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Non Technical Summary

Overview

Rochford District Council, in partnership with Basildon Borough Council and Castle Point Borough Council,
has commissioned Scott Wilson to produce a Strategic Flood Risk Assessment (SFRA) in accordance with
Planning Policy Statement 25 (PPS25): Development and Flood Risk' and its accompanying Practice
Guide®.

This SFRA provides a revision to the Thames Gateway South Essex SFRA which was published in
November 2006 and prepared under previous policy Planning Policy Guidance (PPG25) Development and
Flood Risk.

The following report constitutes a Level 1 and Level 2 SFRA for Rochford District Council which will
contribute to the evidence base for the plan-making process of the Local Development Framework (LDF),
in particular the Core Strategy.

The purpose of the Level 1 SFRA is to collate existing data and information with respect to flood risk,
sufficient to enable the application of the Sequential Test by the Council, i.e. to steer development towards
areas of lowest flood risk. It is the role of the Council to undertake the application of the Sequential Test
within their administrative area, guidance to assist in this process is included in Chapter 6.

Given the existing level of flood risk and the development pressure facing parts of Rochford, an ‘increased
scope’ Level 2 SFRA has also been included in this report to provide more detailed flood risk information
for those areas at medium or high risk of flooding. Hydrodynamic breach modelling has been undertaken
at 7 locations around the tidal frontage to provide more detail on the nature of the residual tidal flood risk.
In addition, modelling has been undertaken to simulate overtopping of the existing defences in order to
assess the actual flood risk. Details of the modelling are included in Chapter 6 and Appendix E. The
outputs of this modelling include maximum depth maps, hazard mapping and time to inundation mapping
which are included in Appendices B, C and D respectively.

The findings from these assessments provide further specific information which will facilitate the application
of the Exception Test, where required, and inform the preparation of site specific Flood Risk Assessments
for individual development sites in the potential main development areas.

Review of Flood Risk in Rochford District

The results from the increased scope Level 2 SFRA confirm that parts of the district of Rochford are at
significant residual risk of flooding from tidal sources.

Overtopping or a breach in the flood defences has the potential to result in flooding to depths of greater
than 3m throughout Shoeburyness, Paglesham, Wallasea Island and South Fambridge putting existing
development and occupants at great risk. Given the low lying nature of the coastline in this part of the
district, flood waters are likely to propagate rapidly, greatly reducing the time available for warning and
evacuation of residents, as was the case in the 1953 flood.

' CLG (December 2006, revised March 2010) Planning Policy Statement 25: Development and Flood Risk
2 CLG (June 2008, revised December 2009) Planning Policy Statement 25: Development and Flood Risk
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Policies adopted as part of the Catchment Flood Management Plan for the tidal parts of the Rochford
district aim to reduce or cease existing levels of flood risk management now and into the future. It is
therefore likely that the flood risk from tidal sources in this district will continue to increase over time.

In addition to flood risk from tidal sources, fluvial systems also pose a risk to parts of the Rochford district.
The impermeable underlying geology and seasonally wet, deep clay soils in the western parts of the district
lead to rapid runoff of surface water into local watercourses. The channelization of these watercourses
increases the rapid conveyance of water downstream and leads to problems where watercourses
converge.

Fluvial flooding primarily affects Rochford town, where the River Roach, Nobles Green Ditch and Eastwood
Brook meet. A number of other smaller watercourses in Rawreth and Rayleigh also pose a fluvial flood
risk.

Recommendations

It is strongly recommended that the mapping in this SFRA is used by Rochford Council Emergency
Planners to continue to inform and update the development of Emergency Response and Evacuation
Plans for the existing development and occupants throughout the district. Flood depth, hazard and time to
inundation mapping should be used to inform routes of safe access and egress for existing development.

Under the Core Strategy proposals no development is proposed within areas defined as being at risk of
flooding from tidal sources. However, it is possible that planning applications may come forward for
redevelopment of individual properties within areas at risk of tidal flooding. Where this is the case, it is
strongly recommended that development proposals are carefully assessed to ensure that they are safe in
line with the recommendations provided in Chapter 10 of this report.

Information with respect to flood depths, hazard rating and time to inundation should be used to inform part
c) of the Exception Test and the preparation of site specific Flood Risk Assessments. It is noted that this
document is a strategic document, and therefore site specific assessments may need to be carried out, (for
example consideration of an additional breach location of more significance to the site under assessment),
however the SFRA should provide indicative information and Chapter 10 provides detailed guidance on the
issues that need to be addressed as part of these assessments.

Similarly, where development is proposed in areas at risk of fluvial flooding, development control
recommendations provided in Chapter 10 of this report should be used to determine the safety of the
proposed development (in consultation with the councils emergency planners) and to ensure that the
proposed development does not increase flood risk to surrounding areas or impact upon the ability of
Rochford DC and their emergency services to safeguard the current population.
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Glossary of Terms

Climate change - a change in average weather or a change in the distribution of weather events around an
average over a period of time e.g. greater or fewer extreme weather events.

Core Strategy - The Development Plan Document which sets the long-term spatial planning vision and
objectives for the area. It contains a set of strategic policies that are required to deliver the vision including
the broad approach to development.

Development Plan Documents (DPDs) - Spatial planning documents within the Council’'s Local
Development Framework which set out policies for development and the use of land. Together with the
Regional Spatial Strategy they form the development plan for the area. They are subject to independent
examination. They are required to include a core strategy and a site allocations document, and may include
area action plans if required; other DPDs may also be included, e.g. development control policies.

Defra - Department for Environment, Food & Rural Affairs.

Emergency Planning — Planning for and response to emergencies such as flooding, including consideration
of the resilience of emergency infrastructure that will need to operate during flooding.

Environment Agency Flood Zones - Nationally consistent delineation of ‘high’ and ‘medium’ flood risk,
published on a quarterly basis by the Environment Agency.

Flood Risk Assessment (FRA) — A site specific investigation carried out by site developers to be submitted
as part of their planning applications. It assesses both current flood risk to the site and ensures development
does not increase flood risk to the site or surrounding areas.

Flood Risk Vulnerability - PPS25 provides a vulnerability classification to assess which uses of land may be
appropriate in each flood risk zone.

Flood Zone 1 - Low Probability - Flood Zone comprising land assessed as having a less than 1 in 1000
annual probability of river or sea flooding in any one year (<0.1%)

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

Flood Zone 3a - High Probability — 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 be stored or flow in times of flood
Formal Flood Defence - A structure built and maintained specifically for flood defence purposes.

Greenfield Runoff - The surface water runoff regime from a site before development. This is normally taken
to mean the site in its natural state (i.e. no man-made developments on site).

LiDAR — ‘Light Detection and Ranging’ is an airborne terrain mapping technique which uses a laser to
measure the distance between the aircraft and the ground. It therefore provides accurate
topographical/contour mapping.

D130256 i February 2011
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Local Development Framework (LDF) - The name for the portfolio of Local Development Documents. It
consists of the Local Development Scheme, a Statement of Community Involvement, Development Plan
Documents, Supplementary Planning Documents, and the Annual Monitoring Report.

Local Lead Flood Authority (LLFA) — Unitary authorities responsibly for implementing the requirements of
the Flood and Water Management Act, which gained Royal Assent in April 2010.

Mitigation — where flood risk cannot be avoided or controlled, mitigation measures should be applied to
further reduce the risk of flooding and/or minimise the danger and damage caused by flooding to acceptable
levels. This could include options such as non-habitable ground floors, resistant and resilient design, flood
warning and evacuation plans.

Previously Developed (Brownfield) Land - Land which is or was occupied by a building (excluding those
used for agriculture and forestry). It also includes land within the curtilage of the building, for example a
house and its garden would be considered to be previously developed land. Land used for mineral working
and not subject to restoration proposals can also be regarded as brownfield land.

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

Return Period — Return Period is a statistical measure of how often, on average, an event could occur. It is
the inverse of Annual Exceedance Probability (AEP), where AEP is the probability of a storm event of given
magnitude or greater occurring in any given year. It should be noted that both return period and AEP are
probability measures, so for example an event which has a 5 year return period (or 20% AEP) has a 1in 5
chance of occurring in any given year, and is expected to occur once every 5 years on average. The on
average term is important - just because it has happened one year does not mean it will not occur again for
the next 4 years; there is still a 1 in 5 chance each year of the storm, or a larger storm, occurring, but over a
long period of time it is expected that a fifth of the years will have had a storm of that magnitude or larger.

Storm surge - An offshore rise of water level associated with a low pressure weather system. Water levels
rise primarily due to the action of high winds upon the oceans surface.

Sustainable Development — “Development that meets the needs of the present without compromising the
ability of future generations to meet their own needs” (The World Commission on Environment and
Development, 1987).

The Exception Test - If, following application of the Sequential Test, it is not possible (consistent with wider
sustainability objectives) to demonstrate that there are no reasonably available sites in areas with less risk of
flooding that would be appropriate to the type of development or land use proposed, the Exception Test may
apply. PPS25 sets out strict requirements for the application of the Test.

The Sequential Test - Informed by a Strategic Flood Risk Assessment, a planning authority applies the
Sequential Test to demonstrate that there are no reasonably available sites in areas with less risk of flooding
that would be appropriate to the type of development or land use proposed.

1 in 200 year event - Event that on average will occur once every 200 years. Also expressed as an event
that has a 0.5% probability of occurring in any one year.

1 in 200 year design standard - Flood defence that is designed for an event, which has an annual
probability of 0.5%. In events more severe than this the defence would be expected to fail or to allow flooding.

1 in 1000 year event - Event that on average will occur once every 1000 years. Also expressed as an event
that has a 0.1% probability of occurring in any one year.

D130256 ii February 2011
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1.2

1.2.1

1.2.2

1.3

1.3.1

Introduction

Background

Scott Wilson Ltd has been commissioned by Rochford District Council, in partnership with Basildon
Borough and Castle Point Borough Councils to produce a Strategic Flood Risk Assessment (SFRA)
in accordance with Planning Policy Statement 25 (PPS25): Development and Flood Risk® and its
accompanying Practice Guide®.

This SFRA provides a revision to the Thames Gateway South Essex SFRA which was published in
November 2006 under previous policy Planning Policy Guidance (PPG25) Development and Flood
Risk. The TGSE SFRA was prepared by Scott Wilson Litd to aid the South Essex Strategic
Planning Authorities of Essex County Council, Southend-on-Sea and Thurrock Borough Council
and the Local Planning Authorities of Rochford District, Castle Point Borough and Basildon
Borough Council in their planning and development control processes.

Due to differing timescales for the publication of their Local Development Framework, Thurrock
Council and Southend-on-Sea Borough Council have commissioned separate SFRAs for their
administrative areas. To this end the new partnership now includes Basildon Borough Council,
Rochford District Council and Castle Point Borough Council. This report covers the area of
Rochford District Council.

SFRA Structure

PPS25 defines a two staged approach to the completion of a SFRA as follows:

Level 1 — A strategic overview of all potential sources of flooding which is sufficiently detailed to
enable the application of the Sequential Test within the district, i.e. to steer development towards
areas of Low flood risk.

Level 2 — An ‘increased scope’ SFRA to provide more detail of flood risk where there is
development pressure in areas that are at Medium and High risk and to facilitate the application of
the Exception Test where necessary.

It is usual for the Level 1 and Level 2 report to be completed as separate reports. However, the
completion of the previous SFRA and the more recent Scoping Report highlighted that due to the
presence of fluvial systems in the district, as well as the impact of tidal flooding propagating from
the east, there will naturally be areas where development pressure and flood risk conflict and
where an increased scope Level 2 SFRA will be required. For ease of reference and in order to
prevent duplication of material, a single SFRA report encompassing the requirements of Level 1
and Level 2 SFRA has been prepared for Rochford District Council.

Objectives

The objectives of the Level 1 SFRA are as follows:

% CLG (December 2008, revised March 2010) Planning Policy Statement 25: Development and Flood Risk
* CLG (June 2008, revised December 2009) Planning Policy Statement 25: Development and Flood Risk

D130256

1 February 2011
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e Collate and review all available existing information on flood risk within the Rochford District
Council study area from relevant stakeholders including the Environment Agency, Water Utility
(Anglian Water), Highways Authority (Essex County Council) and the Local Authority;

e Map the tidal and fluvial Flood Zones based on the most up to date information at the time of
writing provided by the Environment Agency, including the functional floodplain (fluvial outlines
only) and an allowance for climate change;

e Map areas liable to suffer from surface water flooding through the use of the Environment
Agency dataset ‘Areas Susceptible to Surface Water Flooding’ and local historical records;

e Provide an assessment of groundwater flooding including mapping based on British Geological
Survey data;

e Refer to Anglian water data to provide an assessment of flood risk from sewer flooding using
DG5 data and local historical records where available;

1.3.2 The objectives of the Level 2 SFRA are as follows:

e Carry out an appraisal of the current condition of flood defence infrastructure and of likely
future policy with regard to its maintenance and upgrade;

e Complete an appraisal of the likelihood and consequence of failure of flood risk management
infrastructure, including an appropriate allowance for climate change;

e Provide mapping to illustrate the distribution of flood risk across flood zones to enable a
sequential approach to site allocations within Flood Zones;

e Use Environment Agency areas susceptible to surface water flooding maps to identify critical
drainage areas and the need for surface water management plans;

e Identify policies and practices required to ensure development satisfies the Exception Test
1.3.3 Overarching objectives:

e Provide guidance on the preparation of site specific Flood Risk Assessments (FRAS);

e Provide meaningful recommendations to inform policy, development control and technical
issues;

e Provide guidance on the likely applicability of sustainable drainage techniques for managing
surface water from key development sites.

1.4  Consultation
Anglian water

1.41 Anglian Water have been consulted in capacity as sewerage undertakers as part of this
assessment. They are responsible for surface water drainage from development areas via
adopted sewers and in some cases are responsible for the maintenance of SuDS systems.
Anglian water maintain trunk sewers, however, they are not responsible for the gulleys or local
drainage connections to trunk sewers.

D130256 2 February 2011
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1.4.2

1.4.3

1.4.4

1.4.5

Essex County Council

Essex County Council is the Highways Authority and is responsible for maintaining an effective
highway drainage system including kerbs, road gulleys and the pipes which connect the gulleys
to the trunk sewers and soakaways. The Highways Authority has been contacted and has provided
information to this study with regard to highway flooding hot spots.

Essex County council as lead local flood authority in accordance with the Flood and Water
Management Act ‘must develop, maintain, apply and monitor a strategy for flood risk management
in its area’including flood risk from surface runoff, groundwater and ordinary watercourses.

The Environment Agency

The Environment Agency is the principal flood defence operating authority in England with
permissive powers for the management of flood risk arising from designated Main Rivers and the
sea. The Flood and Water Management Act 2010 has given the Environment Agency a statutory
duty for the strategic overview of all flood and coastal flood risk management issues in England.
The Environment Agency is also responsible for flood forecasting, flood warning and general
supervision over matters relating to flood defence. The Environment Agency have been consulted
and have provided Flood Zone outlines, information on flood history, flood defences and have
reviewed this document prior to publication.

Rochford District Council

Rochford DC is responsible for undertaking flood defence works on ordinary watercourses which
have not been designated as ‘Main River’. Information provided on these watercourses as part of
the Strategic Flood Risk Assessment was limited.

D130256

3 February 2011
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2  Study Area

2.1 Rochford District Study Area

211 Figure A-1 identifies the study area covered by this SFRA. The administrative area of Rochford
District Council is bordered by the North Sea in the east, the River Crouch in the north and the
developed boroughs of Southend-on-Sea and Castle Point to the south. To the west, Rochford
borders Basildon BC.

21.2 The district covers an area of approximately 17,000 hectares and has a resident population of
approximately 83,200°. It is characterised by small scattered villages in the eastern part of the
district and larger settlements on the western side including Ashingdon, Hullbridge, Hockley,
Rayleigh and Rochford. The main centre of population in the district is Rayleigh in the southwest of
the district.

2.2 Topography

2.21 The topography of the study area is shown in Figure A-2, an extract of which is provided in Figure
2-1 below. The eastern part of the district comprises low lying marshlands at or below mean high
tide level. Further inland, levels rise and areas in the southwest of the district are located at
elevations of approximately 80m AOD. The settlement of Canewdon in the north of the district is
also elevated above the surrounding lower land. In the western parts of the district there are some
significant slopes contributing to a greater likelihood for overland flow.

Figure 2-1 Extract from Figure A-2 Topography (LiDAR data, Environment Agency 2010)

i PR

LIDAR Topography [m AOD]
Y
I
-
20
-

2.3  Geology & Soils

2.3.1 The type of geology and soils in a particular region influence how surface water is conveyed and
absorbed and therefore directly affects the likelihood and characteristics of flooding. The presence
of impermeable rocks will lead to rapid and greater volumes of runoff, thereby increasing the risk of
flooding downstream.

® S1KS01 Usual resident population: Census 2001, Key Statistics of Urban Areas

D130256 4 February 2011
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2.3.2 Data from the British Geological Survey showing the solid and drift geology underlying the study
area has been mapped in Figures A-3 and A-4. The predominant solid geology underlying the
study area is Thames Group which comprises clay, silt, sand and gravel. This is impermeable and
therefore rapid runoff into local watercourses can be expected.

2.3.3 Drift deposits are present across approximately half of the district. River terrace deposits are
present either side of the River Roach around Little Wakering and Great Wakering and Rochford.
These deposits comprise sand and gravel.

2.34 Deposits of alluvium are present along the eastern part of the district including Foulness Island and
Wallasea Island. In addition, parts of the River Crouch floodplain are characterised by alluvial
deposits including Hullbridge, and the area north of Ashingdon and Canewdon.

2.35 Soil characteristics have a significant affect on how the catchment responds to rainfall. The South
Essex CFMP identifies a divide across the district with respect to soil characteristics. The west of
the district around Rayleigh, Hullbridge, Hockley, Ashingdon and Hawkwell is characterised by
seasonally wet, deep clay soils. These soils are relatively impermeable and therefore contribute to
rapid runoff of surface water runoff, resulting in a greater risk of surface water flooding and causing
watercourses to respond rapidly to rainfall.

2.3.6 The east of the district, including Rochford, Great Wakering and Foulness Island is characterised
by the presence of silty and loamy soils. These are relatively permeable and therefore result in a
relatively low rainfall to runoff conversion rate.

2.4  Hydrology

2.4.1 Main Rivers are defined as large or locally significant watercourses in England and Wales
designated by Defra or the Welsh Assembly Government. A map of the Main Rivers is maintained
by the Environment Agency and those within the Rochford District are shown in Figure A-6. Under
the terms of the Water Resources Act 1991, prior written consent from the Environment Agency is
required for any proposed works or structures in, under, over or within 9m of the top of the bank of
a designated ‘main river.

242 The entire northern and eastern boundary of the Rochford district is formed by tidally influenced
watercourses including the River Crouch, River Roach and the North Sea. Extensive tidal
floodplains associated with the estuarine extents of the River Roach and Crouch and the North Sea
are present in the east of the district. These areas are sparsely populated.

243 Small, narrow floodplains associated with the Eastwood Brook and upper reaches of the River
Roach affect localised areas of existing development in Rochford and Great Wakering.
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3.1

3.1.1

3.2

3.2.1

3.2.2

3.2.3

3.2.4

3.2.5

Level 1 Assessment — Flood Risk Review

Overview

Strategic Flood Risk Assessments are required to consider all sources of flooding as set out in
Annex C of PPS25 ‘Forms of Flooding’. This Chapter provides an overview of the different sources
of flooding in the Rochford study area along with details regarding how each source is mapped and
presented.

Fluvial Flooding

Sources

Fluvial flooding results from large rainfall events in the upper reaches of the catchment causing
flows in excess of the carrying capacity of the channel. Where land is protected by fluvial flood
defences, flooding can occur as a result of overtopping of the defences when the flood event is
greater than that which the defences are designed for.

The main source of fluvial flood risk in the Rochford district is the upper reaches of the River
Roach. There are five tributaries that contribute to flooding which are shown in Figure 3-1.

The Hawkwell Brook becomes a Main River at Thorpe Close in Hawkwell. It flows easterly through
Hawkwell and joins the Hockley Brook at a confluence to become the River Roach. The
Noblesgreen Ditch flows easterly from Rayleigh, towards Rochford where it then joins the River
Roach.

The Eastwood Brook and Prittle Brook are predominantly located within the borough of Southend-
on-Sea and have highly urbanised catchments. The Eastwood Brook follows the line of the A1015
and joins the Noblesgreen Ditch to the west of Rochford. The Prittle Brook flows easterly through
Southend-on-Sea before turning northwards to meet the River Roach at Sutton Ford Bridge.

The River Roach is tidally influenced downstream of the Rochford Railway Station.

Figure 3-1 Tributaries of River Roach
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3.2.6

3.2.7

3.2.8

3.2.9

3.2.10

3.2.11

3.2.12

The River Crouch is not a significant source of fluvial flooding in the study area as the river is tidally
influenced along the length adjacent to the Rochford district. However there are several tributaries
of the River Crouch within the western border of Rochford that pose a source of fluvial flood risk.
These are the Rawreth Brook, Chichester Hall Brook, North Benfleet Brook and Beeches Brook
and these watercourses are shown in Figure 3-2.

All of these watercourses are known to react rapidly to intense rainfall.
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Historic Flooding

In 1968 exceptionally heavy rainfall led to extensive flooding within the Rochford district from
tributaries of the River Roach including the Eastwood Brook and Prittle Brook. Rochford Golf
Course was flooded to a depth of nine foot and up to 50 properties in Glenwood Avenue, to the
south of Hockley, were affected. 78 properties were flooded in Rochford, located on Ashingdon
Road, Church Street, St Andrews Road, Oak Road, Hall Road, Newlyn Lane and South Street.

In September 1958, 76mm of rainfall fell in two hours leading to flooding of properties in Rawreth
and the evacuation of a number of families by boat.

Similar conditions of heavy rainfall in February 2001 were combined with high tides which led to
tide locks on several Essex Rivers. Three properties were flooded in Rochford and 5 in Rawreth
during these high water levels.

Following the event of 1968, several structural flood mitigation measures were undertaken along
the channels of the River Roach tributaries to improve the standard of protection against flooding.

Given the risk of flooding from fluvial systems in Rochford, much of the area is covered by
Environment Agency Flood Warning systems, further details of which are included in Section 4.3.
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Flood Zones

3.2.13  Flood Zones are based on the probability of flooding occurring and are defined in accordance with
the definitions in PPS25, which are shown in Table 3-1. The definition of flood zones does not take
into account the presence of flood defences.

Table 3-1 PPS25 Fluvial Flood Zones (Table D.2 of PPS25, CLG 2010)
. Probability
Flood Zone Fluvial Flood Zone of Flooding

Flood Zone 1 Land assgssgd as having a less than 1 in 1000 annual probability of Low
sea flooding in any year (less than 0.1%).

Land assessed as having between a 1 in 100 and 1 in 1000 annual .

Abes| Az probability of sea flooding in any year (between 1.0% and 0.1%) Medium
Land assessed as having a 1 in 100 or greater annual probability of High
river flooding in any year (greater than 1.0%) 9
Land where water has to flow or be stored in times of flood, or land
purposely designed to be flooded in an extreme flood event (0.1%

Flood Zone 3b annual probability). The 1 in 20 year annual probability floodplain is Functional
the starting point for consideration but local circumstances should be Floodplain
considered and an alternative probability can be agreed between the
Local Planning Authority and the Environment Agency

Flood Zone 3b — Functional Floodplain

3.2.14  The Functional Floodplains have the highest probability of flooding of all the Flood Zones defined
within PPS25. A functional floodplain is defined as an area of land where water has to flow or be
stored at times of flood or has an annual probability of flooding of 5% (i.e. from a 1 in 20 year return
period event).

Flood Zone 3a with Climate Change

3.2.15  To ensure delivery of development that is sustainable now and in the future, PPS25 requires that
the effects of climate change are taken into account and that Flood Zones with allowances for
climate change should be presented.

3.2.16  PPS25 suggests that when completing an SFRA, planning bodies will need to agree how to factor
climate change and over what time frame. The standard approach adopted by the Environment
Agency in their Strategic Flood Risk Mapping is to include a net increase of 20% over and above
peak flows, which is added to the 1 in 100 year flood event to account for climate change.

3.2.17  In areas where Flood Zone 3a plus climate change has not been modelled or mapped, Flood Zone
2 should be used as a surrogate for Flood Zone 3 plus climate change until such time that more
detailed information is available, such as an EA Strategic Flood Risk Mapping (SFRM) study or a
site-specific FRA.
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Mapping

3.2.18  Flood Zone outlines have been provided by the Environment Agency for fluvial systems within the
district. Table 3-2 provides a summary of the Flood Zones that have been provided. This
information is mapped in Figures A-7 — A-10.

Table 3-2 Fluvial Watercourses in Rochford Study Area

Watercourse Mapped in this SFRA
Flood Zone 3b| Flood Zone 3a | Flood Zone 3a + CC| Flood Zone 2

Prittle Brook v v v v
Eastwood Brook v v v v
Hawkwell Brook v v v v
Hockley Brook v v v v
Noblesgreen Ditch Not available v Not available v
Chichester Hall Brook Not available v Not available v
Rawreth Brook Not available v Not available v
Beeches Brook Not available v Not available v
North Benfleet Brook Not available v Not available v

Fluvial Flood Defences

3.2.19  Data from the National Flood and Coastal Defence Database (NFCDD) has been provided by the
Environment Agency for the study area. Information regarding the standard of protection afforded
by the fluvial and tidal flood defences is mapped in Figure A-12.

3.2.20 Flood defences along the fluvial watercourses are predominantly in the form of maintained
channels. Figure A-12 demonstrates that there is some significant variation in the standard of
protection provided by these channels in the area.

3.2.21 The Hawkwell Brook and Hockley Brook have maintained channels providing protection against the
100 year flood event. Along the fluvial section of the River Roach, the level of protection drops to
the 30 year standard.

3.2.22  Sections of the Eastwood Brook and Prittle Brook are designed to protect against the 100 year
event. In some sections of this watercourse, this decreases to just 10 — 17 year event.

3.2.23  The Rawreth Brook has maintained channels providing protection against the 50 year event.

3.3 Tidal Flooding
Sources

3.3.1 Rochford is at risk of tidal flooding from the North Sea and the River Crouch estuary. Tidal flooding
is most likely to occur during storm surge conditions characterised by wind driven waves and low
atmospheric pressure coupled with high spring tides. In areas protected from flooding by sea
defences, tidal flooding can occur as a result of a breach in the defences, failure of a mechanical
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barrier or overtopping of defences. Where defences are not present, flooding is typically
widespread.

Historic Flooding

3.3.2 In January 1953 a tidal surge, 2.5m above the spring tide level, caused widespread flooding and
loss of life across the whole region. Along the south bank of the River Crouch, from Battlesbridge
to Canewdon, water overtopped the defences and propagated inland by up to a mile. In South
Fambridge a breach, a mile and half long, occurred close to Land End Point leading to flooding of
agricultural land and properties.

3.3.3 On Wallasea Island, 37 people were resident and trapped inside buildings or on roofs due to the
rising water levels. On Foulness Island, 350 — 400 people were resident. A breach at Morris Point
caused the waters to surge towards Landwick. Due to the low lying nature of the topography, the
majority of the island was flooded. All access roads to the island were flooded and residents had
no means of communication with the mainland.

3.34 Given the risk of tidal flooding in Rochford, much of the area is covered by Environment Agency
Flood Warning systems, further details of which are included in Chapter 4.

3.35 As demonstrated during the events of January 1953, given the wide flat topography of the
surrounding area, large areas are inundated very quickly following a breach event as flooding
pathways are not very well defined.

Mapping

3.3.6 Tidal flood risk is mapped in a similar manner to fluvial flood risk. The definition of Flood Zone 3a is
based on the 1 in 200 year flood event (0.5% AEP), rather than the 1 in 100 year event (1% AEP)
used to map fluvial Flood Zones.

Table 3-3 Tidal Flood Zones (Table D.2 of PPS25, CLG 2010)
. Probability
Flood Zone Tidal Flood Zone of Flooding

Flood Zone 1 Land assgssgd as having a less than 1 in 1000 annual probability of Low
sea flooding in any year (less than 0.1%).

Land assessed as having between a 1 in 200 and 1 in 1000 annual .
Al e probability of sea flooding in any year (between 0.5% and 0.1%) Medium

Land assessed as having a 1 in 200 or greater annual probability of High

sea flooding in any year (greater than 0.5%) 9

Land where water has to flow or be stored in times of flood, or land

purposely designed to be flooded in an extreme flood event (0.1%

Flood Zone 3b annual probability). The 1 in 20 year annual probability floodplain is Functional
the starting point for consideration but local circumstances should be Floodplain
considered and an alternative probability can be agreed between the
Local Planning Authority and the Environment Agency

3.3.7 Flood Zones 2 and 3a with respect to tidal flood risk have been mapped on Figure A-7 along with
the fluvial Flood Zones. The definition of flood zones does not take into account the presence of
flood defences.
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3.3.8

3.3.9

3.3.10

3.3.11

3.3.12

3.3.13

3.3.14

3.3.15

3.3.16

3.4

3.4.1

Tidal Flood Defences

The flood defences present in the Rochford district study area are typically earth embankments
fronted by areas of intertidal mudflats or salt marsh habitats. The salt marsh acts to dissipate wave
energy and reduce the probability of erosion due to tidal and river flow. The embankments work to
protect an area from flooding by providing a mass of earth, which raises the surrounding land level
and prevents inundation from a specific direction. Bunds may be reinforced with piles, concrete
retaining wall structures or sheet pile walls driven through the crest to provide structural stability,
additional resistance to breaching and to raise the level of protection. Where these reinforcements
are absent, the earth embankment may be more susceptible to breaching, particularly in
circumstances when the crest is overtopped by floodwaters.

Where bunds may be subject to high flow velocities or wave action the embankment may have a
revetment or rock armour constructed on its seaward flank to prevent scour and erosion. Such
flood defences are present around much of the frontage including Wallasea, Paglesham, South
Fambridge and Shoeburyness.

Where access through the flood defences is required, floodgates may be constructed. These are
usually manually operated and consist of a gate that is generally watertight with an appropriate
crest height to prevent overtopping. The Environment Agency is responsible for floodgates and for
issuing tidal flood warnings during which floodgates are closed as necessary.

Figure A-12 shows the level of protection provided by tidal flood defences in the study area. There
is a manmade tidal seawall surrounding the tidal frontage of Paglesham and a secondary
manmade clay embankment across Clements Marsh which protects the area from flooding up to a
1 in 50 year standard.

On the north bank of the tidal Roach estuary a blockwork revetment sea wall provides protection to
Great Stambridge Hall and Rochford up to the 1 in 6 year flood event. On the southern bank of the
estuary the level of protection varies between 1 in 4 to 1 in 8 year standard.

Around Wallasea Island new flood defences were completed in 2006 which included the restoration
of the salt marshes.

The National Flood Risk Assessment dataset has also been mapped in Figure A-13. This dataset
provides a broad assessment of the likelihood of flood risk to a site by predicting the likelihood that
the centre of a 50m cell will be flooded. The methodology considers a number of different flood
scenarios including a change in the distance from a given area to a river or the sea and the
probability that flood defences fail. The dataset is constantly being updated with improved terrain
data, local knowledge and the current condition of defences.

Figure A-13 demonstrates that a large part of the Rochford district is at ‘significant’ risk of flooding.
This means that there is a 1 in 75 or greater annual probability (>1.3%) of flooding from the sea
and or fluvial sources in any year.

More detailed information regarding the residual risk of flooding from overtopping and breaches of
these flood defences at specific locations along the tidal frontage is included in Chapter 5.

Pluvial & Sewer Flooding

Pluvial flooding typically arises when intense rainfall, often of short duration, is unable to soak into
the ground and/or enter drainage systems. It can run quickly off land, resulting in localised
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3.4.2

3.4.3

3.4.4

3.4.5

3.4.6

3.4.7

3.4.8

3.4.9

flooding. The Pitt Review (2008) revealed that two-thirds of the flooding in Summer 2007 was a
result of surface runoff in urban areas, as rainwater runs over the surface of the ground or ponds in
low lying areas, and there is a growing likelihood of similar flooding in the future.

National Level Pluvial Modelling

Following extensive surface water flooding across England in July, the Environment Agency has
undertaken a broad scale national mapping exercise of ‘areas susceptible to surface water
flooding’. This dataset has been mapped for the Rochford district study area in Figure A-11. When
using this dataset, the following limitations should be considered:

e The mapping does not show the interface between the surface water network, the sewer
systems and the watercourses;

¢ It does not show the susceptibility of individual properties to surface water flooding;

e The mapping has significant limitations for use in flat catchments e.g. the eastern portion of
the district, including Wallasea Island and Foulness;

e This mapping excludes buildings, and uses a single rainfall event.

This mapping is intended for use by the Local Resilience Forums solely to inform emergency
planning and should not be used for spatial planning decisions. In addition, the Environment
Agency strongly recommend that local knowledge is applied to assess the suitability of the mapping
as an indicator of surface water flooding before emergency planners make decisions based upon it.

In line with these recommendations, local flooding records supplied by Anglian Water (from their
DG5 register), Rochford DC, Essex Fire & Rescue and the Environment Agency have been
overlaid onto Figure A-11 to verify this data.

The Rochford District Multi Agency Flood Plan, which forms an appendix to the Essex Resilience
Forum Multi Agency Flood Plan, also provides details of surface water flooding. In February 2001,
a long period of consistent rainfall followed by 25mm of rainfall in 24 hours led to widespread
surface water flooding in Rochford. Three properties are known to have experienced flooding in
Rochford as well as five in Rawreth. In addition, in December 2002 — January 2003, heavy rainfall
falling on already saturated ground led to rapid runoff and the flooding of four properties on Church
Lane, Rawreth.

The Areas Susceptible to Surface Water Mapping highlights that the surface water flow paths follow
the general topography of the area, as shown in Figure A-2. As to be expected, the predominant
flow paths shown in the modelling correlate with the natural topographic depressions and the
tributaries of the Rivers Roach and Crouch.

Incidents of surface water and sewer flooding recorded in Rochford, Rayleigh and Hawkwell
correlate well with the modelled dataset. In addition, incidents recorded in Little Wakering also
correlate with the modelling.

There are fewer incidents recorded to the north of the River Roach, which is to be expected given
the lower concentration of urban development in this area.

When mapped against the national property database Defra reports that approximately 2360
properties are estimated to be susceptible to surface water flooding within the Rochford district.
The following table provides a summary of the number of properties that may be susceptible to
surface water flooding in each of the key settlement areas in Rochford.
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3.4.10

3.4.11

3.5

3.5.1

3.5.2

3.5.3

3.54

3.5.5

Table 3-4 Number of properties susceptible to pluvial flooding in Rochford BC (Defra 2009)

Rank Settlement Properties
242 Rochford 1400
645 Rayleigh 400
741 Hockley 320
1046 Maylandsea 180
1897 Hullbridge 50

3336 Canewdon 10

TOTAL 2360

Surface Water flood risk is clearly a concern in the district and there is an increasing need to
consider the impact of rising sea levels as a result of climate change on the discharge of surface
water runoff to tidal systems.

It is noted that the Environment Agency have commissioned a second edition of the Areas
Susceptible to Surface Water Flooding dataset with greater accuracy anticipated called the ‘Flood
Map for Surface Water’. This models two storm events, incorporates the influence of buildings, and
includes the influence of the sewer system and infiltration. This dataset was unavailable at the data
collection stage of this project and has not been included in the SFRA. However, the ‘Flood Map
for Surface Water’ and further borough wide pluvial modelling will be undertaken as part of the
Surface Water Management Plan to be undertaken by Rochford District Council (also in partnership
with Basildon BC and Castle Point BC) in spring 2011. Both of these datasets should be used to
continue to develop and improve understanding of surface water flood risk posed to the study area
and the potential options for mitigation and management of surface water flood risk.

Groundwater Flooding

Groundwater flooding occurs when water levels in the ground rise above surface elevations.
Groundwater flooding may take weeks or months to dissipate, as groundwater flow is much slower
than surface water flow therefore water levels take much longer to recede.

An assessment of the risk of groundwater flooding needs to be carried out; however, a quantified
assessment of risk from groundwater flooding is difficult to undertake, especially on a strategic
scale. This is due to lack of groundwater level records and the lack of predictive tools (such as
modelling) that can assess the risk of groundwater flow and flooding following rainfall events.

The risk of groundwater flooding is considered to be greatest where areas area underlain by
permeable rocks that form major aquifers. Data from the British Geological Survey showing the
solid and drift geology underlying the study area has been mapped in Figures A-3 and A-4. The
predominant solid geology underlying the study area is Thames Group which comprises clay, silt,
sand and gravel.

The predominance of clay and deep loam to clay soils lead to a relatively impermeable surface
where rapid runoff of surface water can be expected. This results in a greater risk of surface water
flooding and causes local watercourses to respond rapidly to rainfall. However, the presence of
such geology and soils also create an impermeable barrier to prevent groundwater rising to the
surface and reduces the risk of flooding from groundwater.

The Environment Agency has been contacted and has confirmed that they have no records of
groundwater flooding in the Rochford district study area.
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3.5.6

3.6

3.6.1

3.6.2

3.6.3

Further detail with regard to groundwater flood risk across the district will be provided in the
Surface Water Management Plan for Rochford DC which is anticipated in early 2011.

Artificial Sources

PPS25 requires that artificial water sources within the study area are identified as part of a SFRA.
These include canals, reservoirs, ponds, and any feature where water is held above natural ground
level.

There are a number of gravel pits along Creeksea Ferry Road to the east of Canewdon, however
water is not held above the natural ground level and therefore these pits do not pose a significant
flood risk to the surrounding area. In addition, these are located close to the tidal River Crouch and
the Paglesham Ditch which drains to the tidal River Roach and therefore any potential overland
flow from these gravel pits will be directed towards these watercourses rather than the Canewdon
area.

There is an embanked water feature between Great Stambridge and Paglesham Eastend. The risk
is considered to be low due to enforced management measures. In addition, this feature is located
in a topographic depression in a rural location and the nearest properties are approximately 1km
away, at a few metres higher. As a result the risk to surrounding areas is considered to be low.
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4  Flood Risk Management & Warning Systems

4.1 Introduction

4.1.1 Strategic Flood Risk Assessments are part of a wider collection of documents relating to flood risk
management and warning. It is emphasised that SFRA reports are living documents which should
be updated when Environment Agency datasets and other documents such as Catchment Flood
Management Plans, Strategic Warning Systems and Shoreline Management Plans are updated
and revised. This helps to contribute to a joined-up approach to flood risk management as a
whole.

4.2  South Essex Catchment Flood Management Plan

4.2.1 The Catchment Flood Management Plan for South Essex was prepared by the Environment
Agency and published in August 2008. The purpose of the CFMP is to develop policies for the
long-term management of flood risk within the catchment, taking into account the likely effects of
changes in climate, land use and land use management, and urban development. The policy
approaches are defined for particular areas in the catchment and entail accepting, maintaining,
reducing or transferring the flood risk. The policies for areas within Rochford District are shown in
Figure 4-1 and summarised below.

Figure 4-1 South Essex CFMP Policy Areas (extracted from South Essex CFMP, 2008)
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Policy Unit 1: Dengie Rural Tidal

422 This policy unit includes the tidal areas along the Rivers Crouch and Roach. Existing flood risk
management measures include the extensive maintenance of arterial drains, rivers and brooks in
the area. The selected policy for this area is Policy 2 to reduce existing flood risk management
actions in this area, accepting that flood risk will increase with time.

Policy Unit 2: Rayleigh

423 Policy unit 2 includes the Rayleigh urban area and the Noblesgreen Ditch and Eastwood Brook.
Existing flood risk management measures include dissemination of flood warnings and channel
maintenance and improvements. The selected policy for this area is Policy 5, to take further action
to reduce the flood risk, now and/or in the future, predominantly through improved flood warning
service in the area and development control.

Policy Unit 3: Rochford & Hawkwell

424 This policy unit includes the upstream parts of the River Roach, Hawkwell Brook and Hockley
Brook and urban areas of Rochford, Hawkwell and Hockley. Fluvial influences dominate in the
upstream areas and tidal influences are present between Stambridge Mills and Rochford train
station.

425 The selected policy for this area is Policy 4, to take further action to sustain the current level of
flood risk into the future, responding to the potential increases in risk from urban development, land
use change and climate change.

Policy Unit 4: Southern Crouch Catchment

426 This unit includes the rural areas to the south of the Crouch estuary including the urban areas of
Ashingdon and Hullbridge. Current flood risk management in this area includes limited
maintenance of the North Benfleet Brook, Rawreth Brook and a number of agricultural drains and
ditches.

427 Within this area there is potential to restore the channels and floodplains thereby encouraging
geomorphological and ecological biodiversity. Accordingly the selected policy for this unit is Policy
1, to cease all flood risk management activities.

4.3 Flood Warning Systems

4.3.1 The Civil Contingencies Act (2004) requires that the Environment Agency ‘maintain arrangements
to warn the public of emergencies’ including flood risk. The existing warning service provided by
the Environment Agency applies only to flooding from rivers and the sea. There is no obligation on
Water Companies to provide warnings of flooding from sewers or drains.

43.2 The Environment Agency are responsible for issuing flood warnings to the public based on
meteorological reports and forecasts, including the use of radar to track storms and rainfall
intensity, and data from the national tide gauge network. If flooding is forecast, warnings are
issued using a set of four codes via the Environment Agency website, through TV and radio, SMS,
fax, direct to your home via an automatic voice message and in some areas via public address
systems. All existing development is included in the service under the ‘opt out’ policy; however any
new development in the area will need to ‘opt in’ in order to benefit from the service.
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4.3.3

4.3.4

4.3.5

4.3.6

4.4

4.41

442

4.4.3

4.4.4

The Environment Agency Flood Warning service consists of three warning messages as follows:
* Flood Alert - flooding is possible and that you need to be prepared.

¢ Flood Warning - flooding is expected and that you should take immediate action. You
should take action when a flood warning is issued and not wait for a severe flood warning.

e Severe Flood Warning - there is severe flooding and danger to life. These are issued
when flooding is posing significant risk to life or disruption to communities.

It should be noted that while it is a significant challenge to provide warning of a possible flood
defence failure (breach) the likelihood of a failure is significantly increased during an extreme tide
event. In this scenario, warnings of a high tide will have been issued to the local community who
should be on alert.

The degree of advance warning that can be provided is critical to the amount of action that can be
taken to prevent damage. It is anticipated that the Environment Agency will be able to provide at
least 12 hours of warning time of extreme tides (i.e. 200 year event or greater (0.5% annual
probability)).

Lead times for flood warnings from the Environment Agency with respect to fluvial systems are
generally much shorter. For example, a lead time of 2 hours is expected for flooding on the
Eastwood Brook close to the London Southend Airport site. Warning lead time availability is
compounded by the rapid rate of water level rise in these watercourses in response to intense
rainfall, the closeness of urban settlement to the Environment Agency’s river level monitoring
stations and the relatively short pathway from the sources of the watercourses to their respective
points of outfall to estuary.

Rochford Emergency Flood Plan

The Civil Contingencies Act 2004 delivers a single framework for civil protection. Rochford DC are
designated as a Category 1 responder and have a legal duty to assess local risks and use this
information to inform emergency planning, put in place emergency plans and put in place
arrangements to warn, inform and advise the public in the event of an emergency.

The Civil Contingencies Act (2004) defines an emergency as:

e An event or situation which threatens serious damage to human welfare (e.g. loss of life,
injury, damage to property).

e An event or situation which threatens serious damage to the environment (e.g. contamination).

Flood Warning and Emergency Procedures tend to form part of a higher level emergency
management plans for the wider area including information such as repair procedures, evacuation
routes, refuge areas, flood warning dissemination and responsibilities.

Evacuation is where flood warnings provided by the Environment Agency can enable timely
evacuation of residents to take place unaided, i.e. without the deployment of trained personnel to
help people from their homes, businesses and other premises. Rescue by the emergency services
is likely to be required where flooding has occurred and prior evacuation has not been possible.
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445 Rochford DC has prepared a Multi Agency Flood Plan which should be read in conjunction with the
Essex Resilience Forum (EFR) Multi Agency Flood Plan, of which it forms an appendix. The
document includes details of the coverage of Environment Agency flood warnings and sets out the
expected responses for individual agencies in line with the Essex Resilience Forum MAFP.

4.4.6 Six rest centres have been identified within the district. These are all located within Flood Zone 1
— Low Probability of flooding from tidal and fluvial sources.

447 The plan highlights that early consideration must be given to the evacuation of residents from
Foulness Island and Paglesham due to the limitations of access and egress. It is recommended
that the results from the Level 2 SFRA are provided to the Essex Resilience Forum to inform
emergency planning procedures and update the MAFP where necessary.
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Guidance on the Application of the Sequential Test

5.1 Background

5.1.1 The sequential approach is a simple decision-making tool designed to ensure that sites at little or
no risk of flooding are developed in preference to areas at higher risk. It should be applied at all
levels and scales of the planning process, both between and within Flood Zones. All opportunities
to locate new developments in reasonably available areas of little or no flood risk should be
explored, prior to any decision to locate them in areas of higher risk.

5.1.2 The Sequential Test refers to the application of the sequential approach by Local Planning
Authorities (LPA). This allows the determination of site allocations based on flood risk and
vulnerability. Development should be directed to Flood Zone 1 wherever possible, and then
sequentially to Flood Zones 2 and 3. In addition, development should be directed to areas of least
flood risk within Flood Zone 2 and then Flood Zone 3, as identified within this SFRA. A flow
diagram, extracted from the Practice Guide to PPS25, illustrating the application of the Sequential
Test is provided in Figure 5-1.

Figure 5-1 Application of the Sequential Test, PPS25 Practice Guide, CLG 2009
Figure 4.1 Application of the Sequential Test at the Local level for LDD
preparation
- START HERE
E;\r,?;:;gf:gg Can development be allocated
for in Zone 17 (Level 1 SFRA)' g tial Test
developrnent | Yes 1Py equ;;sgzd =
:
Where are the available sites
in Zone 27 {Level 2 SFRA)-can
development be allocated Exception Test if
within them? (lowest risk P Yes 1 highly vulnerable
areas first) (Tables D1 and D2)
Where are the lowest risk
available sites in Zone 37 Allocate, subject
- can development be allocated [ Yes [ P»  to Exception Test
within them? (Table D3)
(Tables D1 and D2)
Is development appropriate Allocate, subject
d permissible i ini :
an permlss;re:;; remaining | my ! Yes [l 1o E§%}:|)’[I%%F“
(Tables D1, D2 and D3) Vane
No
Note
1 Other sources of flooding need to be considered in Flood Zone 1
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Table 5-2 PPS25 Table D.2 Flood Risk Vulnerability Classification (CLG 2010)

e Essential transport infrastructure (including mass evacuation routes), which has to cross the area at
risk,

e Essential utility infrastructure which has to be located in a flood risk area for critical operational
reasons, including electricity generating power stations and grid and primary substations; water
treatment plants; and sewage treatment plants if adequate measures to control pollution and
manage sewage during flooding events are in place.

e Wind turbines.

e Police stations, Ambulance stations and Fire stations and Command Centres and
telecommunications installations required to be operational during flooding.

e Emergency dispersal points.

e Basement dwellings.

Highly |« Caravans, mobile homes and park homes intended for permanent residential use.

Vulnerable |« Installations requiring hazardous substances consent.6 (Where there is demonstrable need to locate
such installations for bulk storage of materials with port or other similar facilities, or such installations
with energy infrastructure or carbon capture and storage installations, that require coastal or water
side locations, or need to be located in other high flood risk areas, in these instances the facilities
should be classified as ‘Essential Infrastructure’.

Hospitals.
Residential institutions such as residential care homes, children’s homes, social services homes,
prisons and hostels.

More e Buildings used for: dwelling houses; student halls of residence; drinking establishments; nightclubs;

Vulnerable and hotels.

Non-residential uses for health services, nurseries and educational establishments.
Landfill and sites used for waste management facilities for hazardous waste.

e Sites used for holiday or short-let caravans and camping, subject to a specific warning and
evacuation plan.

e Police, ambulance and fire stations which are not required to be operational during flooding

e 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.

Less e Land and buildings used for agriculture and forestry.

Vulnerable |e Waste treatment (except landfill and hazardous waste facilities).

e Minerals working and processing (except for sand and gravel working).

e Water treatment works which do not need to remain operational during times of flood.

e Sewage treatment works (if adequate measures to control pollution and manage sewage during
flooding events are in place).

¢ Flood control infrastructure.

e Water transmission infrastructure and pumping stations.

e Sewage transmission infrastructure and pumping stations.

e Sand and gravel workings.

e Docks, marinas and wharves.

¢ Navigation facilities.

Water- e MOD defence installations.
Compatible |« Ship building, repairing and dismantling, dockside fish processing and refrigeration and compatible
Development activities requiring a waterside location.

e Water-based recreation (excluding sleeping accommodation).

e Lifeguard and coastguard stations.

Amenity open space, nature conservation and biodiversity, outdoor sports and recreation and
essential facilities such as changing rooms.

e Essential ancillary sleeping or residential accommodation for staff required by uses in this category,
subject to a specific warning and evacuation plan.

® DETR Circular 04/00, paragraph 18: Planning controls for hazardous substances.
See www.communities.gov.uk/index.asp?id=1144377
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PPS25 classifies developments according to their vulnerability and stipulates where the differing
types of vulnerability are considered appropriate based on flood risk. The vulnerability
classifications are shown in Table 5-2 and the compatibility matrix is shown in Table 5-3.

Table 5-3 PPS25 Table D.3 Flood Risk Vulnerability & Flood Zone Compatibility (CLG 2010)

Flood Risk
Vulnerability Essential Water Highly
Classification Infrastructure Compatible Vulnerable

(Table D.2 PPS25)

Less

More Vulnerabl
iz e il Vulnerable

1 v v v v v

2 v v Exceptiqn Test v v
required

Exception Test v X Exception Test v

3A required required

FLooD ZONE

Exception Test v

38 required

X X X

v - Development is appropriate (subject to the Sequential Test) X — Development should not be permitted

The application of the sequential approach aims to manage the risk from flooding by avoidance.
This will help avoid the promotion of sites that are inappropriate on flood risk grounds.

Rochford District Council must demonstrate that it has considered a range of possible sites in
conjunction with the Flood Zone information from the SFRA and applied the Sequential Test, and
where necessary, the Exception Test (see Appendix D of PPS25), in the site allocation process. In
cases where development cannot be fully met through the provision of site allocations, LPAs are
expected to make a realistic allowance for windfall development, based on past trends.

PPS25 acknowledges that some areas will (also) be at risk of flooding from flood sources other
than fluvial or tidal systems. All sources of flooding must be considered when looking to locate new
development. The other sources of flooding requiring consideration when situating new
development allocations include:

e Surface Water;
e Groundwater;
e Sewers; and

e Artificial Sources.

These sources (as sources of flooding) are typically less understood than tidal and fluvial sources.
Data primarily exists as point source data or through interpretation of local conditions. In addition,
there is no guidance on suitable return periods to associate with floods arising from these sources.
For example modern storm water drainage systems are constructed to a 1 in 30 year standard.
Any storm event in excess of the 30 year return period storm would be expected to cause flooding.
If a location is recorded as having experienced repeated flooding from the same source this should
be acknowledged within the Sequential Test.
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5.2

5.2.1

522

5.2.3

Using the SFRA to Apply the Sequential Test

The Sequential Test should be undertaken by Rochford DC and accurately documented to ensure
decision processes are consistent and transparent. The Sequential Test should be carried out on
potential development sites, seeking to balance the flood probability and development vulnerability
of sites throughout the Local Planning Authority area.

The recommended steps required to undertaking the Sequential Test are detailed below. This is
based on the Flood Zone and Flood Risk Vulnerability, and is summarised in Figure 5-1.

Recommended stages for LPA application of the Sequential Test

The information required to address many of these steps is provided in the accompanying GIS
layers and maps included in this SFRA Report.

1.

Assign potential developments with a wvulnerability classification (Table 5-2). Where
development is mixed, the classification should be determined by the element of greatest
vulnerability.

The location and identification of potential development should be recorded.

The Flood Zone classification of potential development sites should be determined based on
a review of the Environment Agency Flood Zone maps for fluvial and tidal sources and upon
the Flood Zones presented in this SFRA. Where these span more than one Flood Zone, all
zones should be noted.

The design life of the development should be considered with respect to climate change:
e 75 years — up to 2085 for commercial / industrial developments; and
e 100 years — up to 2110 for residential developments

Identify existing flood defences serving the potential development sites. However, it should
be noted that for the purposes of the Sequential Test, flood zones ignoring defences should
be used.

Highly vulnerable developments to be accommodated within the LPA area should be located
in those sites identified as being within Flood Zone 1. If these cannot be located in Flood
Zone 1, because the identified sites are unsuitable or there are insufficient sites in Flood
Zone 1, sites in Flood Zone 2 can then be considered. If sites in Flood Zone 2 are
inadequate then the LPA may have to identify additional sites in Flood Zones 1 or 2 to
accommodate development or seek opportunities to locate the development outside their
administrative area. Highly vulnerable development within Flood Zone 2 must pass the
Exception Test. Highly vulnerable development is not appropriate within Flood Zones 3a and
3b.

Once all highly vulnerable developments have been allocated to a development site, the LPA
can consider those development types defined as more vulnerable. In the first instance more
vulnerable development should be located in any unallocated sites in Flood Zone 1. Where
these sites are unsuitable or there are insufficient sites remaining, sites in Flood Zone 2 can
be considered. |If there are insufficient sites in Flood Zone 1 or 2 to accommodate more
vulnerable development, sites in Flood Zone 3a can be considered. More vulnerable
developments in Flood Zone 3a will require the application of the Exception Test. More
vulnerable developments are not appropriate within Flood Zone 3b.

Once all more vulnerable developments have been allocated to a development site, the LPA
can consider those development types defined as less vulnerable. In the first instance less
vulnerable development should be located in any remaining unallocated sites in Flood Zone
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52.4

5.2.5

5.2.6

5.2.7

1, continuing sequentially with Flood Zone 2, then 3a. Less vulnerable development types are
not appropriate in Flood Zone 3b — Functional Floodplain.

9. Essential infrastructure should be preferentially located in the lowest flood risk zones,
however this type of development may be located in Flood Zones 3a and 3b, provided the
Exception Test is fulfilled.

10. Water compatible development has the least constraints with respect to flood risk and it is
considered appropriate to allocate these sites last.

11. On completion of the Sequential Test, the LPA may have to consider the risks posed to a site
within a flood zone in more detail in a Level 2 SFRA. By undertaking the Exception Test, this
more detailed study should consider the detailed nature of flood hazard to allow a sequential
approach to site allocation within a flood zone with the most vulnerable land uses being sited
in the areas of least flood risk. Consideration of flood hazard within a flood zone would
include:

e flood risk management measures,
e the rate of flooding,
e flood water depth and or,

e flood water velocity.

Where the development type is Highly Vulnerable, More Vulnerable, Less Vulnerable or Essential
Infrastructure and a site is found to be impacted by a recurrent flood source (other than tidal or
fluvial), the site and flood sources should be investigated further and the sequential test applied in
line with paragraphs 4.8 to 4.12 of the PPS25 Practice Guide.

Windfall Sites

Windfall Sites are sites which become available for development unexpectedly and are therefore
not included as allocated land in a planning authority’s development plan.

Should a site become available that has not been allocated as part of the LDF process, the
Sequential Test should be applied on an individual site basis and the developer will need to provide
evidence to the LPA that they have adequately considered other reasonably available sites across
the district. This will involve considering windfall sites against other sites allocated as suitable for
housing plans.

The following steps should be followed for windfall sites:

1. Identify if the Sequential Test is required; Paragraph D.15 of PPS25 states that if the
application is minor development or for a change of use, the Sequential and Exception Tests
are not required. However, the application will still need to meet the requirements for FRAs and
flood risk reduction as set out in Table D.1 of PPS25.

2. If the Sequential Test is required, identify which Flood Zone the site is located within using the
Environment Agency flood maps and the Flood Zones presented within this SFRA. If
comparing sites within the same Flood Zone the SFRA should be used to compare the
variation in risk throughout the Flood Zone or site specific Flood Risk Assessments where
available.

3. Agree scope and considerations for the site-specific Sequential Test and, where necessary,
Exception Test with the LPA.
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6 Level 2 Assessment of Tidal Flood Risk

6.1 Overview

6.1.1 It has been established that a large proportion of the study area is at residual risk of tidal flooding in
the event that the existing defences are overtopped or fail.

6.1.2 In accordance with PPS25 and the Practice Guide, part of the requirement of the Level 2 SFRA is
to provide an assessment of the residual risk, i.e. the risk remaining after flood risk management
measures have been taken into account. As a result, hydrodynamic modelling has been
undertaken at seven locations around the tidal frontage of Rochford to model the impact of a
breach or overtopping of these defences.

6.2 Potential Flooding Mechanisms

6.2.1 Flood defences are designed and constructed to rigorous structural and geotechnical codes to a
specific standard of protection or return period. If defences are subjected to a loading greater than
the standard of protection, there is a significant likelihood that they will fail.

6.2.2 A breach in flood defences is defined as:

‘The failure of a flood defence mechanism by which the structural integrity of the flood
defence is compromised and part or all of the defence collapses allowing water to flow
through'’.

6.2.3 Overtopping of defences can be caused when:

‘Flood waters exceed the lowest crest height of the flood defences or if high winds begin to
generate significant swells in the ocean that bring waves crashing over the top of defences’

6.2.4 There are a number of potential circumstances and mechanisms which may lead to failure of flood
defences, such as:

e Collision of shipping traffic with tidal wall;

e Hydrostatic water pressure during high tides;

¢ Vehicle collision;

e Floating object such as a partly submerged container;

 Damage to a pipeline running through a tidal wall;

o Damage or explosion of an installation on the landward side of the tidal wall;

e Floodgate being left open;

e Scouring and erosion of the landward side of the defence in the event of overtopping;

e Fissuring and desiccation of clay fill.

6.2.5 Breaches are more likely to occur during high water level events including extreme tides when
loads on the defence will be greater.
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6.2.6 The time taken for a breach to be blocked can have a major impact on the extent and depth of
flood experienced. The highest flood hazard typically exists in the period immediately following a
breach and usually but not necessarily in the areas closest to a breach.

6.2.7 Floodwater flowing through a breach in the defences will generally be of high velocity and volume,
dissipating rapidly across large low lying areas. Flooding as a result of a breach in defences from
tidal sources such as this can be life threatening with far reaching consequences. Breaching of the
flood defences has the potential to generate considerable flood hazard and damage to homes and
infrastructure.

6.2.8 As part of this SFRA, 2D modelling has been carried out to assess the impact of residual risks
following a breach or overtopping scenario. A brief overview of the methodology is provided below
and a full modelling methodology is provided in Appendix E.
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Figure 6-1 Flood Defences & Modelled Flood Cells in Rochford District
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6.3  Modelling Methodology
Breach Assessment
6.3.1 Details of the seven breach locations are included in Table 4-1 and their location is shown on
Figure A-1 in Appendix A and Figure 6-1.
Table 6-1 Breach Names and Characteristics
Code Flood Cell Breach Name Easting Northing Breach
Width [m]
ROCO1 Shoeburyness Morrin’s Point 596298 186654 200
ROC02 Shoeburyness Wakering Stairs 596900 187100 50
ROCO03 Shoeburyness Oxenham Farm 595745 188694 50
ROCO04 Paglesham Paglesham Eastend 594816 192185 50
ROCO05 Wallasea Grapnells, Wallasea Island 594700 195000 50
ROCO06 Paglesham Loftmans Farm, Paglesham Creek 592310 193790 50
ROCO07 South Fambridge | South Fambridge 585500 196200 50
6.3.2 The following flood events were simulated for each of the breach locations:
e 1in 200 year event (0.5% AEP) present day, 2010
e 11in 200 year event (0.5% AEP) with climate change, 2110
e 1in 1000 year event (0.1% AEP) present day, 2010
e 1in 1000 year event (0.1% AEP) with climate change, 2110
Overtopping
6.3.3 Modelling has also been undertaken in order to assess the impact of overtopping of the existing
defences, without consideration of a breach in the flood defences. The following flood events were
simulated for each of the four flood cells (Shoeburyness, Paglesham, Wallasea & South
Fambridge):
e 11in 200 year event (0.1% AEP) with climate change, 2110
¢ 1in 1000 year event (0.1% AEP) with climate change, 2110
6.3.4 A detailed description of the modelling methodology is included in Appendix E. The following
section describes the generation and mapping of the outputs from the hydrodynamic modelling.
6.4  Modelling Outputs
Maximum Flood Depth
6.4.1 The flood depth maps included in Appendix B show the maximum depth of flooding which is
experienced at each individual element in the model throughout the entire simulation. The
maximum flood depth is obtained from the water level achieved at each point in the model, minus
the LIDAR topographic level at that point.
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6.4.2 The peak depth will occur at different times depending upon the location of the model under
consideration. For example, immediately adjacent to the breach location or defences that
experience overtopping, the peak depth will be experienced around the same time as when the
tidal water level boundary peaks. However peak depths inland, some distance away from the
defences will be experienced at a later time when water has spread further throughout the model.
The flood depth map therefore presents a worst case and conservative scenario.

6.4.3 Figures B-1 to B-4 in Appendix B show the maximum flood depth for all of the modelled breach
scenarios. These are ‘composite’ maps and therefore illustrate the maximum depth experienced
from all seven breach locations.

6.4.4 Figures B-5 and B-6 show the maximum flood depths as a result of overtopping of the defences.
Hazard Rating

6.4.5 Flood hazard is a function of the flood depth and flow velocity at a particular point in the floodplain.
Each element within the model is assigned one of four hazard categories ‘Extreme Hazard’,
‘Significant Hazard’, ‘Moderate Hazard’, and ‘Low Hazard'.

6.4.6 The derivation of these categories is based on the methodology in Flood Risks to People FD2320’

using the following equation:

Flood Hazard Rating = ((v+0.5)*D) + DF Where v = velocity (m/s)
D = depth (m)
DF = debris factor
6.4.7 The depth and velocity outputs from the 2D hydrodynamic modelling are used in this equation,
along with a suitable debris factor. For this SFRA, a precautionary approach has been adopted

inline with FD2320; a debris factor of 0.5 has been used for depths less than and equal to 0.25m,
and a debris factor of 1.0 has been used for depths greater than 0.25m.

Table 6-2 Hazard categories based on FD2320, Defra & Environment Agency 2005

Flood Hazard Description
Low HR < 0.75 Caution — Flood zone with shallow flowing water or deep standing
water
Moderate 0.752HR =< 1.25 |Dangerous for some (i.e. children) — Danger: flood zone with deep or
fast flowing water

1.25>HR<2.0 |Dangerous for most people — Danger: flood zone with deep fast
flowing water

HR > 2.0 Dangerous for all — Extreme danger: flood zone with deep fast
flowing water

6.4.8 Figures C-1 to C-4 in Appendix C are composite maps showing the maximum flood hazard rating
for all of the modelled breach scenarios. These are ‘composite’ maps and therefore illustrate the
maximum depth experienced from all seven breach locations.

6.4.9 Figures C-5 and C-6 show the flood hazard as a result of overtopping of the defences.

7 Defra and Environment Agency (2005) FD2320 Flood Risks to People
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6.4.10

6.4.11

6.4.12

6.5

6.5.1

6.5.2

6.5.3

Time to Inundation

The time taken for floodwaters to propagate from the breach location has also been mapped using
the following methodology. This information is useful for assessing the length of time before
floodwaters reach a particular site and therefore the time available for evacuation to a place of
safety.

Time zero is set to the time when tidal water enters the breach. This means that the <1 hour band
encompasses all areas that are inundated (wet) within the first hour of water travelling through the
breach and into the flood cell. Further bands have been produced to show wet cells at: 1-4 hours,
4-8 hours, 8-12 hours, 12-16 hours and 16-20 hours.

Time to inundation is specific to each breach location; therefore mapping of each of the 7 breach
locations is provided in Appendix D. Mapping has been provided for the 1 in 1000 year plus
climate change to 2110 event and the 1 in 200 year plus climate change to 2110 event. The 1 in
1000 year plus climate change to 2110 event represents the most conservative scenario and
should be used for emergency planning purposes. Lower return period events including scenarios
for present day scenarios are likely to lead to a lower time to inundation across the flood cells.

Limitations
Flood Depth and Hazard Rating

It should be noted when using flood hazard zone maps that they represent the hazard arising
from one or more specific breach locations, and that the hazard will almost certainly vary
spatially if the breach locations are moved. This is also the case for the flood depth maps and
time to inundation maps.

Other limitations that should be noted include:

e Not all possible breach locations have been considered. The modelling study had to be limited
to those locations thought most likely to lead to flood risk for specific development areas.

e Breach width and depth, though based on Environment Agency guidance, are arbitrary and do
not necessarily represent the actual dimensions of a possible breach in a given location.

e Changes in inundation extent or hazard zone are non-linear to changes in breach location.

e Hazard mapping is developed as a product of the depth, velocity and a debris factor from a
particular breach event or combined breach event within a given flood cell. These hazard
classifications do not indicate a change in the flood probability.

Time to Inundation

The values presented for time to inundation are indicative only. The modelling methodology used
for this study produces results from a breach occurring prior to the second and largest tidal cycle.
This allows water to overtop where defences are below the water level during the first tidal cycle.
The modelling method also allows the rapid inundation of land immediately behind the breach
where water has accumulated on the seaward side of the breach.
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6.6
6.6.1

6.6.2

6.6.3

6.6.4

6.6.5

Modelling Results

The remainder of this Chapter comprises a review of the residual tidal flood risk within each of the
flood cells. All mapping is provided in full in Appendices B, C and D.

Shoeburyness Flood Cell: Review of Residual Flood Risk

Breaches (ROC01, ROC02, ROCO03)

Three breach locations have been modelled within this flood cell. Figure 6-2 shows the composite
flood depth map for these three breach events for the 1 in 200 year flood event, including
allowances for climate change to 2110. Flood depths are shown to reach greater than 3m across
the eastern part of the flood cell. Existing development at Oxenham, Cupid’s Corner, Halfway
House Farm, Landwick Cottages and Samuel’'s Corner, the Sewage Works adjacent to Havengore
Creek and the northern part of Great Wakering experiences significant flood depths.

Flgure 6-2 MaX|mum FIood Depth 200yr 2110 for Breach in FIood Defences (Fig B3 (View 1))
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Figure 6-3 overleaf demonstrates that during the 1in 200 year flood event, including allowance for
climate change to 2110, flood waters inundate the flood cell rapidly. Floodwaters inundate the
Shoeburyness New Ranges and reach Landwick Cottages within 1 hour, and the whole flood cell is
inundated within 2 hours of the breach event, providing limited time for evacuation of residents.

The B1017 forms the primary evacuation route from Great Wakering. Access and egress from the
smaller villages is not possible during these flood events.

There are no new developments planned within this area as part of the Rochford Core Strategy.
However ad hoc planning applications may be submitted for the redevelopment of individual
properties. Where this is the case, proposals should meet the requirements of PPS25 and those
outlined in Chapter 9 of this report.
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6.6.6

6.6.7

6.6.8

6.6.9

Figure 6-3 Time to Inundation from ROCO01, 1000yr plus Climate Change (Fig D1)
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Overtopping

Modelling shows that the flood defences along the Shoeburyness frontage are overtopped during
the 1 in 200 year event including an allowance for climate change. Figures B5 and B6 demonstrate
that this overtopping leads to similar flood depths and extents to those experienced during a breach
event.

Paglesham Flood Cell: Review of Residual Flood Risk

Breaches (ROC04, ROCO06)

Two breach locations have been modelled in the Paglesham flood cell. Figure 6-4 shows the
composite flood depth map for these breach events for the 1 in 200 year flood event, including
allowances for climate change to 2110.

Floodwaters initially spread around the eastern edge of Paglesham where the topography is low
lying. Maximum flood depths are experienced in Clements Marsh and in the south of the flood cell.
Floodwaters spread inland and inundate Paglesham Churchend and Pagelsham Eastend to depths
of between 1-83m. The access routes to these settlements are also inundated to depths of 3m
causing significant problems for access and egress for occupants.

Current development comprises small villages and isolated buildings and connecting minor roads.
Although there is no development proposed for this part of the district, ad hoc planning applications
may be submitted for redevelopment of individual properties. Where this is the case, proposals
should meet the requirements of PPS25 and those outlined in Chapter 9 of this report.

D130256

31 February 2011



Rochford District Council %
Level 1 & 2 Strategic Flood Risk Assessment

6.6.10

6.6.11

6.6.12

6.6.13

Figure 6-4 Maximum Flood Depth 200yr 2110 for Breach in Flood Defences (Fig B3 (View 2))
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Overtopping

Modelling shows that the flood defences along the Paglesham frontage are overtopped during the
1 in 200 year event including an allowance for climate change. Figures B5 and B6 demonstrate
that this overtopping leads to flood depths and extents very similar to those experienced during a
breach event.

Wallasea Island Flood Cell: Review of Residual Flood Risk
Breach (ROCO05)

One breach location, ROCO05, has been modelled within the Wallasea Island flood cell. Figure 6-4
shows the composite flood depth map for the 1 in 200 year flood event, including allowances for
climate change to 2110. This figure shows that Wallasea Island experiences significant flooding
and floodwaters cover the whole of the island to depths of greater than 3m. Such depths of
flooding correspond to an ‘extreme’ hazard rating, which signifies ‘danger to all people’, as shown
in Figure 6-5.

Access to existing development is severely restricted during a breach which has implications for
emergency services and the safe evacuation of occupants of the island.

Apart from the marina, there is limited development on Wallasea Island; two small villages and a
caravan and camping park. In light of the extreme hazard, no development is planned in this area.
However ad hoc planning applications may be submitted for the redevelopment of individual
properties. Where this is the case, proposals should meet the requirements of PPS25 and those
outlined in Chapter 9 of this report.
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6.6.14

6.6.15

6.6.16

6.6.17

Figure 6-5 Flood Hazard 200yr 2110 for Breach in Flood Defences (Fig C3 (View2))
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Overtopping

Modelling shows that the flood defences around Wallasea Island are overtopped during the 1 in
200 year event including an allowance for climate change. Figures B5 and B6 demonstrate that
this overtopping leads to similar flood depths and extents to those experienced during a breach
event.

South Fambridge Flood Cell: Review of Residual Flood Risk
Breach (ROC07)

One breach location, ROCO07, has been modelled in the South Fambridge flood cell. Figure 6-6
shows the composite flood depth map for the 1 in 200 year flood event, including allowances for
climate change to 2110. This figure shows that floodwaters propagate along the riverfront to the
east of the breach with depths of 3m and greater. A number of isolated farms such as Raypitts
Farm, Brenham Farm and Scaldhurst Farm are shown to be at risk of flooding, as well as the
northern part of South Fambridge.

The majority of the remaining area of inundation is allocated Landscape Improvement Area,
Coastal Protection Belt and Special Landscape Area. No development is planned for this area,
however ad hoc planning applications may be submitted for the redevelopment of individual
properties. Where this is the case, proposals should meet the requirements of PPS25 and those
outlined in Chapter 9 of this report.

It should also be noted that under the policy for this area as part of the Catchment Flood
Management Plan is to reduce existing flood risk management actions in this area, accepting that
flood risk will increase with time. Therefore future development in this area should be restricted
where possible to ensure that the risks are not increased.
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Figure 6-6 Maximum Flood Depth 200yr 2110 for Breach in Flood Defences (Fig B3 (View 3))
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6.6.18  These flood risk maps should be used to inform emergency planning in the area, in order to help to
reduce the risks associated with flooding in this part of the district.

Overtopping

6.6.19  Modelling shows that the flood defences along this part of the tidal frontage are overtopped during
the 1 in 200 year event including an allowance for climate change. Figures B5 and B6 demonstrate

that this overtopping leads to similar flood depths and extents to those experienced during a breach
event.
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7 Guidance on the Application of the Exception Test

7.1 Overview

711 The aim of the Sequential Test is to steer all development towards areas of lowest risk. However,
PPS25 recognises that in some exceptional circumstances, it may not be possible to locate
development within areas of low flood risk. Where the Sequential Test has been carried out and it
is shown that there are no reasonably available sites in lower flood risk areas, the Exception Test
will then be required in some circumstances.

71.2 Through the application of the Exception Test any additional wider sustainability benefits resulting
from development can be taken into account in order to demonstrate that the benefits for
development of a site outweigh the flood risks to the development and its occupants.

7.2  What is the Exception Test?

7.2.1 The Exception Test comprises three criteria, described below, all of which must be satisfied for
development in a flood risk area to be considered acceptable.

Part A — Wider Sustainability to the Community

7.2.2 It must be demonstrated that the development provides wider sustainability benefits to the
community that outweigh flood risk, informed by this SFRA.

7.2.3 For this element to be passed, the site must be shown to positively contribute to the aims and
objectives of the Council’s Sustainability Appraisal. Where this is not the case, it must be
considered whether the use of planning conditions or S106 agreements could make it do so. If
neither of these are possible, the site is not deemed to pass part ‘a’ and the allocation should be
refused.

Part B — Redevelopment of Previously Developed Land

7.24 The development should be on developable previously developed land or, if not, it must be
demonstrated there is no such alternative land available.
7.25 Planning Policy Statement 3: Housing defines previously developed land as:

‘Previously-developed land is that which is or was occupied by a permanent structure, including the
curtilage of the developed land and any associated fixed surface infrastructure.’

7.2.6 The definition includes defence buildings, but excludes:
e Land thatis or has been occupied by agricultural or forestry buildings.

e Land that has been developed for minerals extraction or waste disposal by landfill purposes
where provision for restoration has been made through development control procedures.

e Land in built-up areas such as parks, recreation grounds and allotments, which, although it
may feature paths, pavilions and other buildings, has not been previously developed.

e lLand that was previously-developed but where the remains of the permanent structure or
fixed surface structure have blended into the landscape in the process of time (to the extent
that it can reasonably be considered as part of the natural surroundings).
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7.2.7 There is no presumption that land that is previously-developed is necessarily suitable for housing
development nor that the whole of the curtilage should be developed.

Part C — Safe from Flood Risk

7.2.8 A Flood Risk Assessment (FRA) must demonstrate that the development will be safe, without
increasing flood risk elsewhere, and, where possible, reducing flood risk overall. At the level of
strategic planning the SFRA must be used in order to assess the potential feasibility of providing
flood risk management measures for site allocations/broad development locations.

7.2.9 Further detail regarding the definition of ‘safe’ development is included in Chapter 9 ‘Site Specific
Flood Risk Assessments’.
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8.1

8.1.1

8.1.2

8.2

8.2.1

8.2.2

8.3

8.3.1

8.3.2

Site Specific FRA Guidance

Overview

This Level 1 and Level 2 SFRA provide a comprehensive collation of existing flood risk information
in the area. The hydrodynamic breach modelling undertaken as part of the Level 2 assessment
provides new information on the potential risks and hazards from tidal sources. However the scope
of this document is strategic and therefore it is vital that site specific Flood Risk Assessments are
produced by those proposing development in flood risk areas.

It is probable that flood risk exists within an area that has not been highlighted in the SFRAs either
because the information has not existed or due to other factors, for example the location of breach
assessments relative to development areas. Therefore, site specific FRAs are required to assess
the flood risk posed to proposed developments and to ensure that where necessary and
appropriate, suitable mitigation measures are included in the development. They should use
information from the SFRA, where this is helpful or strengthens the assessment.

This section presents recommendations and guidance for site-specific FRAs prepared for
submission with planning applications within the Rochford district.

When is a Flood Risk Assessment required?

PPS25 states that in the following situations a Flood Risk Assessment should always be provided
with a planning application:

1. The development site is located in Flood Zones 2 or 3;

2. The area of the proposed development site area is 1 hectare or greater in Flood Zone 1.
This is to ensure surface water generated by the site is managed in a sustainable manner
and does not increase the burden on existing infrastructure and/or flood risk to neighbouring
property. Surface water management will also need to be considered as part of the Flood
Risk Assessment for sites of 1 hectare or greater in Flood Zone 2 and 3; and

3. The development site is located in an area known to have experienced flooding problems
from any flood source.

The Environment Agency provides flood risk standing advice for applicants and agents on their
website http:/www.environment-agency.gov.uk/research/planning/82587.aspx. This includes
information on when a Flood Risk Assessment is required and advice on the contents of FRAs for
various development types in Flood Zones 1, 2 and 3.

What does a Flood Risk Assessment include?

The PPS25 Practice Guide (CLG 2010) sets out a staged approach to site specific Flood Risk
Assessments, with the findings from each stage informing both the next level and the site
Masterplan throughout the development process. Table 8-1 provides a summary of these levels.

FRAs should always be proportionate to the degree of flood risk in each case and appropriate to
the scale, nature and location of the proposed development as well as its vulnerability.
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8.3.3

Table 8-1 Levels of Site Specific FRA, PPS25 Practice Guide (CLG 2009)

FRA Level| Description of Report Content
- The Level 1 Flood Risk Assessment is intended to identify any flooding or surface water
S management issues related to the development site that may require further investigation. The
- o study should be based on readily available existing information, including:
T2 . SFRA,
> =
35S . Environment Agency Flood Maps,
(]
g . Standing Advice
The Level 1 Flood Risk Assessment will determine the need for a Level 2 or 3 FRA.
Where the Level 1 Flood Risk Assessment indicates that the site may lie in an area at risk of
flooding, or may increase flood risk elsewhere due to runoff, a Level 2 Flood Risk Assessment
should be carried out. This report will confirm sources of flooding which may affect the site
Z | andshould include the following;
~ % . Appraisal of available and adequacy of existing information;
0 > . Qualitative appraisal of the flood risk posed to the site, the potential impact of the
it 'g_ development on flood risk on and off the site;
é o An appraisal of the scope of possible measures to reduce the flood risk to
acceptable levels.
This Level may identify that sufficient quantitative information is already available to complete
a Flood Risk Assessment appropriate to the scale and nature of the development.
Undertaken if the Level 2 Flood Risk Assessment concludes that further quantitative analysis
5. |isrequired in order to assess flood risk issues related to the development site.
8 | This Level should include:
% 2 . Quantitative appraisal of the potential flood risk to the development;
§ 2 . Quantitative appraisal of the potential impact of development on the site under
% investigation on flood risk on and off the site;
a . Quantitative demonstration of the effectiveness of any proposed mitigation
measures.

Annex E of PPS25 presents the minimum requirements for a Flood Risk Assessment as follows:

Consider the risk of flooding off-site arising from the development in addition to the risk of
flooding on-site to the development;

Identify and quantify the vulnerability of the development to flooding from different sources
and identify potential flood risk reduction measures;

Assess the remaining ‘residual’ risk after risk reduction measures have been taken into
account and demonstrate that this is acceptable for the particular development;

Consider the vulnerability of those that could occupy and use the development, taking
account of the Sequential and Exception Tests and the vulnerability classification,
including arrangements for safe access as prescribed by Planning Policy Statement 25
(PPS25) and associated guidance;

Consider the ability of the soil to receive surface water runoff generated on site, and how
it would be stored and managed, along with how the proposed layout of development may
affect drainage systems; and

All calculations must fully account for current climate change scenarios and their effect on
flood zoning and risk.
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8.3.4 At all stages, Rochford DC and where necessary the Environment Agency and Anglian Water
should be consulted to ensure the Flood Risk Assessment provides the necessary information to
fulfil the requirements for Planning Applications.

8.3.5 The following Chapter provides more detailed guidance and best practice on specific requirements
that should be addressed as part of a site specific FRA for developments in Rochford, in order to
demonstrate that the proposed development is ‘safe’ in accordance with PPS25.
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9  Guidance for Developers & Emergency Planning

9.1 Overview

9.1.1 The following sections provide guidance and best practice on what should be addressed within a
site specific FRA for developments in Rochford in order to demonstrate that the proposed
development is ‘safe’ in line with PPS25. The FRA Checklist in Appendix B of the PPS25 Practice
Guide is also a useful tool for developers or others involved in the preparation of a planning
application for which an FRA is required.

9.1.2 It should be noted that the specific definition of ‘safe’ development will vary for each individual site
based on location and development vulnerability. It is therefore recommended that developers
liaise with Rochford Emergency Planners on a site by site basis to establish whether the
consideration of evacuation potential, inundation onset times, rates of rise, flood hazard and depth,
floor levels, refuge potential and the key points for working up a site level Response Plan are likely
to help in delivering a safe development.

9.2 Risks of Developing in Flood Risk Areas

9.2.1 Developing in flood risk areas can result in significant risk to a development and site users. It is
possible to reduce the risk through the incorporation of mitigation measures; however, these do not
remove the flood risk altogether and developments situated in the floodplain will always be at risk
from flooding. This creates Health and Safety considerations, possible additional costs and
potential displacement of future residents during flood events, which could result in homes and
businesses being uninhabitable for substantial periods of time.

9.2.2 The guidance in this chapter should identify the requirements of a FRA and the main flood risks
posed to the site; additional issues to consider include the following:

e Failure to consider wider plans prepared by the Environment Agency or other operating
authorities may result in a proposed scheme being objected to;

e Failure to identify flood risk issues early in a development project could necessitate
redesign of the site to mitigate flood risk;

e Failure to adequately assess all flood risk sources and construct a development that is
safe over its lifetime could increase the number of people at risk from flooding and/or
increase the risk to existing populations;

e Failure to mitigate the risk arising from development may lead to claims against the
developer if an adverse effect can be demonstrated (i.e. flooding didn’t occur prior to
development) by neighbouring properties/residents;

e Properties may be un-insurable and therefore un-mortgageable if flood risk management
is not adequately provided for the lifetime of the development;

¢ By installing SuDS without arranging for their adoption or maintenance, there is a risk that
they will eventually cease to operate as designed and could therefore present a flood risk
to the development and/or neighbouring property;

e The restoration of river corridors and natural floodplains can significantly enhance the
quality of the built environment whilst reducing flood risk. Such an approach can
significantly reduce the developable area of sites or lead to fragmented developments,
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9.3

9.3.1

9.3.2

9.3.3

9.3.4

9.3.5

9.3.6

9.3.7

9.3.8

9.3.9

however positive planning and integration throughout the master planning process should
resolve these potential issues.

Planning Requirements
PPS25 Sequential & Exception Tests

A site specific FRA for a proposed development should demonstrate that the development is in
accord with the LPA’s site allocations. Where the site has not been sequentially tested, the FRA
should provide the necessary information to enable the LPA to do so. If the Exception Test is
required, the FRA should provide the necessary evidence to support part c¢) of the test.

Development behind existing flood defences

‘Development should not normally be permitted where flood defences, properly maintained and in
combination with agreed warning and evacuation arrangements, would not provide an acceptable
standard of safety taking into account climate change 3

Rochford DC as the planning authority must take the flood hazard fully into account when drafting
Local Development Documents and considering planning applications.

Risks will be greatest close to flood defences and as such where possible Rochford DC should
seek opportunities to set back developments from defences. This will also facilitate the need for
the Environment Agency to gain access to defences for maintenance and upgrades.

Other raised infrastructure such as roads or rail embankments should be considered in terms of
their potential to provide secondary defences.

Flood Zone 3b Functional Floodplain

PPS25 defines Flood Zone 3b Functional Floodplain as ‘land where water has to flow or be stored
in times of flood. The definition remains open to interpretation and agreement between the
Environment Agency and the Local Planning Authority, however, areas which would naturally flood
with an annual exceedance probability of 1 in 20 (5%) or greater are often used as a starting point
for delineation of Functional Floodplain and have been used to map Flood Zone 3b in this SFRA.

Paragraph 4.91 of the PPS25 Practice Guide states that existing developed areas are not generally
defined as part of the Functional Floodplain. In these cases, PPS25 advocates an approach
whereby the high level of flood risk is acknowledged and recognised without applying the strict
policy restrictions associated with Functional Floodplain.

Existing developed areas lying within Flood Zone 3b are present within the district, for example in
the southern parts of Rochford town. The classification of whether or not a site within these areas
lies within the Functional Floodplain should be identified on a site by site basis as part of a site
specific Flood Risk Assessment.

Where it can be demonstrated that the existing buildings exclude floodwater, these buildings are
not considered to be part of the Functional Floodplain. Where the existing buildings do not exclude
floodwaters, the site is Functional Floodplain and further redevelopment of the site is only permitted
for Water Compatible land uses or Essential Infrastructure subject to the satisfaction of the
Sequential Test and Exception Test, in accordance with PPS25.

8 PPS25 Development and Flood Risk CLG 2010
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9.3.10  Where a site is not considered to be located within Functional Floodplain, any future redevelopment
should be restricted to less vulnerable land uses. More vulnerable land uses should be actively
discouraged and should only be considered within sites of an equivalent existing land use.

9.3.11 Any future redevelopment within this area must result in a reduction in the flood risk to and from the
proposed development, and opportunities should be sought to create areas for the storage and
conveyance of floodwaters. Further information and guidance for potential developers is included
in Section 9.5.

9.4 Emergency Planning Considerations

9.4.1 Details regarding Flood Warning Systems and provision for Emergency Planning have been
discussed in Chapter 4.

9.4.2 It is recommended that the results from the hydrodynamic modelling with respect to anticipated
flood depths and time to inundation is used by the Essex Resilience Forum to inform emergency
planning procedures and update the MAFP where necessary.

9.4.3 The figures included in Appendix D demonstrate that the time available for the safe evacuation of
occupants located in the floodplain is extremely limited. In most of the modelled scenarios,
floodwater inundates the majority of the flood cell within 1 hour. As a result, it is vital that flood
warnings are adhered to and acted upon during periods when the risk of high tides and overtopping
is increased.

9.4.4 Evacuation Plans for individual developments located within areas at risk of flooding should be
prepared by developers in conjunction with the borough-wide Emergency Plan to direct people to
safety during times of flood. This may include details of flood warning mechanisms and an
evacuation route away from the site to an area outside the floodplain, or to a place of safe refuge
within the development itself.

9.45 When submitting FRAs for developments within flood risk areas, developers should make reference
to this strategic Emergency Plan and Environment Agency flood warning systems to demonstrate
that their development will not impact on the ability of Rochford DC and the emergency services to
safeguard the current population. The flood hazard in a particular area must be viewed in the
context of the potential evacuation and rescue routes to and from that area and discussed as part
of a site specific FRA.

9.5 Development Control Recommendations

Sequential Approach

9.5.1 Where the development includes development types of varying vulnerability in accordance with the
definitions in PPS25, Paragraph D8 of PPS25 states that developers should apply the sequential
approach to the allocation of land uses within the development site. This process should ensure
that elements of the redevelopment that are of greater vulnerability are located in parts of the site at
lowest risk.
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9.5.2

9.56.3

9.54

9.5.5

9.5.6

Access and Egress

Paragraph 8 of PPS25 requires that the LPA, in determining planning applications should “ensure
that all new development in flood risk areas is appropriately flood resilient and resistant, including
safe access and escape routes where required, and that any residual risk can be safely managed”.

Wherever possible, access routes should be provided above the design flood level for the 1 in 200
year + CC level. Where this is not possible limited depths of flooding may be appropriate, provided
that the proposed access is designed with appropriate signage and other measures to make it safe.
The acceptability of the proposed access should be assessed using Table 13.1 of Defra Research
document FD2320/TR2: FRA Guidance for New Developments which takes into account the flood
depth, velocities and risk of debris within the water. The access/egress route should fall within the
“white cells” of this document.

When assessing access and egress, the following should also be considered:

e The vulnerability and mobility of those in danger of flooding; development for highly
vulnerable users e.g. disabled or the elderly, should be located away from high-risk areas.
Whilst the Sequential Test accounts for the vulnerability of the intended use of the
development, no specific consideration is made for the vulnerability of the end users of
the site. A proposed residential development for highly vulnerable end users (elderly,
physically impaired etc) will still fall under the ‘More Vulnerable’ classification in Table D.2
of PPS25 and the Sequential and Exception Tests will apply accordingly. Where
development for highly vulnerable end users cannot be avoided, safe and easy
evacuation routes are essential.

e The time to inundation mapping relates to the amount of time it takes for a flood event to
reach a specific point. Flood events with a very short time to peak provide very little time
and opportunity for evacuation. This is typically the case if a defence structure is
breached or fails because the inundation will be rapid, resulting in a short time to peak for
the areas local to the breach. On the other hand, during tidal events, should a breach
occur early in the tidal cycle, the time to peak could be a lot slower which would allow
evacuation procedures to be undertaken. Typically, areas immediately adjacent to a
breach location will have a shorter time to peak than areas set back from the flood
defence.

It may not be possible for all developments to be proposed in areas where both safe access and
egress can be guaranteed during a flood. In this situation, the potential implications for
development should be considered by assessing the following:

e Probability of flooding;

e Expected flood hazard;

e Likelihood of occupancy during flooding, based on the proposed use;

e Acceptability of disruption based on the proposed use;

e Availability of safe refuge;

e Potential for the provision of key services (e.g. water, electricity, telecommunications)

e Expected rate and rise of inundation by floodwaters.

The following aspects are considerations for development with respect to inundation times from a
residual risk event. Actual flood risk may be require stricter considerations and should be agreed
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early in the planning process with the LPA (in consultation with emergency planners and the
Environment Agency).

9.5.7 1-4 Hours — For any residential development located within areas defined by a time to inundation of
less than 4 hours, finished floor levels for sleeping accommodation should be set above the flood
level. Refuge should be provided for all developments in this area above the flood level. It is noted
that although provision of a place of dry refuge plays an important role in reducing the overall level
of flood risk, it does not by itself make a development ‘safe’. Further consultation should be sought
from Rochford District Emergency Planners regarding this issue.

9.5.8 4-8 Hours — For residential development classified within the 4-8 hour time to inundation, where
possible finished floor levels should be located 300mm above the 1 in 200 year flood level including
allowances for climate change. Safe refuge should also be provided above the flood level and
egress and access routes determined to Flood Zone 1. For redevelopment of existing residential
units that are ground floor level, finished floor levels should be raised as high as practically
possible, with resilience measures used up to the 1 in 200 year floor level where necessary.

9.5.9 8-12 Hours — For development located within the 8-12 hour extent and greater, there is a greater
period of time before inundation by floodwaters and therefore potential for occupants to evacuate
developments and move to the Flood Zone 1 on the mainland. For redevelopment of existing
residential units that are ground floor level, finished floor levels should be raised as high as
practically possible, with resilience measures used up to the 1 in 200 year flood level where
necessary.

Provision of Safe Refuge

9.5.10 In exceptional circumstances, a building may remain safe during a flood event but safe access and
egress to and from the building may not be guaranteed. The acceptability of the development will
then be dependent upon an assessment of the probability of flooding; expected flood hazard;
likelihood of occupancy during flooding; how acceptable the disruption would be; the provision of
safe refuge; availability of key services; and the expected duration of inundation by floodwaters.

9.5.11 Safe refuge must be located above the design flood level and be freely accessible by all occupants
of the development via internal staircases from all areas that are below the design flood level.
Paragraph E3 of PPS5 states that consideration should also be made of the impact of the extreme
flood and that users of the development should not be placed in danger from associated flood
hazards.

Finished Floor Levels

9.5.12  Where development in flood risk areas is unavoidable, the most common method of mitigating flood
risk to people is to ensure habitable floor levels are raised above the maximum flood water level
with an allowance of 300mm freeboard. This can substantially reduce the damage to property and
risk of injury and fatalities.

9.5.13  Where minimal depths of floodwater are experienced, raising finished floor levels may be included
into building design. This may be possible in areas of fluvial and/or surface water flood risk.
Where floodwater depths are more substantial the practice of raising finished floor levels may not
be possible.

9.5.14 In some cases it may be considered appropriate for ground floor uses to be restricted to Less
Vulnerable uses, such as commercial use, garage, utility areas and public space, with habitable
areas above.
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9.5.15  Any hazardous substances held in commercial properties should be stored above the flood level to
reduce the risk of contamination during a flood event.

Basement Dwellings

9.5.16  Basement dwellings are classified as ‘Highly Vulnerable’ according to PPS25 (CLG 2010). As such
they are not permitted within Flood Zone 3a and must pass the Sequential & Exception Test should
they be proposed for Flood Zone 2. Basements dwellings should therefore be discouraged within
areas at risk of fluvial, surface water or groundwater flooding. Where they are constructed, access
must be situated 300mm above the design flood level, and waterproof construction techniques
should be employed to avoid seepage during flood events. An assessment of groundwater
conditions will also be required to inform the structural integrity of the basement construction.
Similar problems can also occur where excessive surface water ponding occurs close to the sides
of buildings, leading to significant infiltration. Surface water flow paths should be assessed to
ensure that this does not occur, and to inform the strategic location of SuDS and techniques to
route flows around the edge of buildings.

9.5.17 ltis recommended that Rochford DC adopt a policy of refusing applications for basement dwellings
that are within the Flood Zone 2 extent (1 in 1000 year flood outline).

Flood Resilient / Resistant Design

9.5.18  The Association of British Insurers in cooperation with the National Flood Forum has published
guidance on how homeowners can improve the food resilience of their properties (ABI, 2004).
These measures not only reduce flood risk to properties, by reducing residual risk, but can also
improve the insurability of homes in flood risk areas. The guidance identifies the key flood resistant
measures for different construction methods, further details can be found in the CLG’s 2008 report,
Improving the Flood Resilience of New Buildings and the ODPM’s 2003 report, ‘Preparing for
Floods’ (ODPM, 2003b).

9.5.19  In the document ‘Improving the Flood Performance of New Buildings, Flood Resilient Construction’,
a number of design strategies are detailed including the Water Exclusion Strategy and Water Entry
Strategy. Resistance measures are aimed at preventing water ingress into a building (Water
Exclusion Strategy); they are designed to minimise the impact of floodwaters directly affecting
buildings and to give occupants more time to relocate ground floor contents. These measures will
probably only be effective for short duration, low depth flooding, i.e. less than 0.3m.

9.5.20 For flood depths greater than 0.6m, it is likely that structural damage could occur in traditional
masonry construction due to excessive water pressures. In these circumstances, the strategy
should be to allow water into the building, i.e. the Water Entry Strategy.

9.5.21 The principle behind the Water Entry Strategy is not only to allow water through the property to
avoid the risk of structural damage, but also to implement careful design in order to minimise
damage and allow rapid re-occupancy of the building. PPS25 considers these measures to be
appropriate for both changes of use and for less vulnerable uses where temporary disruption is
acceptable and suitable flood warning is received.

9.5.22  Materials will be used which allow the passage of water whilst retaining their structural integrity and
they should also have good drying and cleaning properties. Alternatively sacrificial materials can
be included for internal and external finishes; for example the use of gypsum plasterboard which
can be removed and replaced following a flood event. Flood resilient fittings should be used to at
least 0.1m above the design flood level. Resilience measures are either an integral part of the
building fabric or are features inside a building that will limit the damage caused by floodwaters.
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9.5.23

9.5.24

9.5.25

9.5.26

9.5.27

9.5.28

9.5.29

Further specific advice regarding suitable materials and construction techniques for floors, walls,
doors and windows and fittings can be found in ‘Improving the Flood Performance of New
Buildings, Flood Resilient Construction’ (CLG, 2007).

Flow Paths and Floodplain Compensation

Where development plans result in a reduction of the fluvial floodplain it is essential that new
floodplain storage capacity is provided to compensate for any lost storage. The Environment
Agency requires this to be provided on a ‘Level for Level, Volume for Volume Basis’. N.B. Any
encroachment into tidal floodplains does not normally require compensation storage unless the
flood cell is small or should there be concerns that flood flow paths would be altered to the
detriment of existing development.

Potential overland flow paths should be determined and appropriate solutions proposed to mitigate
the impact of the development, for example through the configuration of road and building layouts
to preserve existing flow paths and improve flood routing whilst ensuring that flows are not diverted
towards other properties. In addition, any raising of the land as part of the development, for
example, to achieve safe access, will need to be carefully considered as part of the FRA to ensure
that no obstruction is made to flood flow routes.

Land Raising

Land raising can have mixed results when used as a secondary flood alleviation measure. It can
be an effective method of reducing flood inundation on certain areas or developments by raising
the finished ground levels above the predicted flood level. However, it can result in the reduction in
flood storage volume within the flood cell. As a result, floodwater levels within the remainder of the
cell can be increased and flooding can be exacerbated elsewhere. Level for level compensatory
storage should be provided where any loss of fluvial floodplain storage has occurred as a result of
land raising or developing within the undefended floodplain.

Partial land raising can be considered in larger, particularly low lying, areas such as marshlands. It
may be possible to build up the land in areas adjacent to flood defences in order to provide
secondary defences. However, again the developer should pay due regard to the cumulative
effects of flooding such as increasing flood risk elsewhere.

It should also be remembered that although land raising may allow for development above the
flood level, it may also create a 'dry island' which may still not overcome the issue of a safe
access/egress route from the site. This must be considered where land raising is suggested as
mitigation for developing in an area liable to flooding.

Recreation, Amenity and Ecology

Recreation, amenity and ecological improvements can be used to mitigate the residual risk of
flooding either by substituting less vulnerable land uses or by attenuating flows or both. Examples
include the development of parks and open spaces through to river restoration schemes. The aim
of these techniques is to increase flood storage and the storage and conveyance of rainwater.
Typical schemes include arrangements of pools, ponds and ditches, although these are best suited
to larger sites and masterplan areas.
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Secondary Defences

9.5.30  Secondary defences are those that exist on the dry side of primary defences. Typically, their main
function is to reduce the risk of residual flooding following a failure or overtopping of the primary
defences.

9.5.31 Secondary defences can relocate floodwaters away from certain areas or reduce the rate of flood
inundation following a residual event. Examples of secondary defences include embankments or
raised areas behind flood defence walls, raised infrastructure e.g. railways or roads and, on a
strategic level, canals, river and drainage networks. The latter are a form of secondary defence as
they are able to convey or re-direct water away from flood prone areas even if this is not their
primary function.

9.5.32 The benefits of a secondary defence to a new development must be weighed up against the
potential adverse effects to existing development in the same area, since Paragraph 5 of PPS25
requires that new development should be ‘safe without increasing risk elsewhere’.

Sewer Flooding

9.5.33 In areas at risk of sewer flooding, a site specific FRA should assess the level of risk to the site.
Anglian Water should be approached to obtain any information regarding sewer flooding records in
the area and any recent capital improvement works undertaken, which should be reviewed in
relation to local topography and potential flow paths to determine the actual risk to the site. This
will allow appropriate mitigation measures to be incorporated where necessary.

Groundwater Flooding

9.5.34 Due to the scarcity of information with respect to groundwater flood risk in the district and the
limitations in using historic data to define current flood risk, it is recommended that a site specific
investigation of geology and groundwater levels is undertaken in proportion to the nature and scale
of the proposed development. Local groundwater monitoring should be identified and where
possible analysed to assess ground water levels as part of a FRA, in addition to detailed geology
mapping which identifies potential spring lines.

9.5.35 In addition, consideration should be made for the impact of excavation works prior to construction
on the risk of groundwater flooding to the site.

Surface Water Flooding

9.5.36 Development typically increases the coverage of impermeable areas and therefore contributes to
increased overland flows. As part of a site specific FRA for new developments, an assessment of
surface water runoff and temporary flood storage on the site should be undertaken. Development
should seek to reduce surface water runoff rates through the appropriate application of Sustainable
Drainage Systems (SuDS).

9.5.37 Potential overland flow paths should be determined and appropriate solutions proposed to
minimise the impact of the development, for example by configuring road and building layouts to
preserve existing flow paths and improve flood routing, whilst ensuring that flows are not diverted
towards other properties elsewhere.

9.5.38  Under the Flood and Water Management Act (2010), all new development must demonstrate that
all measures have been taken to manage runoff on site before connection to the sewer is
permitted. Due to the highly urbanised nature of parts of Rochford, source control options will be
an important method of surface water management. Rainwater harvesting, green roofs, permeable
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gardens and landscaped public realm areas, will be essential elements of new developments to
facilitate the minimisation of runoff.

9.5.39 ltis essential that the design of SuDS is considered early in the design process for a development
area to ensure that a coordinated and integrated system can be implemented. Under the Flood
and Water Management Act (2010), it will become the responsibility of Essex County Council to
adopt and maintain these drainage systems into the future and therefore an integrated approach to
surface water management across new development areas will need to be established.
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10

10.1

10.1.1

10.1.2

10.1.4

10.1.5

10.1.6

Core Strategy Development Locations

Future Growth & Development

Under the provisions of the Planning and Compulsory Act 2004, Rochford DC is in the process of
preparing a folder of policy documents called the Local Development Framework which translate
strategic policies for wider the area into locally applicable planning policies.

The Core Strategy sets out the proposed allocation of future development within the district in order
to meet the housing requirements set by the Regional Spatial Strategy for the East of England; the
East of England Plan. A summary of the position of this SFRA with respect to the relevancy of
Regional Spatial Strategy is provided in the following position statement.

SFRA Position Statement
Regional Spatial Strategy (RSS) for the East of England: The East of England Plan

The East of England Plan published by the Communities and Local Government (CLG)
provided a broad development strategy for the region for a 15 to 20 year period. It also
informed the preparation of Local Development Documents (LDD) and regional and sub-
regional strategies.

Following the election of a coalition government in May 2010, a Devolution and Localism Bill
has been confirmed which intends to ‘shift power from the central state back to the hands of
individuals, communities and councils’. This Bill includes legislation to scrap the RSS.

While the Secretary for State for Communities and Local Government has confirmed that RSS
will be revoked, at the time of writing there is no replacement for the RSS, therefore the RSS
will be referred to as the current planning policy document for the purposes of this report.

The East of England Plan requires a minimum of 4600 dwellings to be provided in the District
between 2001 and 2021. In addition, the LPA is required to plan for delivery of housing for at least
15 years from the date of adoption of the Core Strategy (2010) and in so doing assume that the
average annual requirement of 250 units will continue beyond 2021 to 2025.

In order to deliver these dwellings, the Core Strategy identifies a number of extensions to the
existing residential envelope within the district. In addition, opportunities for the redevelopment of
employment land for residential units have also been identified at four locations across the district.
The key areas for future development within Rochford are summarised in the Table 10-1 and
included in Figure A-5 of Appendix A.

The majority of the locations allocated for potential residential development have been located in
accordance with the sequential approach, advocated by PPS25 and are within Flood Zone 1 — Low
Probability of flooding from fluvial and tidal sources. However four of the development locations
are located wholly or partially within Flood Zones 2 and 3, as shown in Table 10-1.
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Table 10-1 Core Strategy Development Locations

Core Strategy Development Location Dwellings pre |Dwellings post | Flood Zone(s)

Policy 2021 2021

H2 — Extensions to |North of London Road, 550 1,2,3

residential envelope| Rayleigh

pre-2021 West Rochford 450 150 1,2
West Hockley 50 1
South Hawkwell 175 1
East Ashingdon 100 1
South West Hullbridge 250 1
South Canewdon 60 1

H3.— Ex?ensions to | South East Ashingdon 500 1

:)%2?_ ggtzlil envelope West Great Wakering 250 1

H1 - Rawreth Lane Industria 1,2,3

Redevelopment of | Estate

?en;%g%?a?rggnd ° Egggtrialv;lfgate/ roundny 1
Stambridge Mills 1,2,3
Star Lane Industrial Estate 1

10.1.7 In addition to these proposals for future housing development, a number of Area Action Plans are
being developed in the Rochford district, including:
e Hockley Area Action Plan;
¢ Rochford Area Action Plan;
¢ Rayleigh Area Action Plan; and
e London Southend Airport and Environs Joint Area Action Plan (in collaboration with
Southend-on-Sea Borough Council).

10.1.8  The Area Action Plans for Rayleigh and Hockley are located within Flood Zone 1, associated with
low probability of flooding from fluvial and tidal sources. The Rochford Area Action Plan and the
Southend London Airport and Environs Joint Area Action Plan are located within or close to Flood
Zones associated with greater flood risk.

10.2 Area Assessments

10.2.1 The remainder of this Chapter provides an individual assessment of the development locations and
Area Action Plan areas that are at risk of flooding. A summary of the proposed use of the site and
the vulnerability classifications is provided, along with recommendations regarding development
control and emergency planning requirements, specific to these areas.
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North of London Road, Rayleigh

Proposed Site Use PPS25 Vulnerability Classification
Residential development More Vulnerable

Primary School More Vulnerable

Park land in between built environment and A1245 Water-compatible

Youth and community facilities Less Vulnerable

Play space Water-compatible

Environment Agency Flood Zone Map
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This area is at risk of flooding associated with the Rawreth Brook. Parts of the site are classified as Flood Zone 2 —
Medium Probability of flooding, and Flood Zone 3a — High Probability.

Development Control Recommendations

Sequential Approach
All future development should be steered towards Flood Zone 1 in accordance with the sequential approach. More
vulnerable development, including residential, should be located within Flood Zone 1.

Finished Floor Levels

Detailed modelling may be required to more accurately determine the flood zones in this area and determine the
flood level to inform development design.

Finished floor levels should be set 300mm above the 1 in 100 year flood level, including allowances for climate
change for the lifetime of the development (100 years for residential development).

Floodplain Compensation
Any encroachment into Flood Zone 3a that results in loss of storage in the floodplain should be compensated for on
a level for level and volume for volume basis.

Surface Water Management

Future development must make adequate provision for the sustainable management of surface water on the site.
Due to the underlying geology, infiltration techniques are unlikely to be suitable and therefore attenuation
techniques are recommended. Further guidance regarding SuDS is supplied in Chapter 11 of this report.
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West Rochford

Proposed Site Use

Residential development

Primary School and Early Years Childcare Provision
Youth facilities and community facilities

Public Open Space & Play space

PPS25 Vulnerability Classification
More Vulnerable

More Vulnerable

Less Vulnerable

Water-compatible

Environment Agency Flood Zone Map
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The fluvial section of the River Roach flows along the eastern edge of the site. This part of the site is located in
Flood Zone 2 Medium Probability of flooding associated with this watercourse.

Development Control Recommendations

Sequential Approach
All future development should be steered towards Flood Zone 1 in accordance with the sequential approach. More
vulnerable development, including residential, should be located within Flood Zone 1.

Finished Floor Levels
Finished floor levels should be set 300mm above the 1 in 100 year flood level, including allowances for climate
change for the lifetime of the development (100 years for residential development).

Floodplain Compensation
Any encroachment into Flood Zone 3a that results in loss of storage in the floodplain should be compensated for on
a level for level and volume for volume basis.

Surface Water Management

Future development must make adequate provision for the sustainable management of surface water on the site.
The geology within this part of the district is River Terrace Deposits, underlain by Thames Group Clay. Infiltration
testing will be required to determine the prospect of using infiltration drainage techniques. Further guidance
regarding SuDS is supplied in Chapter 11 of this report.

D130256 52

February 2011




Rochford District Council %
Level 1 & 2 Strategic Flood Risk Assessment

Rawreth Industrial Estate

Proposed Site Use PPS25 Vulnerability Classification
Residential development More Vulnerable
Contribution towards new primary school in North of London Rd, |More Vulnerable
Rayleigh residential development

Public Open Space & Play space Water-compatible
Public transport infrastructure improvements and service Essential Infrastructure
enhancements

Environment Agency Flood Zone Map
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This area is at risk of flooding associated with the Rawreth Brook. Parts of the site are classified as Flood Zone 2 —
Medium Probability of flooding, and Flood Zone 3a — High Probability.

Development Control Recommendations

Sequential Approach
All future development should be steered towards Flood Zone 1 in accordance with the sequential approach. More
vulnerable development, including residential, should be located within Flood Zone 1.

Finished Floor Levels

Detailed modelling may be required to more accurately determine the flood zones in this area and determine the flood
level to inform development design.

Finished floor levels should be set 300mm above the 1 in 100 year flood level, including allowances for climate change for
the lifetime of the development (100 years for residential development).

Floodplain Compensation
Any encroachment into Flood Zone 3a that results in loss of storage in the floodplain should be compensated for on a
level for level and volume for volume basis.

Surface Water Management

Future development must make adequate provision for the sustainable management of surface water on the site. Due to
the underlying geology, infiltration techniques are unlikely to be suitable and therefore attenuation techniques are
recommended. Further guidance regarding SuDS is supplied in Chapter 11.
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Stambridge Mills, Rochford

Proposed Site Use PPS25 Vulnerability Classification
Residential development More Vulnerable

Flood defence Water-compatible

Public transport infrastructure improvements and service Essential Infrastructure
enhancements

Public Open Space & Play space Water compatible

Environment Agency Flood Zone Map
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Stambndge MI||S is Iocated on the north bank of the tidal Rlver Roach The site is Iocated within FIood Zone 3a — High
Probability of flooding from tidal sources.

Development Control Recommendations

Sequential Approach

It should be noted that at the time of writing the approach of favouring non-Green Belt, PDL, Flood Zone 2/3 sites ahead of
Green Belt, Flood Zone 1 locations is currently being considered through the examination of the Core Strategy. When
asked whether is was appropriate for RDC to include Stambridge Mills within its schedule of potential residential
development site, the Inspector at a recent appeal concluded: “I agree with the Council that, having regard to the
presumption against inappropriate development in PPG2 and to the encouragement in PPS3 to direct new housing to
previously-developed land, land in the Green Belt should not be considered to be suitable for housing development in
preference to Stambridge Mills” (para. 236 of Inspector’s report).

Finished Floor Levels
Finished floor levels should be set 300mm above the 1 in 200 year flood level, including allowances for climate change for
the lifetime of the development (100 years for residential development).

Access & Egress
Safe access and egress, above the 1 in 200 year flood level (0.5% AEP) including allowances for climate change must be
provided from all parts of the development to an area in Flood Zone 1.

Surface Water Management

Future development must make adequate provision for the sustainable management of surface water on the site. The
geology within this part of the district is River Terrace Deposits, underlain by Thames Group Clay. Infiltration testing will
be required to determine the prospect of using infiltration drainage techniques. Further guidance regarding SuDS is
supplied in Chapter 11 of this report.

Emergency Planning
This area is covered by the Environment Agency’s Flood Warning Service. A Flood Evacuation Plan should be prepared
for future occupants of the site detailing access and egress routes and evacuation procedures.
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Rochford Area Action Plan (AAP)

Proposed Site Use PPS25 Vulnerability Classification
Mixed Use Various

Environment Agency Flood Zone Map
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Rochford is located at the confluence of the Noblesgreen Ditch, the Eastwood Brook and the River Roach from flowing

from Hawkwell. The majority of the Area Action Plan is located in Flood Zone 1 — Low Probability, however the River
Roach flows along the southern edge of the Area Action Plan area and is tidally influenced in this area.

Development Control Recommendations

Sequential Approach
All future development should be steered towards Flood Zone 1 in accordance with the sequential approach. More
vulnerable development, including residential, should be located within Flood Zone 1.

Finished Floor Levels

In areas affected by fluvial flooding, finished floor levels should be set 300mm above the 1 in 100 year flood level,
including allowances for climate change for the lifetime of the development (100 years for residential development). In
areas at risk of tidal flooding from the tidal River Roach, the 1 in 200 year flood level including allowances for climate
change should be used to set the finished floor levels.

Access & Egress
Safe access and egress, above the 1 in 200 year flood level (0.5% AEP) including allowances for climate change must be

provided from all parts of the development to an area in Flood Zone 1.

Surface Water Management

Future development must make adequate provision for the sustainable management of surface water on the site. The
geology within this part of the district is River Terrace Deposits, underlain by Thames Group Clay. Infiltration testing will
be required to determine the prospect of using infiltration drainage techniques. Further guidance regarding SuDS is
supplied in Chapter 11 of this report.

Emergency Planning
This area is covered by the Environment Agency’s Flood Warning Service. A Flood Evacuation Plan should be prepared
for future occupants of the site detailing access and egress routes and evacuation procedures.
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London Southend Airport and Environs Joint Area Action Plan (JAAP)

Proposed Site Use PPS25 Vulnerability Classification
Airport Essential Infrastructure

Business Use Less Vulnerable

Leisure and Public Open Space Water-compatible

Railway Station Essential Infrastructure

Car Parking Less Vulnerable

Environment Agency Flood Zone Map
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The Eastwood Brook flows along the western and northern edge of the London Southend Alrport The rooding
mechanism for this watercourse is described as ‘overtopping of river banks leading to low velocity flooding in most areas
with flood depths ranging between 0.3m and 0.5m’ (Table 3.17 included in the Catchment Flood Management Plan). The
Environment Agency has assigned this watercourse a ‘high priority’ natural channel maintenance regime and they provide
flood warning with a 2 hour lead time.
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the Eastwood Brook including in 1981 when
the brook burst its banks leading to
flooding of the airport hanger.

Source: Environment Agency, South Essex
Catchment Flood Management Plan, 2008

D130256 56 February 2011



Rochford District Council %
Level 1 & 2 Strategic Flood Risk Assessment

Development Control Recommendations

Sequential Approach
All future development should be steered towards Flood Zone 1 in accordance with the sequential approach. No
development is permitted within Flood Zone 3b.

Finished Floor Levels
In areas affected by fluvial flooding, finished floor levels should be set 300mm above the 1 in 100 year flood level,
including allowances for climate change for the lifetime of the development (100 years for residential development).

Flood Resilient Design
For the buildings located adjacent to the Eastwood Brook, it is recommended that flood resilient construction methods are
used up to the 1 in 100 year flood level including allowances for climate change.

Floodplain Compensation
Any encroachment into Flood Zone 3a that results in loss of storage in the floodplain should be compensated for on a
level for level and volume for volume basis.

Surface Water Management

Future development must make adequate provision for the sustainable management of surface water on the site. Given
the proximity of the Eastwood Brook, there may be potential to discharge to this watercourse. It should be noted that in
the if a rainfall event coincides with the Eastwood Brook being in flood, the outfall for the development drainage system
may become surcharged leading surface water flooding.

Any discharge to this main river will require consent from the Environment Agency and will require attenuation to
discharge at a flow rate to be confirmed with the Environment Agency (potentially Greenfield runoff rate). SuDS should be
used in order to manage surface water on site to meet the discharge requirements. The geology within this part of the
district is River Terrace Deposits, underlain by Thames Group Clay. Infiltration testing will be required to determine the
prospect of using infiltration drainage techniques. Further guidance regarding SuDS is supplied in Chapter 11 of this
report.

Emergency Planning

This area is covered by the Environment Agency’s Flood Warning Service and flood warnings are issued for the Eastwood
Brook with a lead time of 2 hours. It is recommended that a Flood Evacuation Plan is prepared for future occupants of the
site detailing flood response procedures and evacuation routes.

10.2.2 It is noted that flood risk advice and guidance for the JAAP area has also been provided as part of
the Level 2 Strategic Flood Risk Assessment prepared on behalf of Southend-on-Sea Borough
Council. This information is reproduced in Appendix G of this report for reference.

D130256 57 February 2011



Rochford District Council
Level 1 & 2 Strategic Flood Risk Assessment

11

11.1

11.1.1

11.1.2

11.1.3

11.1.4

11.1.5

11.1.6

11.1.7

Guidance for the Application of SuDS

Introduction

In addition to tidal and fluvial flooding, there is a risk of localised surface water flooding in Rochford
as a result of the increased occurrence of extreme rainfall events and underlying clay soils,
particularly in the western half of the district. This risk is likely to increase over time as a result of
climate change and changes in the local environment such as paving of front gardens.

The risk from surface water flooding can be mitigated through the use of Sustainable Urban
Drainage Systems (SuDS). SuDS seek to manage surface water as close to its source as
possible, mimicking surface water flows arising from the site, prior to the proposed development.
Typically this approach involves a move away from piped systems to softer engineering solutions
inspired by natural drainage processes. PPS25 indicates that Regional Planning Bodies and Local
Authorities should promote the use of SuDS for the management of surface water runoff generated
by development.

SuDS should be designed to take into account the surface run-off quantity, rates and also water
quality ensuring their effective operation up to and including the 1 in 100 year design standard flood
including an increase in peak rainfall up to 30% to account from climate change.

Wherever possible, a SuDS technique should seek to contribute to each of the three goals
identified below with the favoured system contributing significantly to each objective:

1. Reduce flood risk (to the site and neighbouring areas),
2. Reduce pollution, and,
3. Provide landscape and wildlife benefits.

These goals can be achieved by utilising a management plan incorporating a chain of techniques,
(as outlined in Interim Code of Practice for Sustainable Drainage Systems 2004), where each
component adds to the performance of the whole system:

Prevention good site design and upkeep to prevent runoff and pollution (e.g. limited paved
areas, regular pavement sweeping)

Source Control runoff control at/near to source (e.g. rainwater harvesting, green roofs, pervious
pavements)

Site Control water management from a multitude of catchments (e.g. route water from roofs,
impermeable paved areas to one infiltration/holding site)

Regional Control Integrate runoff management systems from a number of sites (e.g. into a detention
pond)

This chapter presents a summary of the SuDS techniques currently available and a review of the
soils and geology of the study area, enabling Rochford DC to identify where SuDS techniques
could be employed in development schemes.

The application of SuDS is not limited to a single technique per site. Often a successful SuDS
solution will utilise a combination of techniques, providing flood risk, pollution and landscape/wildlife
benefits. In addition, SuDS can be employed on a strategic scale, for example with a number of
sites contributing to large scale jointly funded and managed SuDS. It should be noted, each

D130256

58 February 2011



Rochford District Council %
Level 1 & 2 Strategic Flood Risk Assessment

11.2

11.2.1

11.2.2

11.2.3

11.2.4

11.2.5

11.2.6

development site must offset its own increase in runoff and attenuation cannot be “traded” between
developments.

Regulatory Position

Until 2010 there were no legally binding obligations relating to the provision and maintenance of
SuDS. In April 2010, the Flood and water Management Act gained Royal Assent and with it came
a number of responsibilities for Unitary and County Authorities, defined as Lead Local Flood
Authorities (LLFAs), which in this case is Essex County Council. In relation to Rochford DC, Essex
County Council are required to:

¢ Investigate and record flooding incidents;
e Produce an asset register of all flood risk related assets;
e Develop a preliminary flood risk assessment;

e Adopt and maintain SuDS.

In their document, ‘Flood and Water Management Act 2010 — What the Flood and Water
Management Act means for property developers’, Defra set out details regarding the process of
SuDS approval by the relevant Local Lead Flood Authority as follows:

Plans for a proposed drainage system will need to be approved prior to construction, by the SuDS
Approving Body (SAB) which will be the unitary or county council for the area, in this case Essex
County Council. This applies to both permitted developments and those that require planning
permission. This will ensure that SuDS are also included in construction that may cover large
surface areas, but does not require planning permission.

Where both planning permission and SuDS approval are required, it is anticipated that the
processes will run together. Applications for the drainage system and for planning permission will
be submitted together to reduce burdens for the applicant. The planning authority will notify the
developer of the outcome of both the planning permission and drainage approval at the same time,
including any conditions of approval. Regulations will set out a timeframe for the approval of
drainage application by the SAB, so the planning process is not delayed.

At the time of writing, the organisational arrangements for SuDS approval adoption in Essex
County Council are still to be clarified. Figure 11-1 provides a suggestion of a potential overview
process that could be used when a planning application is submitted. However, it is noted that it is
also possible for the role of SuDS Approving Body to be delegated by the Lead Local Flood
Authority to Local Planning Authorities.

In addition, Anglian Water, the local waste water provider has set out adoption standard for SuDS.
The Council currently expect all new SuDS systems to meet the adoption standards outlined by
Anglian Water to ensure their long term maintenance.
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Figure 11-1 Potential SuDS Approval Process (Scott Wilson 2011)
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11.3 SuDS Techniques

11.3.1 SuDS techniques can be used to reduce the rate and volume and improve the water quality of
surface water discharges from sites to the receiving environment (i.e. natural watercourse or public
sewer etc). Various SuDS techniques are available and operate on two main principles:

e |nfiltration
e Attenuation

11.3.2  All systems generally fall into one of these two categories, or a combination of the two.

11.3.3  The design of SuDS measures should be undertaken as part of the drainage strategy and design
for a development site. A ground investigation will be required to access the suitability of using
infiltration measures, with this information being used to assess the required volume of on-site
storage. Hydrological analysis should be undertaken using industry approved procedures, to
ensure a robust design storage volume is obtained.

11.3.4  During the design process, liaison should take place with the Local Planning Authority, the LLFA,
the Environment Agency and if necessary, the Water Undertaker to establish a satisfactory design
methodology and permitted rate of discharge from the site.

11.3.5  Reference should be made to the SuDS Manual CIRIA C697 for best practice on the planning,
design, construction, operation and maintenance of SuDS.

11.4 Infiltration SuDS

11.41 This type of Sustainable Drainage System relies on discharges to ground, where suitable ground
conditions are suitable. Therefore, infiltration SuDS are reliant on the local ground conditions (i.e.
permeability of soils and geology, the groundwater table depth and the importance of underlying
aquifers as a potable resource) for their successful operation.

11.4.2  Development pressures and maximisation of the developable area may reduce the area available
for infiltration systems. This can be overcome through the use of a combined approach with both
attenuation and infiltration techniques e.g. attenuation storage may be provided in the sub-base of
a permeable surface, within the chamber of a soakaway or as a pond/water feature.

Permeable Surfaces

11.4.3 Permeable surfaces are designed to intercept rainfall and allow water to drain through to a sub-
base. The use of a permeable sub-base can be used to temporarily store infiltrated run-off
underneath the surface and allows the water to percolate into the underlying soils. Alternatively,
stored water within the sub-base may be collected at a low point and discharged from the site at an
agreed rate.

11.4.4  Permeable paving reduces runoff during low intensity rainfall, however, during intense rainfall
events some runoff may occur from these surfaces.

11.4.5 Programmes should be implemented to ensure that permeable surfaces are kept well maintained to
ensure the performance of these systems is not reduced. The use of grit and salt during winter
months may adversely affect the drainage potential of certain permeable surfaces.

11.4.6  Types of permeable surfaces include:
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11.4.7

11.4.8

11.5

11.5.1

11.56.2

11.5.3

e Grass/landscaped areas

e Gravel

e Solid Paving with Void Spaces
e Permeable Pavements

Sub-surface Infiltration

Where permeable surfaces are not a practical option more defined infiltration systems are
available. In order to infiltrate the generated run-off to ground, a storage system is provided that
allows the infiltration of the stored water into the surrounding ground through both the sides and
base of the storage. These systems are constructed below ground and therefore may be
advantageous with regards to the developable area of the site. Consideration needs to be given to
construction methods, maintenance access and depth to the water table. The provision of large
volumes of infiltration/sub-surface storage has potential cost implications. In addition, these
systems should not be built within 5 m of buildings, beneath roads or in soil that may dissolve or
erode.

Various methods for providing infiltration below the ground include:
e Geocellular Systems
e Filter Drain
e Soakaway (Chamber)
e Soakaway (Trench)
e Soakaway (Granular Soakaway)

Table 11-1 Suitability of Infiltration Methods towards with respect to the wider aims of SuDS

LANDSCAPE AND
REDUCE FLOOD REDUCE WILDLIFE BENEFITS

Risk (Y/N) PoLLUTION (Y/N) (Y/N)

Permeable Surface Y Y N
Sub-surface Infiltration Y Y N

INFILTRATION METHOD

Attenuation SuDS

If ground conditions are not suitable for infiltration techniques then management of surface water
runoff prior to discharge should be undertaken using attenuation techniques. This technique
attenuates discharge from a site to reduce flood risk both within and to the surrounding area. It is
important to assess the volume of water required to be stored prior to discharge to ensure
adequate provision is made for storage. The amount of storage required should be calculated prior
to detailed design of the development to ensure that surface water flooding issues are not created
within the site.

The rate of discharge from the site should be agreed with the Local Planning Authority and the
Environment Agency. If surface water cannot be discharged to a local watercourse then liaison with
the Sewer Undertaker should be undertaken to agree rates of discharge and the adoption of the
SuDS system.

Large volumes of water may be required to be stored on site. Storage areas may be constructed
above or below ground. Depending on the attenuation/storage systems implemented, appropriate
maintenance procedures should be implemented to ensure continued performance of the system.
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i

11.5.4

11.5.5

11.5.6

11.6

11.6.1

On-site storage measures include basins, ponds, and other engineered forms consisting of
underground storage.

Basins

Basins are areas that have been contoured (or alternatively embanked) to allow for the temporary
storage of run-off from a developed site. Basins are designed to drain free of water and remain
waterless in dry weather. These may form areas of public open space or recreational areas. Basins
also provide areas for treatment of water by settlement of solids in ponded water and the
absorption of pollutants by aquatic vegetation or biological activity. The construction of basins uses
relatively simple techniques. Local varieties of vegetation should be used wherever possible and
should be fully established before the basins are used. Access to the basin should be provided so
that inspection and maintenance is not restricted. This may include inspections, regular cutting of
grass, annual clearance of aquatic vegetation and silt removal as required.

Ponds

Ponds are designed to hold the additional surface water run-off generated by the site during rainfall
events. The ponds are designed to control discharge rates by storing the collected run-off and
releasing it slowly once the risk of flooding has passed. Ponds can provide wildlife habitats, water
features to enhance the urban landscape and, where water quality and flooding risks are
acceptable, they can be used for recreation. It may be possible to integrate ponds and wetlands
into public areas to create new community ponds. Ponds and wetlands trap silt that may need to be
removed periodically. Ideally, the contaminants should be removed at source to prevent silt from
reaching the pond or wetland in the first place. In situations where this is not possible,
consideration should be given to a small detention basin placed at the inlet to the pond in order to
trap and subsequently remove the silt. Depending on the setting of a pond, health and safety
issues may be important issues that need to be taken into consideration. The design of the pond
can help to minimise any health and safety issues (i.e. shallower margins to the pond reduce the
danger of falling in, fenced margins).

Various types of ponds are available for utilising as SuDS measures. These include:

e Balancing/Attenuating Ponds
e Flood Storage Reservoirs

e Lagoons

¢ Retention Ponds

e Wetlands

Table 11-2 Suitability of Attenuation Methods towards the 3 Goals of SuDS
LANDSCAPE AND

INFILTRATION
METHOD

REDUCE FLOOD RISk
(Y/N)

REDUCE POLLUTION
(Y/N)

WILDLIFE BENEFITS
(Y/N)

Basins

Y

Y

Y

Ponds

Y

Y

Y

Alternative Forms of Attenuation

Site constraints and limitations such as developable area, economic viability and contamination
may require engineered solutions to be implemented. These methods predominantly require the
provision of storage beneath the ground surface, which may be advantageous with regards to the
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11.6.2

11.6.3

11.7

11.7.1

11.7.2

11.7.3

developable area of the site but should be used only if methods in the previous section cannot be
used. When implementing such approaches, consideration needs to be given to construction
methods, maintenance access and to any development that takes place over the storage facility.
The provision of large volumes of storage underground also has potential cost implications.

Methods for providing alternative attenuation include:

Deep Shafts
Geocellular Systems
Oversized Pipes
Rainwater Harvesting
Tanks

Green Roofs

In some situations it may be preferable to combine infiltration and attenuation systems to maximise
the management of surface water runoff, developable area and green open space.

SuDS Suitability in Rochford District

Figure 11-2 provides a generalised summary of the underlying geology and suitability of
sustainable drainage systems within the Rochford district. A divide across the district can be seen
with respect to geology and soil characteristics, and thereby the suitability of SuDS.

In the west of the district, including the area around Rayleigh, Hullbridge, Hockley, Ashingdon and
Hawkwell, the geology is predominantly clay and are no drift deposits overlying this area. The soils
are relatively impermeable and surface water typically runs off rapidly. As a result infiltration SuDS
are not deemed suitable for this area. The use of attenuation measures should be explored when
considering site design and layout.

The east of the district, including Rochford, Great Wakering and Foulness Island is characterised
by the presence of river terrace deposits and alluvium. These are relatively permeable and
therefore result in a relatively low rainfall to runoff conversion rate. There may be potential for the
use of infiltration SuDS in these areas, however on site infiltration testing should be undertaken on
a site by site basis to determine its suitability. The underlying geology in this area is still clay and
therefore it is likely that attenuation measures will be more suitable in this area as well.

Figure 11-2 Indicative Geology & SuDS Suitability in Rochford

This side of red line: Infiltration SuDS not
suitable. -
Attenuation also appropriate.

This side of red line:
Potential for infiltration
SuDS should be tested
on site. Attenuation also
appropriate.
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11.7.4  As stated above, it should be noted that Figure 11-2 provides an indicative overview of the potential
suitability of infiltration SuDS throughout the district. The suitability of a proposed site for the use of
different SuDS will need to be determined on a site by site basis. Investigation will be required
including geology, infiltration rates and groundwater vulnerability. Where infiltration SuDS are
used, consideration may need to be given to pollution control.
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12

12.1

12.1.1

12.1.2

12.1.3

12.1.4

12.1.5

12.2

12.2.1

12.2.2

12.2.3

Conclusions & Recommendations

Conclusions

The results from the increased scope Level 2 SFRA have confirmed that the district of Rochford is
at risk of flooding from tidal sources.

Overtopping or a breach in the flood defences has the potential to result in flooding to depths of
greater than 3m throughout Shoeburyness, Paglesham, Wallasea Island and South Fambridge
putting existing development and occupants at great risk. Given the low lying nature of the
coastline in this part of the district, flood waters are likely to propagate rapidly, greatly reducing the
time available for warning and evacuation of residents, as was the case in the 1953 flood.

Policies adopted as part of the Catchment Flood Management Plan for the tidal parts of the
Rochford district aim to reduce or cease existing levels of flood risk management now and into the
future. It is therefore likely that the flood risk from tidal sources in this district will continue to
increase over time.

In addition to flood risk from tidal sources, fluvial systems also pose a risk to parts of the Rochford
district. The impermeable underlying geology and seasonally wet, deep clay soils in the western
parts of the district lead to rapid runoff of surface water into local watercourses. The channelization
of these watercourses is also leading to rapid conveyance of water downstream and leading to
problems where watercourses converge.

Fluvial flooding primarily affects Rochford, where the River Roach, Noblesgreen Ditch and
Eastwood Brook meet. A number of other smaller watercourses in Rawreth and Rayleigh also
pose a fluvial flood risk.

Recommendations

It is strongly recommended that the mapping in this SFRA is used by Rochford Council Emergency
Planners to continue to inform and update the development of Emergency Response and
Evacuation Plans for the existing development and occupants throughout the district. Flood depth,
hazard and time to inundation mapping should be used to inform routes of safe access and egress
for existing development.

Under the Core Strategy proposals no development is proposed within areas defined at risk of
flooding from tidal sources. However, it is possible that planning applications may come forward for
redevelopment of individual properties within areas at risk of tidal flooding. Where this is the case,
it is strongly recommended that development proposals are carefully assessed and that both
developers and the LPA take advice from the emergency services and emergency planners when
considering the safety of future users of the proposed developments to ensure that they are safe in
line with the recommendations provided in Chapter 10 of this report.

Information with respect to flood depths, hazard rating and time to inundation should be used to
inform part c) of the Exception Test and the preparation of site specific Flood Risk Assessments. It
is noted that this document is a strategic document, and therefore specific assessments may need
to be carried out, (for example consideration of an additional breach location of more significance to
the site under assessment), however the SFRA should provide indicative information and Chapter
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10 provides detailed guidance on the issues that need to be addressed as part of these
assessments.

12.2.4  Similarly, where development is proposed in areas at risk of fluvial flooding, development control
recommendations provided in Chapter 9 of this report should be used to determine the safety of the
proposed development and to ensure that the proposed development does not increase flood risk
to surrounding areas or impact upon the ability of Rochford DC and their emergency services to
safeguard the current population.

12.3 Living Document — SFRA Maintenance & Updates

12.3.1 For an SFRA to serve as a practical planning tool now and in the future, it will be necessary to
undertake a periodic update and maintenance exercise. This section clarifies what specific actions
are recommended to ensure correct maintenance and updating of the SFRA.

12.3.2  GIS layers used in this SFRA have been created from a number of different sources, using the best
and most suitable information available at the time of publishing. Should new Flood Zone
information become available, the data should be digitised and geo-referenced within a GIS
system. A copy of the current dataset should be created and backed up and the new data should
then be merged or combined with the current data set.

12.3.3  For example, should updated modelled outlines delineating Flood Zone 3b on the Prittle Brook
become available, the current FZ3b outline should be edited to ensure that the newest data is
displayed and that the old data is overwritten.

12.3.4  For other GIS layers such as the historical flood outlines or the sewer flooding information, it is
likely that data will be added rather than be replaced. For example, where a new sewer flooding
incident is reported in the catchment, a point should be added to the sewer flooding GIS layer
rather than creating a new layer.

12.3.5 All GIS layers used in the SFRA have meta-data attached to them. When updating the GIS
information, it is important that the meta-data is updated in the process. Meta-data is additional
information that lies behind the GIS polygons, lines and points. For example, the information
behind the SFRA Flood Zone Maps describes where the information came from, what the intended
use was together with a level of confidence.

12.3.6  The SFRA has made use of the OS 1:25000 and 1:50000 digital raster maps. Periodically these
maps are updated. Under the HDC OS License, it is likely that these maps will be updated
throughout the whole of the Rochford GIS system. Updated maps are unlikely to alter the findings
of the SFRA.

12.3.7  Prior to any data being updated within the SFRA, it is important that the licensing information is
also updated to ensure that the data used is not in breach of copyright. The principal licensing
bodies relevant to the SFRA at the time of publishing were the Environment Agency (Thames
Region), Ordnance Survey and Anglian Water. Updated or new data may be based on datasets
from other licensing authorities and may require additional licenses.
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12.3.8

12.3.9

12.3.10

This SFRA was updated inline with policy and guidance that was current in September 2010,
principally PPS25 (DCLG December 2009) and the accompanying Practice Guide (March 2010).
Furthermore, guidance and recommendations issued in the Pitt Review (Pitt 2008) and the
subsequent Floods and Water Management Act (2010) have been incorporated into this updated
revision. Should new flooding policy be adopted nationally, regionally or locally, the SFRA should
be checked to ensure it is still relevant and updates made if necessary.

The key stakeholders consulted in the SFRA were Rochford District Council, Anglian Water and the
Environment Agency. It is recommended that a periodic consultation exercise is carried out with
the key stakeholders to check for updates to their datasets and any relevant additional or updated
information they may hold. If the SFRA is updated, it is recommended that the Environment
Agency and the Emergency Planning Department are notified of the changes and instructed to
refer to the new version of the SFRA for future reference.

It is recommended that the SFRA is maintained on an annual basis. Should any changes be
necessary, the SFRA should be updated and re-issued.
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