and make sure
flood risk is not increased downstream.

When redeveloping existing buildings, it may be acceptable to install pumps in basements as
a resilience measure. However, for new development this is unlikely to be considered an
acceptable solution.

Artificial Sources

The flooding mechanism associated with flood risk from these sources is breach or failure of
the structure (reservoir, lake, flood storage areas). Due to the nature of this mechanism, it is
difficult to foresee the location or extent of these problems and therefore it is important that
the FRA takes into consideration the integrity and history of these structures and makes
recommendations/provisions aimed at reducing the level of risk from these sources when
applicable.

Making Development Safe

Safe Access and Egress

The developer must ensure that safe access and egress is provided to an appropriate level for
the type of development. This may involve raising access routes to a suitable level.

As part of the FRA, the developer must review the acceptability of the proposed access using
the 'Flood Risk to People' FD 2320 calculator. In these instances it needs to be demonstrated
that depths and velocities of flood water will be acceptable to the 'risks to some' category of this
calculator.

Flood Warning and Evacuation

Emergency/evacuation plans should be in place for all properties at residual risk of flooding.
Those developments which house vulnerable people (i.e. care homes and schools) will require
more detailed plans.

Advice should be sought from the Council’s Emergency Planning Team when producing an
emergency/evacuation plan for developments as part of an FRA. Detailed
emergency/evacuation plans for developments should undertake consultation not only with the
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Council‘s Emergency Planning team but also the Emergency Services so they know what is
expected of them in the event of an emergency.

All homes and businesses within Flood Zone 2 and 3 are eligible for the Environment Agency’s
Floodline Warnings Direct (FWD) service, and should be encouraged to sign up to it. It is
recommended that the developers make new owners of the property aware of this so they can
sign up to FWD.

Making Space for water

Opportunities for River Restoration and Enhancement

All new development close to rivers should consider the opportunity to improve and enhance
the river environment. Developments should look at opportunities for river restoration and
enhancement. Restoration can take place on various scales, from small enhancement
measures to full river restoration. Options include backwater creation, de-silting, in-channel
habitat enhancement, removal of structures e.g. weirs, removal toe-boarding and restoration of
banks among others.

These measures have the potential of reducing the costs of maintaining hard engineering
structures, reducing flood risk, improving water quality and increasing biodiversity. Social
benefits are also gained by increasing green space and access to the river.

Buffer Strips

As a minimum, developers should aim to set back development 5m from ordinary
watercourses, 8m from fluvial main rivers and 16m in tidal areas thus providing a buffer strip to
‘make space for water’ and allowing additional capacity to accommodate the effects of climate
change.

Culverted Rivers/streams

There should be a presumption against further culverting and building over culverts. All new
developments with culverts running through their site should seek opportunities to de-culvert
rivers for flood risk management and conservation benefit.

Designing for Exceedance

The capacity of drainage infrastructure is limited and developers should seek opportunities to
identify a safe route for any exceedance flow and a suitable storage/discharge location for it
that does not put people at risk.

Existing Defences and Assets

Proposed developments which are adjacent to main rivers should show that access to existing
defences for their maintenance, and where appropriate improvement has been considered.

Developers should also assess existing assets (e.g. bridges, culverts, river walls,
embankments) and renew them to last at least the lifetime of the development. Enhanced
opportunities should be sought when reviewing assets e.g. bioengineering river walls, raising
bridge soffits, etc. to account for the effects of climate change.

Sources of Information
- Environment Agency: FRSA for local planning authorities, 26 March 2014. (Website:

https://www.gov.uk/flood-risk-standing-advice-frsa-for-local-planning-authorities)
- DEFRA, Environment Agency and Welsh Government: Preparation of FRAs and

managing flood risk, October, 2014. (https://www.gov.uk/flood-risk-management-plans-
frmps-how-to-prepare-them)

- DEFRA/Environment Agency: Flood risk management plans (FRMPs), October 2014.
- The Environment Agency: WIYBY Flood maps, October 2014. (Website: Website:

http://apps.environment-agency.gov.uk/wiyby/default.aspx)
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Appendix B: SuDS Guidance



Permeable / Porous Paving (Permeable Surfaces)
This is paving which allows water to soak into the underlying ground. It can be in the form of paving blocks with gaps in between or porous
paving blocks where water filters through the block itself. Water can be stored in the sub-base beneath or be allowed to infiltrate into the
ground below.

Advantages Disadvantages

 Good potential for water quality
treatment

 High potential for surface water
run off

 Very efficient
 Good community acceptability
 Requires minimal maintenance
 Effectively requires no space, as it
allows for a dual usage

 It can remove the need for
manholes or gully pots

Requires closure of surfaced areas
whilst SuDS are constructed

 Cannot be used where high
sediment loads are likely to be
washed across the surface

 Requires vegetation maintenance
 Regular inspection of the surfaces
required to ensure effectiveness

 Can deflect if subject to heavy
vehicular loads

Effective Locations Ineffective Locations

 Residential and Commercial areas
 Car Parks
 Low speed roads (below 30 mph)
 Pathways
 Residential pavements
 Hard courts

 High speed roads

Performance Criteria Rating
Ecological Advantages Low

Peak Flow Reduction High

Amenity Potential Low

Water Quality Treatment Potential High

Surface Water Volume Reduction High

In the community Design Example
Permeable surfaces offer effective drainage solutions that fit in well
within residential environments. Porous paving is effective at
managing runoff from paved surfaces, and this low maintenance
method is particularly useful in built up environments, including city
centres. Replacing hard standing with permeable surfaces could
improve drainage across a site whilst creating more aesthetically
pleasing environments.



Living Roofs
A planted soil layer is constructed on the roof of a building to create a living medium. Water is stored in the soil layer and absorbed by planted
vegetation.

Advantages Disadvantages

 High potential to reduce surface
run off

 Can be applied in high density
developments

 Additional insulation to buildings
 Additional sound proofing to
buildings

 It is out of reach from the public
 Has biodiversity benefits to local
area

 Reduces CO2 emissions
 Helps reduce urban heat island
effect

 Can be retrofitted

 Additional structural loading to roof
compared with most traditional

 Irrigation is an additional
requirement

 Replacement and maintenance of
plants is required on a regular
basis

Effective Locations Ineffective Locations

 Residential and Commercial areas
 High density areas
 Contaminated sites
 Sports centres

 Roofs with inadequate access
 Steep pitched roofs

Performance Criteria Rating
Ecological Advantages High

Peak Flow Reduction Medium

Amenity Potential High

Water Quality Treatment Potential High

Surface Water Volume Reduction Medium

In the community Design Example
Living roofs offer the ability to attenuate and store rainwater away
from trafficked areas. This means that the risk of SuDS being
misused or vandalised is low. Though, it is important to allow for
adequate safe access to these features for maintenance and other
purposes (i.e. retrieving objects caught on the roof) and budget for
regular maintenance.



Soakaway
A soakaway is designed to allow water to rapidly soak into permeable layers of soil. Constructed like a dry well, an underground pit is dug and
then filled with gravel and rubble, or specially designed structures.
Surface water can be directed into a soakaway using a number of above or below ground methods where it would be stored and allowed to
gradually infiltrate into the ground.

Advantages Disadvantages

 Minimal net land use
 Provides groundwater recharge
which reduces the likelihood of
droughts

 Good storm volume reduction and
peak flow attenuation

 Minimal skills needed to
operate/maintain

 Relatively simple to construct
 Effective retrofitting solution
 Good community acceptability

 Not always practicable near to
structural foundations

 Long term performance is uncertain
and difficult to guarantee if property
owner is responsible for
maintenance

 Requires adequate draining soils
 Infiltration rates need to be
investigated

Effective Locations Ineffective Locations

 Residential and Commercial Areas
 High Density Areas
 Fields
 Small grassed/planted areas

 Contaminated sites
 Sites above vulnerable
groundwater

 Sites with shallow groundwater
 Sites underlain by impermeable
ground such as clay, at a shallow
depth.

Performance Criteria Rating
Ecological Advantages Low
Peak Flow Reduction High

Amenity Potential Low
Water Quality Treatment Potential Medium
Surface Water Volume Reduction High

In the community Design Example
Soakaways are effective in areas with good infiltration potential and
where the water table is relatively low. Soakaways can be covered
over by suitable permeable materials and be used for a variety of
purposes at ground level. Caution should be taken when
implementing these techniques in tightly constrained areas as they
should not be built within a close proximity to structural foundations.



Pond / Basin
Ponds or Basins can be used to store and to treat water. ‘Wet’ (retention) ponds have a constant body of water and run-off water is additional
to this, whilst ‘dry’ (detention) ponds are empty during periods without rainfall. Ponds can be designed to allow infiltration through its base to
ground or to store water for a period of time, before it is discharged via a soakaway to ground.

Advantages Disadvantages

 Pollutant removal capability
 Can accommodate storm water
effectively

 Good community acceptability
 High potential for ecological
benefits

 Relatively simple construction
 Has the potential for supply of
irrigation to other amenities

 Aesthetically pleasing

 Requires infiltration to achieve
significant reduction in surface
water runoff volumes

 Relatively large land usage
 Requires control measures to
prevent migration of invasive
species

 Likely to require fencing or isolation
methods in a school setting

Effective Locations Ineffective Locations

 Residential and Commercial
areas

 Contaminated sites – with lining
 Sites above vulnerable ground
water- may require lining

 Fields
 Country parks
 Areas with feature requirements

 High density areas
 Locations with vulnerable
people

Performance Criteria Rating

Ecological Advantages High
Peak Flow Reduction High

Amenity Potential High
Water Quality Treatment Potential High
Surface Water Volume Reduction Low

In the community Design Example
Ponds have the natural ability to look aesthetically pleasing, and can
be used for recreational purposes. However, careful consideration of
health and safety risks are required to ensure it does not pose a risk
to the public.



Rainwater Harvesting
Rainwater harvesting revolves around capturing rainwater and reusing it for purposes such as irrigation, flushing toilets, etc. Rainwater is
collected from roofs of buildings or other paved surfaces and stored in tanks for treatment and reuse locally.

Advantages Disadvantages

 Water can be used for toilet
flushing and irrigation

 Reduces clean water demands
 Provides source control of storm-
water run-off

 Underground tanks can be
provided which are not intrusive

 Can be retrofitted to existing
buildings

 Complex to install
 Can have a high initial cost
 Requirement for pumping from
below ground facilities

 Perceived risks to health from
water reuse

 Above ground storage can be
intrusive.

 Regular maintenance is required

Effective Locations Ineffective Locations

 Residential and Commercial
areas

 High density areas
 Contaminated sites
 Sites above vulnerable
groundwater

 Fields or large open space

Performance Criteria Rating

Ecological Advantages Low

Peak Flow Reduction High

Amenity Potential Low

Water Quality Treatment Potential Low

Surface Water Volume Reduction High

In the community Design Example
Rain-water harvesting is suitable for implementation in large
buildings/complexes with extensive areas for collection, large
volumes of water consumption and defined ownership and
maintenance responsibilities. It could also be implemented at
individual property level but the capital investment and maintenance
cost might prove an obstacle unless it is carefully planned from the
beginning of the development.



Bio-Retention Areas / Rain Gardens
Bio-retention areas or rain gardens are vegetated areas with gravel and sand layers below, designed to channel, filter and cleanse water
vertically. Water can infiltrate into the ground or enter a piped drainage system. These systems can be integrated with tree pits, planter areas
or gardens. In a public setting they have the ability to fit in with existing features such as seating areas or shelters.

Advantages Disadvantages

 Provides initial water treatment
 Aesthetically pleasing
 Good ecological benefit
 Capability to be retrofitted in
heavily paves areas or existing
planted areas

 Very effective in removing
pollutants

 Does not affect primary land use
 Minimal ground take

 Management and maintenance of
surrounding landscape required to
maintain effectiveness and prevent
clogging from mulch

 Regular inspection is required

Effective Locations Ineffective Locations

 Residential and Commercial areas
 Contaminated sites
 Sites above vulnerable
groundwater

 Seating areas
 Impermeable areas
 High density areas

Areas with steep slopes

Performance Criteria Rating

Ecological Advantages Medium

Peak Flow Reduction Medium

Amenity Potential Good

Water Quality Treatment Potential High

Surface Water Volume Reduction Medium

In the community Design Example
Rain gardens and bio-retention can help create more aesthetically
pleasing settings, particularly in areas with little to no green areas.
Such measures can be retro-fitted around existing seating areas
where there is a lot of paving or by refurbishing existing planted
areas. It is becoming increasingly common to provide seating areas
and small gardens in residential areas to enhance their amenity
value.



Swale
Swales are vegetated shallow depressions designed to convey and filter water. These can be ‘wet’ where water gathers above the surface, or
‘dry’ where water gathers in a gravel layer beneath the ground level. They have the ability to remove pollutants and can be used to channel
surface water to the next stage of a treatment train. Dams can be constructed along their route to control flow velocities and promote
infiltration and sediment deposits.

Advantages Disadvantages

 Can reduce volume of surface run-
of if infiltration is feasible.

 Very good at reducing peak run-off
rate

 Relatively simple to incorporate into
landscaping

 Good at removing urban pollutants
 Minimal maintenance is required
 Aesthetically pleasing
 Good community acceptability

 Location needs careful
consideration to reduce potential
health and safety hazard

 Limits opportunities to use trees in
landscaping

 Blockages can occur in connecting
pipe work

 Retrofitting opportunities are limited

Effective Locations Ineffective Locations

 Residential and commercial areas
 Contaminated sites
 Sites above vulnerable groundwater
 Alongside roadways
 Linear street garden areas
 Field boundaries

 High density areas

Performance Criteria Rating

Ecological Advantages Medium
Peak Flow Reduction Medium

Amenity Potential Medium
Water Quality Treatment Potential High
Surface Water Volume Reduction Medium

In the community Design Example
Swales are often used and are quite effective in areas by the edges
of roads and transport links to capture and re-route surface water.
They are also useful for residential areas in the suburbs if there are
open areas as indicated in the example, located away from heavily
used areas or creating informal barriers using features such as
planting.



Filter Strip / Drain
Filter Strips or Drains are very effective at achieving the key SuDS objective, and can be placed in a variety of settings with ease. Filter Strips
generally have more vegetation and are used less for infiltration, whereas Filter Drains are generally landscaped with gravels, but have a
good potential for ground infiltration.

Advantages Disadvantages

 Simple to design
 Safe with general public
 Important hydraulic and water
quality benefits can be achieved

 Can be retrofitted into a site with
ease

 Low construction cost

 Vegetation must be light and can
get damaged

 Loose gravel can be removed
 Drains relatively small catchments
 High cost to replace filter materials

Effective Locations Ineffective Locations

 Residential and commercial areas
 Between hard standing surfaces
and grassland

 High density areas
 Contaminated sites
 Sites above vulnerable ground
water

 Steep sites

Performance Criteria Rating

Ecological Advantages Low
Peak Flow Reduction Medium

Amenity Potential Low
Water Quality Treatment Potential High
Surface Water Volume Reduction Low

In the community Design Example
Filter Strips or Filter Drains are a suitable retrofitting option for heavy
trafficked areas as they cause no concern for safety and can be
implemented into small spaces with ease. These strips would be
suitable for the edges of pathways or boundaries between roads and
pavements.
They are very cost effective as maintenance is relatively minimal.
They may require the introduction of a formal border in densely
populated and residential areas to reduce the likelihood of being
trampled.



Sources of Information
 Susdrain website: http://www.susdrain.org
 Cost-benefit of SUDS retrofit in urban areas (SC060024), Environment Agency, 2007 (available at:

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/290993/scho0408bnxz-e-e.pdf)
 Defra website: www.defra.gov.uk
 The SuDS Manual (C697), CIRIA, 2007
 Environment Agency Website: www.environment-agency.gov.uk
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A series of maps have been produced to accompany this study and assist the assessment of
sites by HBC as part of their decision making process. A GIS based mapping system using
the software package ‘ArcGIS’ was implemented to enable this.

A summary of the Maps created and the GIS layers used for each of the maps is included in
the Table below.

Table C.1: Summary of Maps Created

Map
Reference Map Title Layers Used

Map 001 River Network
Main River*;

Ordinary Watercourse*;
Culvert*.

Map 002 Flood Risk from Rivers & Sea
Flood Zone2;

Flood Zone3a;
Flood Zone3b (Functional Floodplain).

Map 003 Flood Risk from Surface Water
Surface Water Flood Map 30 year Extent;

Surface Water Flood Map 100 year Extent;
Surface Water Flood Map 1000 year Extent.

Map 004 Flood Risk from Groundwater
Source Protection Zones;

Spring;
Dry Valley.

Map 005 Flood Risk Reservoirs
Reservoir;

Area Deemed at Risk of Flooding from
Reservoirs.

Map 006 Flood Risk from Sewers

Combined Sewer Network;
Surface Water Sewer Network;

Foul Sewer Network;
Combined Manhole;

Surface Water Manhole;
Foul Manhole;

Combined Pumping Station;
Surface Water Pumping Station;

Foul Pumping Station;
Combined Storm Tank;

Surface Water Storm Tank;
Combined Sewer Overflow;

Outfall;
Surface Water Flood Map 30 Year Extent.

Map 007 Flooding History Flooding History Location;
Historic Flooding Outline.

Appendix C: Mapping Summary and Dataset Assessment
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Map
Reference Map Title Layers Used

Map 008 Potential Risk

Areas Benefitting from Defences
Reservoir Not In Use;

Reservoir;
Flood Storage Area;

Water Bodies

Map 009 Critical Water Management
Infrastructure

Flood Defences;
Critical Water Management Infrastructure;

Reservoir.

Map 010 Emergency Plans
Flood Alert Area;

Fluvial Flood Warning Area;
Coastal Flood Warning Area.

Map 011 Areas Unsuitable for Infiltration
Techniques

Source Protection Zones;
Historic Landfill;

Poor Infiltration Soil;
Potentially Contaminated Land.

Map 012 Climate Change Outline

20 year + Climate Change Outline (ISIS &
TUFlow Model);

100 year + Climate Change Outline (ISIS &
TUFlow Model);

1000 year + Climate Change Outline (ISIS
& TUFlow Model);

20 year + Climate Change Outline (JFlow
Model);

100 year + Climate Change Outline (JFlow
Model);

1000 year + Climate Change Outline (JFlow
Model);

Map 013 Extent of Hydraulic Models

Combe Haven Study Area Model Extent
(JFlow Model);

Combe Haven Model Extent (ISIS &
TUFlow Model).

* Included in all maps

ArcGIS uses multiple datasets with associated data fields to present geo-located features
from multiple sources. A review of the information provided for mapping purposes by the
various key stakeholders is carried out below.
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Table C2: Description of GIS Layers used to inform the assessment

Layer Name
(as used in the mapping)

Feature Class Name
(name of dataset

originally received)
Identification Method Feature Class

Reliable/
Complete Reason Layer

Description
Comments

Main River EA_Main River Data provided by the
EA Polyline Yes N/A

Shows main rivers in
Hastings Borough as
recognized by the EA

N/A

Ordinary Watercourse Ordinary_Watercours
es

Data provided by the
EA Polyline Yes N/A

Shows all secondary and
tertiary rivers in Hastings
Borough

N/A

Culvert Culvert Data provided by the
EA Polyline Yes N/A Shows location of culverts

in Hastings Borough N/A

Flood Zone 3b
(Functional Floodplain)

FloodZone
3b_Functional
Floodplain

Data provided by the
EA Polygon Partial

Slight disagreement with
tidal flood outlines received
from the EA.

Shows the functional
floodplain across Hastings
Borough

N/A

Flood Zone 3a FloodZone 3a
Derived by AECOM
from data provided by
the EA

Polygon Partial
Slight disagreement with
tidal flood outlines received
from the EA.

Indicates areas with high
probability of flooding
across Hastings Borough

N/A

Flood Zone 2 EA_FloodZone2 Data provided by the
EA Polygon Partial

Slight disagreement with
tidal flood outlines received
from the EA.

Indicates areas with
medium probability of
flooding across Hastings
Borough

N/A

Surface Water Flood
Map 30 year Extent

Updated_FloodMap_
SW_uFMfSW_
Complex _1in30

Data provided by the
EA Polygon Yes N/A

Indications areas at risk of
surface water flooding
during a 1 in 30 year return
period event in Hastings
Borough

N/A

Surface Water Flood
Map 100 year Extent

Updated_FloodMap_
SW_uFMfSW_
Complex _1in100

Data provided by the
EA Polygon Yes N/A

Indications areas at risk of
surface water flooding
during a 1 in 100 year
return period event in
Hastings Borough

N/A
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Layer Name
(as used in the mapping)

Feature Class Name
(name of dataset

originally received)
Identification Method Feature Class

Reliable/
Complete Reason Layer

Description
Comments

Surface Water Flood
Map 1000 year Extent

Updated_FloodMap_
SW_uFMfSW_Compl
ex_1in1000

Data provided by the
EA Polygon Yes N/A

Indications areas at risk of
surface water flooding
during a 1 in 1000 year
return period event in
Hastings Borough

N/A

Spring Springs 2011 SWMP Polygon Partial
Historical data which needs
confirmation

Shows areas where
springs are found in
Hastings Borough

N/A

Source Protection
Zones

GroundwaterSourceP
rotectionZones

Data provided by the
EA Polygon Yes N/A

Shows areas in Hastings
Borough which are
Groundwater Source
Protection Zones

N/A

Dry Valley Dry_Valleys 2011 SWMP Polygon Partial
Historical data which needs
confirmation

Shows identified areas that
would remain dry but would
act as river beds/ponds in
times of flooding

N/A

Reservoir Reservoirs 2011 SWMP Polygon Partial
Historical data which needs
confirmation

Shows location and some
details of reservoirs in
operation in the Borough

N/A

Area Deemed at of Risk
of Flooding from
Reservoirs

Reservoir_Flood_Ris
k

Data provided by the
EA Polygon Yes N/A

Identifies areas in Hastings
Borough which are at risk
of flooding in the event of a
reservoir breach

N/A

Combined Sewer
Network

Combined_Sewer_Ne
twork

Data provided by the
SW Polyline Yes N/A

Shows location of the
combined sewer network in
Hastings Borough

N/A

Foul Sewer Network Foul_Sewer_Network Data provided by the
SW Polyline Yes N/A

Shows location of the foul
sewer network in Hastings
Borough

N/A

Surface Water Sewer
Network

Surface_Water_Sewe
r_Network

Data provided by the
SW Polyline Yes N/A

Shows location of the
surface water sewer
network in Hastings
Borough

N/A
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Layer Name
(as used in the mapping)

Feature Class Name
(name of dataset

originally received)
Identification Method Feature Class

Reliable/
Complete Reason Layer

Description
Comments

Sewer Network Nodes_Point Data provided by the
SW Point Yes N/A

Shows location and details
of manholes, outfalls,
pumping stations and
storm tanks associated
with the sewer networks in
Hastings Borough

N/A

Combined Sewer
Overflow Overflows_Point Data provided by the

SW Point Yes N/A
Shows the location of the
combined sewer overflows
in Hastings Borough

N/A

Flooding Incidents
under Storm Conditions

FloodingIncidentsUnd
erStormConditions 2011 SWMP Point Partial

Data is considered rather
comprehensive and was
combined with all other
flooding history data

Shows locations and
details of flood incidents
under storm conditions
across Hastings Borough

Data incorporated in
the “Flooding
History Location”
layer in the mapping

Surface Water Flooding
Incidents – Hastings
Borough Council

Surface_Water_Flood
ing_Incidents_HBC 2011 SWMP Point Partial

Data is considered rather
comprehensive and was
combined with all other
flooding history data

Detailed descriptions of
some surface water
flooding events across
Hastings Borough

Data incorporated in
the “Flooding
History Location”
layer in the mapping

Flooding History
Location Flooding_History_SW 2011 SWMP Point Partial

Data is considered rather
comprehensive and was
combined with all other
flooding history data

Partial description of
flooding incidents in
Hastings Borough

Incorporates all
point data
associated with
historical flooding

Flooding History –
Emergency Services

Flooding_History_Em
erServ 2011 SWMP Point Partial

Data is considered rather
comprehensive and was
combined with all other
flooding history data

Further information
showing flooding incidents
across the Hastings
Borough.

Data incorporated in
the “Flooding
History Location”
layer in the mapping

Flooding History – East
Sussex County Council

Flooding_History_ES
CC

Data provided by East
Sussex County Council Point Partial

Data only partial as location
references were missing and
it covered a relatively small
period.

Shows flooding incidents
across the Hastings
Borough

Data incorporated in
the “Flooding
History Location”
layer in the mapping

Flooding_History_HBC Flooding_History_HB
C 2011 SWMP Polygon Partial

Data is considered rather
comprehensive and was
combined with all other
flooding history data

Data showing the extent of
historical flooding events in
Hastings Borough

Includes the July
2009 floods.
Incorporated in the
“Historic Flood
Outline” layer in the
mapping
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Layer Name
(as used in the mapping)

Feature Class Name
(name of dataset

originally received)
Identification Method Feature Class

Reliable/
Complete Reason Layer

Description
Comments

Recorded Flood
Outlines

Recorded_Flood_Outl
ines 2011 SWMP Polygon Partial

Data is considered rather
comprehensive and was
combined with all other
flooding history data

Shows historical flooding
extents across Hastings
Borough from fluvial
sources

Includes the July
2009 floods.
Incorporated in the
“Historic Flood
Outline” layer in the
mapping

Historic Flooding
Outline EA_HistoricFloodMap Data provided by the

EA Polygon Partial
Data is considered rather
comprehensive and was
combined with all other
flooding history data

Historical flood extents
across Hastings Borough
provided by EA.

Incorporates all
polygon data
associated with
historic flooding in
the mapping

20 year + Climate
Change Outline
(JFlow Model)

JFlow_20yr_Flood_Z
one Data provided by EA Polygon Yes N/A

Indicates the functional
floodplain across the
Hastings Borough with the
inclusion of Climate
Change

N/A

100 year + Climate
Change Outline
(JFlow Model)

JFlow_100yr_Flood_
Zone Data provided by EA Polygon Yes N/A

Indicates the areas with a
high probability of flooding
across the Hastings
Borough with the inclusion
of Climate Change

N/A

1000 year + Climate
Change Outline
(JFlow Model)

JFlow_1000yr_Flood
_Zone Data provided by EA Polygon Yes N/A

Indicates the areas with a
medium probability of
flooding across the
Hastings Borough with the
inclusion of Climate
Change

N/A

Areas Benefitting from
Defences

AreasBenefittingFrom
Defences Data provided by EA Polygon Yes N/A

Indicates the areas within
the Hastings Borough that
are under the protection of
flood defences

N/A

Reservoirs Not In Use Reservoirs_Not_in_U
se 2011 SWMP Polygon Yes

Historical data which needs
confirmation

Shows location of old
reservoirs no longer in
operation across Hastings
Borough

Only named old
reservoirs included
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Layer Name
(as used in the mapping)

Feature Class Name
(name of dataset

originally received)
Identification Method Feature Class

Reliable/
Complete Reason Layer

Description
Comments

Flood Storage Area FloodStorageAreas

Derived by AECOM
from data sources used
within the 2008 SFRA
and 2011 SWMP

Polygon Yes N/A
Areas identified in Hastings
Borough as being areas of
water storage during flood
events

N/A

Water Bodies WaterBodies Data provided by EA Polygon Yes N/A
Location and some detail
of the water bodies across
the Hastings Borough

N/A

Hollington_Stream_Da
ms_HBC

Hollington_Stream_D
ams_HBC 2008 SFRA Point Partial

Historical data which needs
confirmation

Shows the location of the
two operational dams on
the Hollington Stream

Incorporated in
“Critical Water
Management
Infrastructure” layer
in the mapping

NFCDD_Defence_Stru
cture_Points

NFCDD_Defence_Str
ucture_Points_EA 2008 SFRA Point Partial

Historical data which needs
confirmation

Indicates the location on
non-flood defence and
flood defence structures
deemed critical across the
Hastings Borough

Incorporated in
“Critical Water
Management
Infrastructure” layer
in the mapping

Flood Defences Flood_Maps_Defence
s 2008 SFRA Polyline Partial

Historical data which needs
confirmation

Location of flood defences
along the Hastings
shoreline and across the
Borough

N/A

Critical Water
Management
Infrastructure

Outfall_SW 2011 SWMP Point Partial
Historical data which needs
confirmation

Identifies flood risk and
drainage infrastructure
across Hastings deemed to
be critical

Incorporates all
point data sets
associated with
critical infrastructure
in the mapping

Critical Water
Management
Infrastructure

Pumping_Stations_S
W_combinedandsurfa
cewater

2011 SWMP Point Partial
Historical data which needs
confirmation

Identifies operational
pumping stations across
Hastings deemed to be
critical

Incorporated in
“Critical Water
Management
Infrastructure” layer
in the mapping
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Layer Name
(as used in the mapping)

Feature Class Name
(name of dataset

originally received)
Identification Method Feature Class

Reliable/
Complete Reason Layer

Description
Comments

Critical Water
Management
Infrastructure

Sewer_Overflows_S
W 2011 SWMP Partial

Historical data which needs
confirmation

Identifies operational
combined sewer overflows
across Hastings deemed to
be critical

Incorporated in
“Critical Water
Management
Infrastructure” layer
in the mapping

Critical Water
Management
Infrastructure

Storm_Retention_Tan
ks_SW 2011 SWMP Partial

Historical data which needs
confirmation

Identifies operational storm
and retention tanks across
Hastings deemed to be
critical

Incorporated in
“Critical Water
Management
Infrastructure” layer
in the mapping

Coastal Flood Warning
Area

Coastal_Flood_Warni
ng

Data provided by the
EA Polygon Yes N/A

Shows coastal areas
benefitting from flood
warning schemes in
Hastings Borough

N/A

Fluvial Flood Warning
Area

Flood_Warning_Area
s

Data provided by the
EA Polygon Yes N/A

Shows areas benefitting
from fluvial flood warning
schemes in Hastings
Borough

N/A

Flood Alert Area Flood_Alert_Areas_E
A

Data provided by the
EA Polygon Yes N/A

Shows areas benefitting
from flood alert schemes in
Hastings Borough

N/A

Potentially
Contaminated Land

Potentially_Contamin
ated_Land

Data provided by the
HBC Polygon Yes N/A

Shows land identified as
having previously had a
potentially contaminative
use across Hastings
Borough

N/A

Historic Landfill Historic_Landfill_Site
s

Data provided by the
EA Polygon Yes N/A

Shows recognised historic
landfill sites in Hastings
Borough

N/A

Poor Infiltration Soil Poor_infiltration_soil

Derived from the
Geological map of the
area used in the 2011
SWMP

Polygon Yes N/A

Shows areas identified as
having clay as superficial
soil and therefore being not
effective for infiltration
techniques in the Hastings
Borough

A site specific FRA
will be needed to
determine the
applicability of
SUDS techniques
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Layer Name
(as used in the mapping)

Feature Class Name
(name of dataset

originally received)
Identification Method Feature Class

Reliable/
Complete Reason Layer

Description
Comments

20 year + Climate
Change Outline (ISIS
and TUFlow Model)

Combe_Haven_20ye
ar_CC

Data provided by the
EA Polygon Yes N/A

Indicates the areas
susceptible to fluvial
flooding for a 20 year
return period plus Climate
Change, in the Hastings
Borough

N/A

100 year + Climate
Change Outline (ISIS
and TUFlow Model)

Combe_Haven_100y
ear_CC

Data provided by the
EA Polygon Yes N/A

Indicates the areas
susceptible to fluvial
flooding for a 100 year
return period plus Climate
Change, in the Hastings
Borough

N/A

1000 year + Climate
Change Outline (ISIS
and TUFlow Model)

Combe_Haven_1000
year_CC

Data provided by the
EA Polygon Yes N/A

Indicates the areas
susceptible to fluvial
flooding for a 1000 year
return period plus Climate
Change, in the Hastings
Borough

N/A

Combe Haven Study
Area Model Extent
(JFlow Model)

Combe_Haven_Study
_Area

Data provided by the
EA Polygon Yes N/A

Indicates the JFlow model
extent across the Hastings
Borough

N/A

Combe Haven Model
Extent (ISIS and
TUFlow Model)

CombeHaven_Model
Extent

Data provided by the
EA Polygon Yes N/A

Indicates the TUFlow and
ISIS model extent for the
Hastings Borough

N/A

N/A
Area_Benefit_NEWR
ECN_FloodSCH_Red

Data provided by the
EA Point No Data set was empty N/A

Not used within the
assessment due to
the limitations of the
data

N/A
Areas_Benefit_NEW
RECON_FloodSCH_
GRN_Amber

Data provided by the
EA Polygon Yes N/A

Indicates the areas which
are included in the re-
nourishment phases

Not used within the
assessment as it
was not deemed
applicable to
flooding
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Layer Name
(as used in the mapping)

Feature Class Name
(name of dataset

originally received)
Identification Method Feature Class

Reliable/
Complete Reason Layer

Description
Comments

N/A
Areas_Benefit_NEW
RECON_FloodSCH_
GRN_AmberPT

Data provided by the
EA Point Yes N/A

Identifies areas where
further defences are
proposed/in construction
across Hastings Borough

Not incorporated as
it does not indicate
the areas currently
benefitting from
defences

N/A
Areas_Susceptible_G
W_Flooding

Data provided by the
EA Polygon Partial

Whilst the data indicates
areas susceptible to
groundwater flooding, it is
considered too generic and
is presented in blocks

Identifies blocked areas
considered susceptible to
groundwater flooding

Not included due to
limitations

N/A Coastal_overview Data provided by the
EA Polyline Partial

Data does not indicate
particularly what is being
presented

N/A
Not included due to
limitations

N/A
Coastal_Overview_Le
gislation

Data provided by the
EA Polyline Yes N/A

Identifies where Acts are in
place across Hastings
Borough

Not used in the
assessment as they
were not deemed to
have a significant
impact on flooding

N/A
Groundwater_Vunera
bility

Data provided by the
EA Polygon No

No data included within the
feature class N/A

Not used in the
assessment due to
the limitations

N/A Lakes Data provided by the
EA Polyline Partial

Data was line data where it
was believed polygon data
would be more appropriate

Identifies general areas for
the location of lakes in
Hastings Borough

Not used in the
assessment due to
the limitations
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Layer Name
(as used in the mapping)

Feature Class Name
(name of dataset

originally received)
Identification Method Feature Class

Reliable/
Complete Reason Layer

Description
Comments

N/A
Shoreline_Manageme
nt_Plan_Extents

Data provided by the
EA Polyline Yes N/A

Identifies where a
Shoreline Management
Plan is in operation in
Hastings Borough

Not included within
the assessment as
it does not indicate
the effect on
flooding

N/A Superficial_Deposits Data provided by the
EA Polygon Partial

Relevant data was extracted
to produce the “Poor
Infiltration Soil” layer

Identifies the Superficial
Geology across Hastings

Extracted data used
in a different Map
Layer

N/A Allotments_DMPLAN Data provided by the
HBC Polygon Yes N/A Identifies the allotments

across Hastings Borough

Not deemed
necessary for the
assessment

N/A
Ancient_Woodland_D
MPLAN

Data provided by the
HBC Polygon Yes N/A

Identifies the ancient
woodland across Hastings
Borough

Not deemed
necessary for the
assessment

N/A AONB_DMPLAN Data provided by the
HBC Polygon Yes N/A

Identifies the areas of
natural beauty across
Hastings Borough

Not deemed
necessary for the
assessment

N/A
bedrock_geology_cla
ys

Data provided by the
EA Polygon Yes N/A

Identifies where clay
bedrock is located across
the Hastings Borough

Used alongside
Superficial Deposits
to inform the “Poor
Infiltration Soil”
layer

N/A Borough_Boundary Data provided by the
HBC Polygon Yes N/A Identifies the Hastings

Borough boundary

The OS Mapping
included enough
detail to also
identify the
boundary
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Layer Name
(as used in the mapping)

Feature Class Name
(name of dataset

originally received)
Identification Method Feature Class

Reliable/
Complete Reason Layer

Description
Comments

N/A
Combe_Valley_Count
ryside_Park_DMPLA
N

Data provided by the
HBC Polygon Yes N/A

Identifies the location of
Combe Valley Countryside
Park within Hastings
Borough

Not deemed
necessary for the
assessment

N/A
Conservation_Areas_
DMPLAN

Data provided by the
HBC Polygon Yes N/A

Identifies the conservation
areas located across the
Hastings Borough

Not deemed
necessary for the
assessment

N/A
Country_Park_DMPL
AN

Data provided by the
HBC Polygon Yes N/A

Identifies the country parks
located across the
Hastings Borough

Not deemed
necessary for the
assessment

N/A
Cycle_Routes_DMPL
AN

Data provided by the
HBC Polyline Yes N/A

Identifies the location of
existing and proposed
cycle routes in Hastings
Borough

Not deemed
necessary for the
assessment

N/A DM_Sites_DMPLAN Data provided by the
HBC Polygon Yes N/A

Identifies the location of the
proposed development
sites across Hastings
Borough

Not deemed
necessary for the
assessment

N/A
Former_Convent_of_
Holy_Child_Jesus_D
MPlan

Data provided by the
HBC Polygon Yes N/A

Identifies the location of
Former Convent of Holy
Child Jesus in Hastings
Borough

Not deemed
necessary for the
assessment

N/A
High_Pressure_Gas_
Main_DMPlan

Data provided by the
HBC Polyline Yes N/A

Identifies the location of
one high pressure gas
main in Hastings Borough

Not deemed
necessary for the
assessment

N/A
Historic_Parks_Garde
ns_DMPlans

Data provided by the
HBC Polygon Yes N/A

Identifies the historic parks
and gardens located
across the Hastings
Borough

Not deemed
necessary for the
assessment

N/A
Local_Green_Space_
DMPlan

Data provided by the
HBC Polygon Yes N/A

Identifies the local green
spaces located across the
Hastings Borough

Not deemed
necessary for the
assessment
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Layer Name
(as used in the mapping)

Feature Class Name
(name of dataset

originally received)
Identification Method Feature Class

Reliable/
Complete Reason Layer

Description
Comments

N/A
Local_Nature_Reserv
es_DMPlan

Data provided by the
HBC Polygon Yes N/A

Identifies the local nature
reserves located across
the Hastings Borough

Not deemed
necessary for the
assessment

N/A
Local_Wildlife_Sites_
DMPlan

Data provided by the
HBC Polygon Yes N/A

Identifies the local wildlife
sites located across the
Hastings Borough

Not deemed
necessary for the
assessment

N/A
Open_Spaces_DMPl
an

Data provided by the
HBC Polygon Yes N/A

Identifies the open spaces
located across the
Hastings Borough

Not deemed
necessary for the
assessment

N/A
Overhead_Powerline
s_DMPlan

Data provided by the
HBC Polyline Partial

Only indicates that there are
five overhead powerlines in
Hastings Borough

Identifies overhead
powerlines across Hastings
Borough

Not deemed
necessary for the
assessment

N/A
Private_Open_Space
_DMPlan

Data provided by the
HBC Polygon Yes N/A

Identifies the private open
spaces located across the
Hastings Borough

Not deemed
necessary for the
assessment

N/A SAC_DMPlan Data provided by the
HBC Polygon Partial

Only one area indicated;
more complete data is
believed to be included in
Special Areas of
Conservation

Identifies the special areas
of conservation located
across the Hastings
Borough

Not deemed
necessary for the
assessment

N/A
Sports_Pitches_Playi
ng_Fields_DMPlan

Data provided by the
HBC Polygon Yes N/A

Identifies the sports pitches
and playing fields located
across the Hastings
Borough

Not deemed
necessary for the
assessment

N/A SSSI_DMPlan Data provided by the
HBC Polygon Partial

It is believed that more
complete data is included in
the SSSI feature class

Identifies the sites of
specific scientific interest
located across the
Hastings Borough

Not deemed
necessary for the
assessment
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Layer Name
(as used in the mapping)

Feature Class Name
(name of dataset

originally received)
Identification Method Feature Class

Reliable/
Complete Reason Layer

Description
Comments

N/A Woodland_DMPlan Data provided by the
HBC Polygon Yes N/A

Identifies the woodlands
located across the
Hastings Borough

Not deemed
necessary for the
assessment

N/A
Special_Areas_Cons
ervation

Data provided by
Natural England Polygon Yes N/A

Identifies the special areas
of conservation located
across the Hastings
Borough

Not deemed
necessary for the
assessment

N/A SSSI Data provided by
Natural England Polygon Yes N/A

Identifies the sites of
specific scientific interest
located across the
Hastings Borough

Not deemed
necessary for the
assessment

N/A
Natural_Nature_Rese
rves

Data provided by
Natural England Polygon Yes N/A

Identifies the natural nature
reserves located across
the Hastings Borough

Not deemed
necessary for the
assessment

N/A OS 25,000k Raster Purchased from
emapsite Geodatabase Yes N/A

Provides a raster
background for Hastings
Borough

Not used within the
assessment as the
Vector Map was
deemed to be more
appropriate

OS Background and
OS Background Text OS VectorMap Local Purchased from

emapsite Geodatabase Yes N/A

Provides background
mapping for the process
and indicates all important
features and street names
in detail

N/A

N/A TreatmentWorks 2011 SWMP Polygon Partial

Only contains one treatment
works which is a duplicate of
more comprehensive data
incorporated into the
mapping

Identifies one treatment
works within the Hastings
Borough

Duplicate of more
comprehensive data
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Appendix D: SFRA Management
Guide
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NPPF highlights the importance of maintaining Strategic Flood Risk Assessments current to ensure
the decision making process by the Local Planning Authorities is based on up-to-date information. A
summary of the key aspects to be considered to ensure adequate maintenance of the SFRA is
provided in the table below.

Table D.1 Summary of Main Aspects to be considered during Maintenance of the SFRA

Area Covered Source of Information Provider Comments Next Review

Flood Zones Hydraulic Models of
main rivers and sea in
the area

EA Tidal outlines
from latest
modelling do not
seem to match
completely the
flood zones
provided by the
EA.

When further
modelling is carried
out and/or outlines
reviewed by EA.

Flood
Defences and
Critical Water
Management
Infrastructure

EA Database and
Hastings SWMP

EA, HBC,
ESCC and
SW

- When new relevant
information
becomes available.

Flooding
History

Stakeholders records HBC, EA,
ESCC,
Emergency
Services
(ES), SW

Some periods
missing

Next general review
of SFRA

Flood Warning
Areas

EA Database EA - Next general review
of SFRA

Ordnance
Survey
Background

Ordnance
Survey

HBC - Next general review
of SFRA

Local Plan
Information

Local Plan HBC Local Plan 2014 Next issue of Local
Plan

Areas
benefiting
from Defences

EA Database EA - When further
modelling is carried
out following
completion of FAS.

Groundwater
Flood Risk

Geology and
Groundwater
Vulnerability

EA Dataset showing
areas susceptible
to groundwater
flooding requires
updating/review.

Next general review
of SFRA

Surface Water
Flood Outlines

EA Dataset EA When new relevant
information
becomes available.

Appendix D: SFRA Management Guide
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Area Covered Source of Information Provider Comments Next Review

Flood Risk
from Sewers

SW Dataset SW No details
provided by SW
on areas at risk of
flooding from
sewers across
Hastings.

When information
becomes available.

The following table represents our suggested schedule of maintenance.

Table D.2: Recommended Schedule of Maintenance
Date Activity

November 2014 Issue of Draft Report
December 2014 Issue of Final Report
(2015-2017) Annual Interim Reviews

To incorporate any major changes in terms of flood management
infrastructure and any flooding incidents

November 2017 General Review (every three years)
To re-evaluate flood risk and planning policies according to latest
legislation

It is essential that any updates of the SFRA are recorded in a structured manner. To facilitate this task,
the following table has been created
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STRATEGIC FLOOD RISK ASSESSMENT REVIEW

Type of Review: Scheduled Interim Date of Review

Reviewer Name: Organisation:

Area Reviewed Source of Information Provider Maps Modified Comments
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Appendix E: Hastings SWMP Flood
Hotspots
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3: Hollington
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