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Executive summary

Introduction

The study area for this Strategic Flood Risk Assessment (SFRA) is the Dartford Borough Council’s
authority area. This SFRA 2020 document supersedes the previous 2005 Kent Thameside SFRA
and 2008 Dartford Town Centre SFRA.

The main purpose of the SFRA update was to prepare a document that provides comprehensive
and supporting evidence for the emerging Dartford Local Plan as well as to inform future updates
to the existing plan. At the time of the SFRA preparation the Local Plan is in the consultation
stage.

The SFRA update must also be compliant with the latest guidance described in the 2019 update
to the National Planning Policy Framework (NPPF), support the selection of site allocations in
the emerging Local Plan and provide information and guidance to be used in the preparation of
Flood Risk Assessments (FRAS) in support of site specific planning applications.

SFRA objectives
The key objectives of the 2020 SFRA are:

e To provide a robust evidence base to support the Council’'s emerging Local Plan and
inform the assessment of sites in the final Strategic Housing Land Availability
Assessment.

e To provide the basis for the application of the Sequential, and if necessary, Exception
Tests for developers and planners.

e To provide up to date information and guidance on flood risk in Dartford Borough, taking
into account the latest flood risk information (including the probable impacts of climate
change), the current state of national planning policy and legislation and relevant
studies.

e To identify requirements for site specific flood risk assessments and be suitable to inform
the preparation of site specific FRAs.

SFRA outputs

The Planning Practice Guidance advocates a tiered approach to risk assessment and identifies
the following two levels of SFRA, of which Level 1 should be completed first:

1. Level 1: where flooding is not a major issue and where development pressures are low.
The assessment should be sufficiently detailed to allow application of the Sequential
Test.

2. Level 2: where land outside Flood Zones 2 and 3 cannot appropriately accommodate all
the necessary development creating the need to apply the National Planning Policy
Framework’s Exception Test. In these circumstances the assessment should consider
the detailed nature of the flood characteristics within a Flood Zone and assessment of
other sources of flooding.

This report fulfils the Level One and Level Two SFRA requirements.

To meet the objectives of the SFRA, the following outputs have been prepared.
e A review and update of new and amended data sources.
e Assessment of all potential sources of flooding
e Assessment of the potential impact of climate on flood risk.

e Mapping areas at risk from other sources including surface water, sewer, ground
water, reservoir inundation.

e Mapping of location and extent of functional floodplain.
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Recommendations of the criteria that should be used to assess future development
proposals and the development of a Sequential Test and sequential approach to flood
risk.

High-level screening of proposed development sites against flood risk information.

Guidance for developers including requirements for site-specific flood risk
assessments.

Mapping areas covered by an existing flood alert / warning.

Identification of opportunities to reduce flood risk which can be included in the Local
Plan policies.

An assessment of surface water management issues and the application of
Sustainable Drainage Systems (SuDS).

Identification of flood defence infrastructure.

Summary of assessment

Flood risk

Flood risk within Dartford Borough is primarily from fluvial and tidal sources, with
surface water, groundwater, sewer and reservoir flooding also a potential risk.

The study area is bounded by the River Thames to the north and has several
watercourses within the Borough, including the River Darent, River Cray and
Ebbsfleet River. The River Thames and the lower reaches of the watercourses in the
borough are tidally influenced.

There have been several recorded flood incidents across the study area, with notable
fluvial events recorded in 1968, 1993 and 2002/03, as well as notable tidal events
recorded in 1953 and 1978.

The Environment Agency’s Risk of Flooding from Surface Water dataset shows that
surface water predominantly follows topographical flow paths of existing
watercourses, dry valleys or roads, with some areas of ponding in low lying areas.

The Areas Susceptible to Groundwater Flooding indicates that the susceptibility to
groundwater flooding is generally greatest along the routes of the River Darent and
River Cray.

There are 59 historic incidents of sewer flooding in the study area that have been
identified from the Southern Water and Thames Water records.

There are no records of flooding from reservoirs in the study area, with the Risk of
Flooding from Reservoirs dataset showing only the area of Dartford Borough around
the confluence of the River Darent and River Cray predicted to be at risk.

There are currently four Flood Alert Areas and six Flood Warning Areas in the Local
Plan area.

Flood defences

There are tidal, fluvial and tidal / fluvial flood defences located along the majority of the
watercourses in the study area. The standard of protection provided by these assets varies, as
does their condition. The Dartford Barrier protects the areas adjacent to the lower reaches of
the River Darent and River Cray from tidal flooding.

Climate change

Climate change will not only cause changes in trends and mean values in temperature, rainfall
and sea levels but also increase the chance of occurrence and severity of more extreme wet,
dry and storm events. It is important that development is planned with consideration of these
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extreme events as exemplified by the significant consequences of storm surge events in the sea
leading to high tide levels and potentially severe flooding.

Development and flood risk

Information used to support the Sequential and Exception Tests for both Local Plans and Flood
Risk Assessments has been documented, along with guidance for planners and developers.
Links have been provided for various guidance documents and policies published by other Risk
Management Authorities such as the Lead Local Flood Authority and the Environment Agency.

Relevant studies

There are many relevant regional and local key policies which have been considered within the
SFRA, such as the North Kent Rivers Catchment Flood Management Plan, Thames River Basin
Management Plan, the Preliminary Flood Risk Assessment, the TE2100 and Kent Local Flood
Risk Management Strategy. Other policy considerations have also been incorporated, such as
sustainable development principles, climate change and flood risk management.

Potential modelling improvements

The Environment Agency regularly reviews its flood risk mapping, and it is important to make
contact to determine whether updated (more accurate) information is available prior to
commencing a site-specific Flood Risk Assessment. Due to the publication of the UKCP18 the
Environment Agency is continuing to update their climate change guidance. The Environment
Agency should be contacted for the latest guidance on climate change modelling outputs for
Flood Risk Assessments.

When using the SFRA to prepare FRAs it is important to check that the most up to date
information is used, as is described in amendments to the flood mapping prepared and issued
by the Environment Agency at regular intervals.

Use of Strategic Flood Risk Assessment data

SFRAs are high level strategic documents and, as such, do not go into detail on an individual
site-specific basis. This SFRA has been developed using the best available information, supplied
at the time of preparation. This relates both to the current risk of flooding from rivers and
surface water and where available the potential effects of future climate change.

Other datasets used to inform this SFRA may also be periodically updated and following the
publication of this SFRA, new information on flood risk may be provided by Risk Management
Authorities.

Recommendations and details on how to apply the Sequential and Exception tests using the
data set out in this report are provided in Appendix O - Guide to using technical data.
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Policy Recommendations

Dartford Borough Council will take account of the following recommendations with respect
to flood risk management when preparing appropriate policy.

A. Development and the Local Plan

Sequential approach to development

It is recommended that the sequential approach, which considers all sources of flooding, is
adopted for all future developments within the study area where there is flood risk.

New development and re-development of land should seek opportunities to reduce the
overall level of flood risk at the site where possible.

Sequential and Exception tests

The SFRA has identified the areas of Dartford Borough at high risk of flooding from tidal,
surface water (pluvial) and fluvial sources. Proposed development sites at locations at risk
of flooding will be required to satisfy the Sequential and, where necessary, Exception Tests
in accordance with the NPPF. Dartford Borough Council will use the information in this SFRA
when deciding which development sites to take forward in the emerging Local Plan.

B. Site-specific Flood Risk Assessments

The following paragraphs are a summary of the requirements that should be addressed in a
Flood Risk Assessment, with more detail provided in Section 9 of the Level One SFRA report.

Site specific Flood Risk Assessments (FRAs) are required by developers to provide a greater
level of detail on flood risk and any protection provided by defences and, where necessary,
demonstrate the development satisfies part b of the Exception Test.

Where required, developers should undertake more detailed hydrological and hydraulic
assessments of the watercourses and tidal areas to verify flood extents (including latest
climate change allowances). The modelling will inform floodplain and development zoning
within the site and provide evidence that the Exception Test is satisfied if required. Where
a site-specific Flood Risk Assessment (FRA) has produced modelling outlines which differ
from the Environment Agency’s Flood Map for Planning a full evidence-based review would
be required. Where the watercourses are embanked, the effect of overtopping and breach
must be considered and appropriately assessed.

All new development within the 1% AEP (Annual Exceedance Probability) fluvial flood extent
including an allowance for climate change (for the lifetime of the development) must not
normally result in a net loss of flood storage capacity to avoid cumulative effects. Where
possible, opportunities should be sought to achieve an increase in the provision of floodplain
storage. Where proposed development results in a change in building footprint, the
developer should normally ensure that it does not impact upon the ability of the floodplain
to store or convey water and seek opportunities to provide floodplain betterment. Similarly,
where ground levels are elevated to raise the development out of the floodplain,
compensatory floodplain storage within areas that currently lie outside the floodplain should
normally be provided so the total volume of the floodplain storage is not reduced. Existing
buildings should not normally be assumed to exclude floodwater. Any flood risk
management measures should be consistent with the wider catchment policies set out in
the Catchment Flood Management Plan, Flood Risk Management Plan, Local Flood Risk
Management Strategy and other relevant strategies.

A revised NPPF was published on 24 July 2018 (and last updated on 19 June 2019) setting
out the Government’s planning policies for England and how these are expected to be
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applied. This revised framework replaces the previous NPPF published in March 2012.

There are also several guidance documents which provide information on the requirements
for site-specific Flood Risk Assessments:

e Standing Advice on Flood Risk (Environment Agency)
e Flood Risk Assessment for Planning Applications (Environment Agency)
e Site-specific Flood Risk Assessment: CHECKLIST (NPPG, Defra)

It should be noted that the UK Climate Change Projections 2018 (UKCP18) was published on
26 November 2018. The UKCP18 projections replace the UKCP09 projections and is the
official source of information on how the climate of the UK may change over the rest of this
century. This resulted in the Environment Agency climate change allowances being updated
in late December 2019. When undertaking an FRA, reference should be made to the most
up to date climate change allowances provided by the Environment Agency.

Developers should consult with Dartford Borough Council, Kent County Council, the
Environment Agency, and Thames Water / Southern Water at an early stage to discuss flood
risk including requirements for site-specific FRAs, detailed hydraulic modelling, and drainage
assessment and design. Additionally, developments within the area potentially affected by
TE2100 should seek further pre-application advice from the Environment Agency.

C. Surface water management and SuDS

Planners should be aware of the conditions and requirements set by Kent County Council as
the Lead Local Flood Authority for surface water management and ensure development
proposals and applications are compliant with the Kent County Council Drainage and
Planning Policy.

Large parts of Dartford Borough are located within Groundwater Source Protection Zones
(GZPZs). Kent County Council and the Environment Agency have confirmed that infiltration
is possible within GSPZs 1, 2 and 3. However, this will be constrained within SPZ1 and only
clean roof drainage will be permitted. In GSPZ 2 and 3, infiltration is possible for surface
run-off from roads, car parking and public or amenity provided the SUDS management train
is used to treat the drainage. Further guidance regarding infiltration within GSPZs can be
found in the C753 CIRIA SuDS Manual (2015) and the Environment Agency’s approach to
groundwater protection.

D. Review of planning applications

The Council should consult the Environment Agency’s ‘Flood Risk Assessment: Local
Planning Authorities’, (last updated 1 March 2019) and any subsequent updates when
reviewing planning applications for proposed developments at risk of flooding.

The Council will consult the relevant statutory consultees as part of the planning application
process and they may, in some cases, also contact non-statutory consultees (e.g. Southern
Water, Thames Water) that have an interest in the planning application.

E. Infrastructure and safe access

Minimum finished floor levels for development that does not include sleeping accommodation
on the ground floor should normally be set to whichever is higher of the following:

e a minimum of 300mm above the 1% AEP fluvial event plus an allowance for climate
change

e a minimum of 300mm above the 0.5% AEP tidal event plus an allowance for climate
change

¢ 300mm above the general ground level of the site.

Finished Floor Levels for sleeping accommodation should normally be set to whichever is
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higher of the following:

e a minimum of 600mm above the 1% AEP fluvial event plus an allowance for climate
change

e a minimum of 600mm above the 0.5% AEP tidal event plus an allowance for climate
change

e 300mm above the general ground level of the site.

If it is not practical to raise floor levels to those specified above, consultation with the
Environment Agency will be required to determine alternative approaches.

Safe access and egress will need to be demonstrated at all development sites. Emergency
vehicular access should be possible during times of flood.

Where development is located behind, or in an area benefitting from defences, consideration
should be given to the potential safety of the development, finished floor levels and for safe
access and egress in the event of rapid inundation of water due to a defence breach with
little warning.

Resilience measures will be required if buildings are situated in the flood risk area, and
opportunities to enhance green infrastructure and reduce flood risk by making space for
water should be sought.

F. Residual risk

Residual risk is the risk that remains after mitigation measures are considered. The residual
risk includes the consideration of flood events that exceed the design thresholds of the flood
defences or circumstances where there is a failure of the defences, e.g. flood banks collapse.

Further, any developments located within an area protected by flood risk management
measures, where the condition of those defences is ‘fair’ or ‘poor’, where the standard of
protection is not of the required standard or where the failure of the intended level of service
gives rise to unsafe conditions should be identified and appropriate responses identified.

The risk to development from reservoirs is residual but developers should consider reservoir
flooding during the planning stage. They should seek to contact the reservoir owner to
obtain information and should apply the sequential approach to locating development within
the site. Developers should also consult with relevant authorities regarding emergency plans
in case of reservoir breach. The long term commitment to management and maintenance
of appropriate standards of safety should be established as being appropriate.

G. Future flood management

Developments should demonstrate opportunities to create, enhance and link green assets.
This can provide multiple benefits across several disciplines including flood risk and
biodiversity / ecology and may provide opportunities to use the land for an amenity and
recreational purposes. Development that may adversely affect green infrastructure assets
should not normally be permitted. Development should not compromise the ability of future
generations to manage flood risk in the way they consider most appropriate.

The information provided in the SFRA should be used as a basis for investigating potential
strategic flood risk solutions within the study area. Opportunities could consist of the
following:

Catchment and floodplain restoration;

Flood storage areas;

Opening up culverts, weir removal, and river restoration;
The Regional Habitat Creation Programme;

Green infrastructure; and
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e Preserving the function of surface water flood routes where appropriate.

For successful future flood risk management, it is recommended that the Council adopts a
catchment partnership working approach in tackling flood risk and environmental
management.

H. Provision of buffer strips

The provision of a buffer strip to ‘make space for water’, allows additional capacity to
accommodate climate change and ensure access to the watercourse, structures and
defences is maintained for future maintenance purposes. It also enables the avoidance of
disturbing riverbanks, adversely impacting ecology and having to construct engineered
riverbank protection. Building adjacent to riverbanks can also cause problems to the
structural integrity of the riverbanks and the building itself, making future maintenance of
the river much more difficult. Development should therefore seek to leave an undeveloped
margin of 8m next to fluvial watercourses and 16m margin next to tidal watercourses.

Any development within 8m either side of a Main River or within 16m from the foot of any
sea defence may require the separate consent of the Environment Agency under local land
drainage byelaws.

Additionally, the following points should be noted:

e For development which falls partly or wholly within the tidal flood defence raising
zone alongside the River Thames or Dartford Creek careful consideration should be
given to proposals in proximity to soft or hard defences as these might be constrained
by the space needed to raise those defences in future (the Environment Agency and
the Council should be consulted in these circumstances).

e Where appropriate, developments may be expected to incorporate a raised defence
in line with TE2100 recommendations. Any new defence should also seek to deliver
biodiversity net gain on the frontage.

e Where defences are not being raised to the full TE2100 height, developers will be
expected to demonstrate that their proposals do not constrain options for future
raising or other flood risk management works. This may involve geotechnical
investigations and calculations by a specialist consultant.

e Usually, future maintenance of the defence will be the responsibility of the landowner.
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Abbreviations and glossary of terms

\ Definition

ADEPT Association of Directors of Environment, Economy,
Planning and Transport

AEP Annual Exceedance Probability - the chance of an event with a
particular magnitude occurring in each and every year

AOD Above Ordnance Datum

AONB Area of Natural Beauty

BSI British Standards Institution

CFMP Catchment Flood Management Plan

CIRIA Construction Industry Research and Information Association

Defra Department of the Environment, Food and Rural Affairs

DBC Dartford Borough Council

FAA Flood Alert Area

FCRMGIA Flood and Coastal Risk Management Grant in Aid

FRA Flood Risk Assessment

FRMP Flood Risk Management Plan

FSA Flood Storage Area

FWMA Flood and Water Management Act

FWA Flood Warning Area

FWS Flood Warning Service

Fz Flood Zone

GI Green Infrastructure

GIS Geographic Information Service

GSPZ Groundwater Source Protection Zone

ISIS Hydrology and hydraulic modelling software

JBA Jeremy Benn Associates

KCC Kent County Council

LFRMS Local Flood Risk Management Strategy

LLFA Lead Local Flood Authority - Local Authority responsible for
taking the lead on local flood risk management

LPA Local Planning Authority

Main River A watercourse shown as such on the Main River Map, and for
which the Environment Agency has responsibilities and powers

NFF National Flood Forum

NFM Natural Flood Management

NPPF National Planning Policy Framework

NRD National Receptor Database

NRIM National Reservoir Inundation Mapping

NVZ Nitrate Vulnerable Zones
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Ordinary All watercourses that are not designated Main River. Local
Watercourse Authorities or, where they exist, IDBs have similar permissive
powers as the Environment Agency in relation to flood defence
work. However, the riparian owner has the responsibility of
maintenance.

0S Ordnance Survey

PFRA Preliminary Flood Risk Assessment

PFR Property Flood Resilience

PPG Planning Practice Guidance

RBMP River Basin Management Plan

Resilience Measures designed to reduce the impact of water that enters

measures property and businesses; could include measures such as
raising electrical appliances.

Resistance Measures designed to keep flood water out of properties and

measures businesses; could include flood guards for example.

RMA Risk Management Authority

RoFSW Risk of Flooding from Surface Water

SFRA Strategic Flood Risk Assessment

SHLAA Strategic Housing Land Availability Assessment - The Strategic

Housing Land Availability Assessment (SHLAA) is a technical
piece of evidence to support local plans and Sites & Policies
Development Plan Documents (DPDs). Its purpose is to
demonstrate that there is a supply of housing land in the
borough which is suitable and deliverable.

SFHD Sewer Flood History Database

SIRF Sewage Incident Reporting Form

SMP Shoreline Management Plan

SuDS Sustainable Drainage Systems

SWMP Surface Water Management Plan

TUFLOW Two-dimensional Unsteady FLOW (a hydraulic model)
UKCP18 United Kingdom Climate Projections 2018

WFD Water Framework Directive
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1 Introduction

1.1 Dartford Borough

This Strategic Flood Risk Assessment (SFRA) covers the study area of Dartford
Borough. Dartford Borough covers an area of approximately 76km? and has an
estimated population of over 110,000.

The location of Dartford Borough is shown within Figure 1-1. Dartford Borough consists
of two distinct areas; the largely urbanised region north of the A2, and an area of
Metropolitan Green Belt south of the A2 containing open countryside and small
settlements!. The main settlement in the borough is Dartford Town Centre, with other
urban settlements including Stone, Swanscombe, Knockhall and Greenhithe.

1.2 Purpose of the Strategic Flood Risk Assessment

“Strategic policies should be informed by a strategic flood risk assessment, and
should manage flood risk from all sources. They should consider cumulative impacts
in, or affecting, local areas susceptible to flooding, and take account of advice from
the Environment Agency and other relevant flood risk management authorities,
such as lead local flood authorities and internal drainage boards.”

(National Planning Policy Framework (February 2019, updated June 2019), Section 14 paragraph
156)

This Strategic Flood Risk Assessment 2020 document supersedes the previous 2005
Kent Thameside SFRA and 2008 Dartford Town Centre SFRA.

The main purpose of the SFRA update was to prepare a document that provides
comprehensive and supporting evidence for the emerging Dartford Local Plan, which is
currently in the consultation stage, as well as to inform future updates to the existing
plan.

The SFRA update was also required to be compliant with the latest guidance described
in the 2019 update to the National Planning Policy Framework (NPPF), support the
selection of site allocations in the emerging Local Plan and to provide information and
guidance to be used in the preparation of Flood Risk Assessments (FRAs) in support of
site specific planning applications. The evidence in this SFRA shall also be used to
support the formulation of Neighbourhood Plans.

An updated NPPF was published in February 2019 (and subsequently amended in
June 2019) and sets out Government’s planning policies for England and how these are
expected to be applied. This updated Framework replaces the previous versions of the
NPPF published in July 2018 and March 2012.

The key objectives of the 2020 SFRA are:

e To provide a robust evidence base to support the Council’s emerging Local
Plan and inform the assessment of sites in the final Strategic Housing Land
Availability Assessment.

e To provide the basis for the application of the Sequential, and if necessary,
Exception Tests for developers and planners.

e To provide up to date information and guidance on flood risk in Dartford
Borough, taking into account the latest flood risk information (including the
probable impacts of climate change), the current state of national planning
policy and legislation and relevant studies.

! Dartford Borough Council, Dartford Core Strategy, 2011.

2020s0591 - Dartford Borough Council Final Level 1 and 2 SFRA 1


https://www.gov.uk/guidance/national-planning-policy-framework/10-meeting-the-challenge-of-climate-change-flooding-and-coastal-change
https://www.gov.uk/government/collections/revised-national-planning-policy-framework

To identify requirements for site specific flood risk assessments and be
suitable to inform the preparation of site specific FRAs.

1.3 Levels of SFRA

The Planning Practice Guidance advocates a tiered approach to risk assessment and
identifies the following two levels of SFRA:

1 Level One: where flooding is not a major issue and where development pressures
are low. The assessment should be sufficiently detailed to allow application of the
Sequential Test.

2 Level Two: where land outside Flood Zones 2 and 3 cannot appropriately
accommodate all the necessary development creating the need to apply the NPPF’s
Exception Test. In these circumstances the assessment should consider the
detailed nature of flood characteristics within a Flood Zone and assessment of other
sources of flooding.

This report fulfils the Level One and Level Two SFRA requirements.

1.4 SFRA outputs
To meet the objectives, the following outputs have been prepared:

A review and update of new and amended data sources.
Assessment of all potential sources of flooding
Assessment of the potential impact of climate on flood risk.

Mapping areas at risk from other sources including surface water, sewer,
ground water, reservoir inundation.

Mapping of location and extent of functional floodplain.

Recommendations of the criteria that should be used to assess future
development proposals and the development of a Sequential Test and
sequential approach to flood risk.

High-level screening of proposed development sites against flood risk
information.

Guidance for developers including requirements for site-specific flood risk
assessments.

Mapping areas covered by an existing flood alert / warning.

Identification of opportunities to reduce flood risk which can be included in
the Local Plan policies.

An assessment of surface water management issues and the application of
Sustainable Drainage Systems (SuDS).

Identification of flood defence infrastructure.

1.5 SFRA user guide
Table 1-1 outlines the layout and location of information that is included in the 2020

SFRA.

Table 1-1: SFRA report contents

Section Contents

1. Introduction Provides a background to the study, defines objectives,

outlines the approach adopted and the consultation
performed.
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Section

2. Flood risk policy and
strategy

Contents

Provides an overview of flood risk policy, legislation and
strategy.

3. Roles and
Responsibilities of Risk
Management Authorities

The roles and responsibilities of Risk Management
Authorities (RMAs) in Dartford Borough.

4. Planning policy for
local flood risk
management

Describes the Sequential Approach and application of
Sequential and Exception Tests.

Outlines cross boundary issues and considerations.

5. Climate change

Outlines climate change guidance and the implications
for Dartford Borough.

6. Sources of
information used in
preparing the SFRA

Outlines what information has been used in the
preparation of the SFRA.

7. Understanding flood
risk in the Local Plan
area

Introduces the assessment of flood risk and provides an
overview of the characteristics of flooding affecting the
borough.

Provides a summary of responses that can be made to
flood risk, together with policy and institutional issues
that should be considered.

8. Fluvial and coastal
defences

Assessment of existing flood defences and flood risk
management measures.

9. FRA requirements
and flood risk
management guidance

Identifies the scope of the assessments that must be
submitted in FRAs supporting applications for new
development.

Provides guidance for developers and outlines conditions
set by the Lead Local Flood Authority (LLFA) and the
Environment Agency that should be followed.

10. Surface water
management and SuDS

Advice on managing surface water run-off and flooding
and the application of SuDS.

11. Flood warning and
emergency planning

Outlines the flood warning service in the SFRA area and
provides advice for emergency planning, evacuation
plans and safe access and egress.

12. Strategic flood risk
solutions

Overview of possible strategies to reduce flood risk.

13. Level 1 assessment

A summary of the information presented in the site
screening table, an overview of areas where flood
defences may need improvements to reduce flood risk to
the development sites, and an overview of the
cumulative impacts of development in the study area.

14. Level 2 assessment

A summary of the sites included in the Level 2
assessment and the information used to assess the flood
risk to each site in greater detail to produce site
summary

15. Summary

Review of the Level 1 SFRA.

16. Recommendations

Identifies recommendations for the council to consider
as part of Flood Risk Management policy.
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‘ Section Contents

Appendix A-K: Maps showing flood risk information from all sources.
Flood risk mapping

Appendix L: Level 1 Site | Screening table showing the flood risk from all sources to

Screening table the Level 1 development sites.

Appendix M: Level 2 site | Summary tables detailing flood risk to sites assessed in
summary tables the Level 2 SFRA.

Appendix N: Level 2 site | Mapping used to support the Level 2 SFRA.

mapping

Appendix O: SFRA user | Guidance for using the SFRA to support the planning
guide process.

1.6 Consultation

The following parties have been consulted during the preparation of the Level 1 and
Level 2 SFRA:

e Dartford Borough Council

e Kent County Council

e Environment Agency

o Ebbsfleet Development Corporation
e Southern Water and Thames Water
e Natural England

¢ Neighbouring authorities (Gravesham Borough Council, Sevenoaks District
Council, Thurrock Council, Bromley Council, Bexley Council)

1.7 Use of SFRA data

Level 1 SFRAs are high-level strategic documents and do not go into detail on an
individual site-specific basis. The primary purpose is to provide an evidence base to
inform the Local Plan and any future flood risk policies.

Developers will still be required to undertake site-specific Flood Risk Assessments to
support Planning Applications. Developers will be able to use the information in the
SFRA to scope out the sources of flood risk that will need to be explored in more detail
at site level.

Hyperlinks to external guidance documents/ websites are provided in blue
throughout the SFRA.

Advice to users has been highlighted in throughout the document.

On the date of publication, the SFRA contains the latest flood risk information. Over
time, new information will become available to inform planning decisions, such as
updated hydraulic models (which then update the Flood Map for Planning), flood event
information, new defence schemes and updates to policy and legislation. Developers
should check the online Flood Map for Planning in the first instance to identify any
major changes to the Flood Zones.
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Figure 1-1: Local Plan area and neighbouring authorities
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2

The Planning Framework and Flood Risk Policy

This section sets out the relevant legislation, policy and strategy for Flood Risk
Management in Dartford Borough.

2.1 Key legislation for flood and water management

2.1.1

2.1.2

2.1.3

Floods Directive (2007) and Flood Risk Regulations (2009)

The Flood Risk Regulations translate the EU Floods Directive into UK law. The EU
requires Member States to complete an assessment of flood risk (known as a
Preliminary Flood Risk Assessment (PFRA)) and then use this information to identify
areas where there is a significant risk of flooding. The threshold for designating
significant Flood Risk Areas is defined by DEFRA. For these Flood Risk Areas, States
must then undertake Flood Risk and Hazard Mapping and produce Flood Risk
Management Plans.

Under the Flood Risk Regulations LLFAs and the Environment Agency have the task of
preparing a Preliminary Flood Risk Assessment (PFRA) report every 6 years. As the
LLFA, Kent County Council must review the flood risk from local flood sources which
includes surface water, groundwater and ordinary watercourses. The Environment
Agency must review the flood risk from fluvial and coastal flood risks.

The LLFA PFRA document that covers the study area was first published by Kent
County Council (KCC) as the LLFA in 2011. In 2011, ten indicative Flood Risk Areas
were identified nationally by Defra / the Environment Agency, and as a result of KCC's
assessment, none encroached on Dartford Borough Council’s Local Plan area.

Under the Regulations, the Environment Agency exercised an ‘Exception’ in 2011 and
did not prepare a PFRA for risk from rivers, reservoirs and the sea. This then made it
a requirement for the EA to prepare and publish a Flood Risk Management Plan (FRMP).

In 2017, KCC prepared an addendum to the PFRA which updated the 2011 report.
The exercise was also carried out in 2018 by the Environment Agency and a further
national study was prepared to identify potential areas of significant flood risk (“Flood
Risk Areas”). The north of Dartford Borough is located within the London and Thames
Estuary Flood Risk Area.

Flood and Water Management Act (FWMA) (2010)

The Flood and Water Management Act (FWMA) was passed in April 2010. It aims
to improve flood risk management and the way we manage water resources.

The FWMA created clearer roles and responsibilities and helped to define a more risk-
based approach to managing flooding. This included creating a lead role for some LAs,
as LLFAs, to have a strategic overview of local flood risk (from surface water,
groundwater and ordinary watercourses) and provide a national overview role of all
flood risk for the EA.

The content and implications of the FWMA provide opportunities for improved and
integrated land use planning and flood risk management by LAs and other key partners.
The integration and synergy of strategies and plans at national, regional and local
scales, is increasingly important to protect vulnerable communities and deliver
sustainable regeneration and growth.

Water Framework Directive (2000) & Water Environmental Regulations (2017)
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http://www.legislation.gov.uk/uksi/2009/3042/contents/made
https://ec.europa.eu/environment/water/flood_risk/
https://www.kent.gov.uk/__data/assets/pdf_file/0013/12091/Preliminary-flood-risk-assessment.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/698611/PFRA_Kent_County_Council_2017.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/764784/English_PFRA_December_2018.pdf
http://www.legislation.gov.uk/ukpga/2010/29/pdfs/ukpga_20100029_en.pdf

The purpose of the Water Framework Directive (WFD), which was transposed into
English Law by the Water Environment Regulations (first published in 2003 and
updated in 2017), is to deliver improvements across Europe in the management of
water quality and water resources. This is enforced through a series of plans called
River Basin Management Plans (RBMP) (see section 2.2.3), which were last published
in 2015 and are currently being updated.

Dartford Borough lies within the Thames River Basin District.

2.1.4 Byelaws

Land Drainage Byelaws outline legal obligations and responsibilities when undertaking
works on or close to a watercourse, for the purpose of preventing flooding, or mitigating
any damage caused by flooding.

The Dartford Local Plan area is covered by the Southern Region Land Drainage and
Sea Defence Byelaws and the Thames Region Land Drainage Byelaws enforced
by the Environment Agency. These Byelaws have effect on functions relating to land
drainage in the Southern Water and Thames Water Authority areas for any Main River
or sea and tidal defences.

Byelaws relating to Main Rivers within the Southern and Thames Regions cover river
control works, the flow of water in rivers, the duties of riparian owners, operations in
rivers/ on banks and the placing of vessels in rivers. Byelaws relating to sea and tidal
defences within the region cover the prevention of interference with defences, the
maintenance and alteration of defences and the control of animals, vessels or acts
affecting sea defences (e.g. erections and excavations).

Compliance to the relevant standards must be demonstrated by any developer planning
works within proximity of a water body within the Local Plan area.

2.1.5 Additional Legislation
Further legislation related to development and flood risk in Dartford Borough include:

¢ The Town and Country Planning Act (1990) and the Water Industry Act
(1991). These set out the roles and responsibilities for organisations that have a
role in Flood Risk Management (FRM).

¢ The Environmental Permitting Regulations (2018). This sets out where
developers will need to apply for additional permission (as well as Planning
Permission) to undertake works to an Ordinary Watercourse or Main River.

e Other environmental legislation such as the Habitats Directive (1992),
Environmental Impact Assessment Directive (2014) and Strategic
Environmental Assessment Directive (2001) also apply as appropriate to
strategic and site-specific developments to guard against environmental damage.

2.2 Key national, regional and local policy documents and strategies

Table 2-1 summarises key national, regional and local flood risk policy and strategy
documents and how these apply to development and flood risk. Figure 2-1 shows how
these documents are linked. Hyperlinks are provided to external documents. These
documents may:

e Provide useful and specific local information to inform Flood Risk Assessments.

e Set the strategic policy and direction for Flood Risk Management (FRM) and
drainage - they may contain policies and action plans that set out what future
flood mitigation and climate change adaptation plans may affect a development
site. A developer should seek to contribute in all instances to the strategic
vision for FRM and drainage in the borough.
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https://ec.europa.eu/environment/water/water-framework/index_en.html
http://www.legislation.gov.uk/uksi/2003/3242/contents/made
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/289778/LIT_8493_0c7151.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/289778/LIT_8493_0c7151.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/297294/geth0907bndj-e-e.pdf
https://www.legislation.gov.uk/ukpga/1990/8/contents
https://www.legislation.gov.uk/ukpga/1991/56/contents
https://www.legislation.gov.uk/ukpga/1991/56/contents
http://www.legislation.gov.uk/uksi/2018/110/contents/made
https://ec.europa.eu/environment/nature/legislation/habitatsdirective/index_en.htm
https://ec.europa.eu/environment/eia/eia-legalcontext.htm
https://ec.europa.eu/environment/eia/sea-legalcontext.htm
https://ec.europa.eu/environment/eia/sea-legalcontext.htm
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e Provide guidance and/or standards that informs how a developer should assess
flood risk and/or design flood mitigation and SuDS.
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National

Regional

Table 2-1: National, regional and local key flood risk policy and strategy documents

Document, lead author and date Relevant direct legislation Information Policy and Development Next update due
measures design
requirements
Flood and Coastal Erosion FWMA (Section 2.1.2) No Yes No 2026
Management Strategy (Environment
Agency) 2020
Natural Flood Management Plans N/A Yes No No -
(Environment Agency)
National Planning Policy Planning and Compulsory Purchase Act No Yes Yes -
Framework/Guidance (MHCLG) 2004 as amended & The Town and
2019/2014 Country Planning (Local Planning)
(England) Regulations 2012 as amended
Thames River Basin District River WFD (Section 2.1.3) No Yes No 2021
Basin Management Plan (Environment
Agency) 2016
Thames River Basin District Flood Flood Risk Regulations (Section 2.1.1) No Yes No 2021
Risk Management Plan (Environment
Agency) 2016
North Kent Rivers Catchment Flood N/A Yes Yes No -
Management Plan (Environment
Agency) 2009
TE2100 (Environment Agency) 2011 N/A Yes Yes No 2022
Climate Change guidance for N/A No No Yes 2020
development and flood risk
(Environment Agency) 2019
Kent Local Flood Risk Management FWMA (Section 2.1.2) Yes No No -
Strategy 2017-2023 (KCC) 2017
Kent County Council Drainage and FWMA (Section 2.1.2) Yes Yes No -
Planning Policy (KCC) 2019
Kent Thameside Water Cycle Study: N/A Yes No No =
Phase 1 2009
Thameside Stage 1 Surface Water N/A No Yes No -
Management Plan / Dartford Stage 2
Surface Water Management Plan
(KCC) 2013/ 2016
Dartford Core Strategy / Dartford Planning and Compulsory Purchase Act No Yes No 2020
Development Policies Plan (DBC) 2004 as amended & The Town and
2011/ 2017 Country Planning (Local Planning)
(England) Regulations 2012 as amended
Drainage and Wastewater Management N/A Yes Yes Yes 2023

Plans (Southern Water / Thames Water)
due 2023
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https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/228898/9780108510366.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/228898/9780108510366.pdf
http://wwnp.jbahosting.com/
https://www.gov.uk/government/collections/revised-national-planning-policy-framework
https://www.gov.uk/government/collections/revised-national-planning-policy-framework
https://www.gov.uk/government/collections/planning-practice-guidance
https://www.gov.uk/government/collections/river-basin-management-plans-2015#thames-river-basin-district-rbmp:-2015
https://www.gov.uk/government/collections/river-basin-management-plans-2015#thames-river-basin-district-rbmp:-2015
https://www.gov.uk/government/publications/thames-river-basin-district-flood-risk-management-plan
https://www.gov.uk/government/publications/thames-river-basin-district-flood-risk-management-plan
https://www.gov.uk/government/publications/north-kent-rivers-catchment-flood-management-plan
https://www.gov.uk/government/publications/north-kent-rivers-catchment-flood-management-plan
https://www.gov.uk/government/publications/thames-estuary-2100-te2100
https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances
https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances
https://www.kent.gov.uk/__data/assets/pdf_file/0010/79453/Local-Flood-Risk-Management-Strategy-2017-2023.pdf
https://www.kent.gov.uk/__data/assets/pdf_file/0010/79453/Local-Flood-Risk-Management-Strategy-2017-2023.pdf
https://www.kent.gov.uk/__data/assets/pdf_file/0003/49665/Drainage-and-Planning-policy-statement.pdf
https://www.kent.gov.uk/__data/assets/pdf_file/0003/49665/Drainage-and-Planning-policy-statement.pdf
https://windmz.dartford.gov.uk/media/01WaterCycleStratFinal.pdf
https://windmz.dartford.gov.uk/media/01WaterCycleStratFinal.pdf
https://www.kent.gov.uk/about-the-council/strategies-and-policies/environment-waste-and-planning-policies/flooding-and-drainage-policies/surface-water-management-plans/thameside-surface-water-management-plan
https://www.kent.gov.uk/about-the-council/strategies-and-policies/environment-waste-and-planning-policies/flooding-and-drainage-policies/surface-water-management-plans/thameside-surface-water-management-plan
https://www.kent.gov.uk/__data/assets/pdf_file/0017/73133/2013s7695-Dartford-SWMP-Stage-2-v5-November-2016-lores.pdf
https://www.kent.gov.uk/__data/assets/pdf_file/0017/73133/2013s7695-Dartford-SWMP-Stage-2-v5-November-2016-lores.pdf
https://windmz.dartford.gov.uk/media/Inspector%20Approved%20Core%20Strategy.pdf
https://windmz.dartford.gov.uk/media/DP_Plan_Final_Version_for_Adoption_for_web.pdf
https://windmz.dartford.gov.uk/media/DP_Plan_Final_Version_for_Adoption_for_web.pdf
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Figure 2-1: Strategic planning links and key documents for flood risk
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2.2.1 The National Flood and Coastal Erosion Risk Management Strategy for England

The National Flood and Coastal Erosion Risk Management Strategy (FCERM) for
England provides the overarching framework for future action by all risk management
authorities to tackle flooding and coastal erosion in England. The new Strategy has
been in preparation since 2018. The Environment Agency brought together a wide
range of stakeholders to develop the strategy collaboratively. The Strategy is more
ambitious than the previous one from 2011 and looks ahead to 2100 and the action
needed to address the challenge of climate change.

The Strategy has been split into 3 high level ambitions: climate resilient places, today’s
growth and infrastructure resilient in tomorrow’s climate and a nation ready to respond
and adapt to flooding and coastal change. Measures include updating the national
river, coastal and surface water flood risk mapping and the understanding of long term
investment needs for flood and coastal infrastructure, trialling new and innovative
funding models, flood resilience pilot studies, developing an adaptive approach to the
impacts of climate change, seeking nature based solutions towards flooding and erosion
issues, integrating natural flood management into the new Environmental Land
Management scheme, considering long term adaptive approaches in Local Plans,
maximising the opportunities for flood and coastal resilience as part of contributing to
environmental net gain for development proposals, investing in flood risk infrastructure
that supports sustainable growth, aligning long term strategic planning cycles for flood
and coastal work between stakeholders, mainstreaming property flood resilience
measures and ‘building back better’ after flooding, consistent approaches to asset
management and record keeping, updating guidance on managing high risk reservoirs
in light of climate change, critical infrastructure resilience, education, skills and capacity
building, research, innovation and sharing of best practise, supporting communities to
plan for flood events, develop world leading ways of reducing the carbon and
environmental impact from the construction and operation of flood and coastal
defences, development of digital tools to communicate flood risk and transforming the
flood warning service and increasing flood response and recovery support.

The Strategy was laid before parliament in July 2020 for formal adoption and published
alongside a New National Policy Statement for Flood and Coastal Erosion Risk
Management. The statement sets out five key commitments which will accelerate
progress to better protect and better prepare the country for the coming years:

e Upgrading and expanding flood defences and infrastructure across the
country,

e Managing the flow of water to both reduce flood risk and manage drought,

e Harnessing the power of nature to not only reduce flood risk, but deliver
benefits for the environment, nature, and communities,

e Better preparing communities for when flooding and erosion does occur

e Ensuring every area of England has a comprehensive local plan for dealing
with flooding and coastal erosion.

2.2.2 Natural Flood Management Plans

The Environment Agency has developed Natural Flood Management (NFM)
mapping which displays opportunities for NFM. These maps are to be used as a guide
and supplemented with local knowledge to provide a starting point for discussions
about NFM. NFM aims to protect, restore and emulate the natural functions of
catchments, floodplains, rivers and the coast. NFM should be used on a catchment
wide scale and is the linking of blue and green infrastructure.

The maps identify NFM opportunities on different catchment scales:
e National River Basin Districts
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e River Basin Districts showing Management Catchments
¢ Management Catchments showing Water Body Catchments
e Water Body Catchments.

These catchments cross boundaries between the Dartford Local Plan area and other
neighbouring authorities. Discussions about NFM should be had with catchment
stakeholders in combination with local knowledge.

2.2.3 River Basin Management Plans

River Basin Management Plans (RBMPs) are prepared under the WFD (Section 2.1.3)
and assess the pressure facing the water environment in River Basin Districts. The
Local Plan area falls within the Thames River Basin District River Basin
Management Plan (2016).

The plan provides a summary of programmes of measures that help prevent
deterioration to protect and improve the beneficial use of the water environment in the
river basin district. An assessment of whether deterioration has occurred from the
2015 classification baseline will be carried out in 2021.

Measures are presented for each significant water management issue in the river basin
district which are:

e Physical modifications

e Managing pollution from waste water

e Managing pollution from towns, cities and transport
e Changes to natural flow and levels of water

¢ Managing invasive non-native species

e Managing pollution from rural areas

2.2.4  Flood Risk Management Plans

Under the Flood Risk Regulations (Section 2.1.1), Flood Risk Management Plans
(FRMPs) are required. FRMPs set out how organisations, stakeholders and communities
will work together to manage flood risk within a catchment.

The FRMP process adopts the same catchments as used in the preparation of River
Basin Management Plans (as prepared to meet the requirements of the Water
Framework Directive). The Local Plan Area lies within the Thames River Basin District,
with most of the borough located within the Darent and Cray management catchment
area and the east of borough within the Medway management catchment area.

More detailed strategic information on proposed strategic measures and approaches
can be found in the Thames River Basin District Flood Risk Management Plan
(2016) - Parts A, B and C. The FRMP draws on previous policies and actions identified
in the Catchment Flood Management Plans and incorporates information from Local
Flood Risk Management Strategies.

2.2.5 Catchment Flood Management Plans

Catchment Flood Management Plans (CFMPs) are a high-level strategic plan providing
an overview of flood risk across each river catchment. The Environment Agency use
CFMPs to work with other key-decision makers to identify and agree long-term policies
for sustainable flood risk management.

There are six pre-defined national policies provided in the CFMP guidance and these
are applied to specific locations through the identification of ‘Policy Units’. These
policies are intended to cover the full range of long-term flood risk management options
that can be applied to different locations in the catchment.
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The Local Plan area is covered by the North Kent Rivers Catchment Flood
Management Plan (2009). The primary policy units for the Local Plan area are:

e Policy 1 - North Kent Downs. Areas of low to moderate fluvial flood risk
that will continue to be monitored and advised.

e Policy 4 - Dartford and Ebbsfleet. Areas of low, moderate or high flood
risk where flood risk is currently managed effectively but further action may
be needed to keep pace with climate change.

e Policy 5 - Shuttle and Upper Cray. Areas of moderate to high flood risk
where further action can be taken to reduce flood risk.

e Policy 6 - Upper Darent and tributaries. Areas of low to moderate flood
risk where action will be taken to store water or manage runoff to provide
overall flood risk reduction or environmental benefits.

2.2.6 Thames Estuary 2100

The Thames Estuary 2100 (TE2100) was first published in 2011 outlining the
Environment Agency’s plans for managing tidal flood risk in the Thames Estuary until
2100. The Local Plan area lies within the Dartford & Erith, and the Swanscombe &
Northfleet policy units. These areas are within Policy Zone 4 of the TE2100 plan, where
the Environment Agency aim to take further action to keep up with climate and land
use change so the flood risk does not increase. The plan outlines recommendations
for flood risk management for different action zones across the estuary, with different
recommendations for the short, medium, and long term. The action zones of greatest
relevance to the Local Plan area are Action Zone 0, which includes strategic estuary
wide policy recommendations, and Action Zone 5, which covers the policy units within
Dartford Borough.

A five-year review TE2100 plan was published in 2016, concluding a review of the
policies and recommendations of the original plan was not necessary at the time. A
further review of the full plan is currently being undertaken and it is anticipated that
the updated plan will be finalised by 2022.

A further consideration with respect to the TE2100 proposals is the land identified as
being required in the future for Flood risk Management. The provisions for these
measures should be aligned with the local plan proposals.

2.2.7 Kent Local Flood Risk Management Strategy 2017-2023

Under the Flood and Water Management Act (Section 2.1.2), LLFA’s are required to
develop, maintain, apply and monitor a Local Flood Risk Management Strategy
(LFRMS). Kent County Council as the LLFA are responsible for the LFRMS for Kent,
which includes the Local Plan area. The Kent Local Flood Risk Management
Strategy 2017-2023 (2017) sets out the strategic vision for local flood risk
management in Kent.

The 2017 LFRMS builds upon the previous version, the Kent County Council Local
Flood Risk Management Strategy, published in 2013.

2.2.8 LLFAs, surface water and SuDS

On 18 December 2014 a Written Ministerial Statement from the Secretary of State
for Communities and Local Government set out changes to the planning process that
would apply for major development from 6 April 2015. These were implemented in the
Town and Country Planning (Development Management Procedure) (England)
Order 2015.

Major developments are defined as:
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https://www.gov.uk/government/publications/north-kent-rivers-catchment-flood-management-plan
https://www.gov.uk/government/publications/north-kent-rivers-catchment-flood-management-plan
https://www.gov.uk/government/publications/thames-estuary-2100-te2100
https://www.kent.gov.uk/__data/assets/pdf_file/0010/79453/Local-Flood-Risk-Management-Strategy-2017-2023.pdf
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https://www.kent.gov.uk/__data/assets/pdf_file/0016/12076/Kent-Local-Flood-Risk-Management-Strategy-Report.pdf
https://www.kent.gov.uk/__data/assets/pdf_file/0016/12076/Kent-Local-Flood-Risk-Management-Strategy-Report.pdf
http://www.parliament.uk/business/publications/written-questions-answers-statements/written-statement/Commons/2014-12-18/HCWS161/
http://www.legislation.gov.uk/uksi/2015/595/contents/made
http://www.legislation.gov.uk/uksi/2015/595/contents/made

e Residential development: 10 dwellings or more, or residential development
with a site area of 0.5 hectares or more where the number of dwellings is
not yet known; and

e Non-residential development: provision of a building or buildings where the
total floor space to be created is 1,000 square metres or more or, where the
floor area is not yet known, a site area of 1 hectare or more.

When considering planning applications, Local Planning Authorities should consult the
LLFA on the management of surface water so that:

e the proposed minimum standards of operation are appropriate

e there are clear arrangements for on-going maintenance over the
development’s lifetime, through the use of planning conditions or planning
obligations.

As LLFA, KCC has a strategic overview role for local flood risk, which involves flooding
from surface water, groundwater and ordinary watercourses. The Kent County
Council Drainage and Planning Policy sets out the requirements that KCC has for
drainage strategies and surface water management provisions relating to development
applications.

2.2.9 Water quality

The Kent Thameside Water Cycle Study: Phase 1 (2009) was published to aid the
sustainable development of the Thameside area, covering Dartford Borough and
Gravesham. The study assesses the capacity for new development in the Thameside
area in regard to water resources / supply, and water quality, stating that there are no
ultimate environmental or water infrastructure constraints to planned development for
the period up to 2026. The report also provides recommendations for the
implementation of Sustainable Drainage Systems (SuDS) to manage attenuation
volumes.

2.2.10 Surface Water Management Plans

Surface Water Management Plans (SWMPs) outline the preferred surface water
management strategy in a given location. SWMPs are undertaken by LLFAs in
consultation with key local partners who are responsible for surface water management
and drainage in their area. SWMPs establish a long-term action plan to manage surface
water in a particular area and are intended to influence future capital investment,
drainage maintenance, public engagement and understanding, land-use planning,
emergency planning and future developments.

The SWMPs applicable to the Local Plan area are summarised below. The outcomes
and actions from these SWMPs should be considered in the context of proposed
developments within their study areas.

Thameside Stage 1 Surface Water Management Plan

The Thameside SWMP (2013) was undertaken by Kent County Council to investigate
the local flood risks in Dartford and Gravesham as part of their role in understanding
local flood risk management in Kent.

In the SWMP Dartford Borough is split into two Drainage Areas, Dartford Town in the
north of the borough and Dartford Rural in the south. The SWMP uses historic records
of flooding and flood risk mapping to identify high risk areas that have experience
flooding from local sources.

The plan outlines recommendations for actions for the reduction of flood risk, including
generic actions applicable to the whole Thameside SWMP area and location specific
actions targeted to locations identified as having experienced previous flooding from
local sources. The action plan details the partners or stakeholders involved for each
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action, as well as the indicative costs and associated timescales. The Stage 1 SWMP
also recommended a detailed SWMP be completed for the Dartford Town Drainage
Area.

Dartford Stage 2 Surface Water Management Plan

The Dartford Stage 2 SWMP (2016) was undertaken following the recommendation
of the Stage 1 SWMP with the objective of providing a detailed understanding of the
causes and consequences of surface water flooding and to assess potential mitigation
measures.

Flood hotspots were identified using historic flood records and surface water flood
mapping. Potential options to mitigate flood risk in Dartford were identified with the
costs and benefits of each measure assessed. This assessment was used to
recommend actions for reducing flood risk across Dartford, again with generic action
for the whole of Dartford and with location specific actions targeted at the hotspots.

2.2.11 Drainage and Wastewater Management Plans

Southern Water and Thames Water are currently preparing Drainage and Wastewater
Management Plans (DWMP) that will include the Local Plan area. The DWMPs are
intended to provide the basis for long-term planning involving all organisations with
interests and / or responsibilities relating to drainage, flooding, and protection of the
environment. It is anticipated these will be published in 2023 and should be referred
to once available.

2.3 Local Plan policies
Adopted Local Plan

The Dartford Core Strategy (2011) and Dartford Development Policies Plan
(2017) provide the policy framework and long-term strategy to manage development,
promotes sustainable growth, deliver infrastructure, and maintain and enhance
Dartford’s heritage, open space and existing or emerging residential neighbourhoods.
The key policies relating to flood risk and drainage are:

e Policy CS 24 - Flood Risk
e Policy CS 25 - Water Management
e Policy DP11 - Sustainable Technology and Construction
Additional relevant policies include:
e Policy CS 2 - Dartford Town Centre
Policy CS 3 - Northern Gateway Strategic Site
Policy CS 5 - Ebbsfleet Valley Strategic
Policy CS 6 - Thames Waterfront
Policy CS 12 - Network of Shopping Centres

Policy CS 14 - Green Space

Policy CS 20 - Gypsies and travellers
Policy DP2 - Good Design in Dartford
e Policy DP10 - Gypsy, Traveller and Travelling Showpeople Accommodation

Emerging Local Plan

Dartford Borough Council are currently preparing an updated Local Plan to inform
planning and infrastructures within the borough up to 2037. The emerging document
should be referred to for the latest requirements for development applications once
available.
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3 Roles and responsibilities of Risk Management Authorities

The roles and responsibilities of Risk Management Authorities (RMAs) in Dartford
Borough, as described in the Flood Risk Regulations (2009) and Flood and Water
Management Act (2010) are outlined in this section.

3.1 Dartford Borough Council

As a Local Planning Authority, Dartford Borough Council assess, consult on and
determine whether development proposals are acceptable, so that flooding and other
similar risks are effectively managed.

The council will consult relevant statutory consultees as part of planning application
assessments and may, in some cases, also contact non-statutory consultees, such as
Southern Water, that have an interest in the planning application.

3.2 Environment Agency

The Environment Agency is responsible for protecting and enhancing the environment
and contributing to the government’s aim of achieving sustainable development in
England and Wales. In terms of flood risk, the Environment Agency has a strategic
overview of all sources of flooding and coastal erosion. Examples of this strategic
overview role include:

e Setting the direction for managing the risks through strategic plans;
e Providing evidence and advice to inform Government policy and support others;

e Working collaboratively to support the development of risk management skills
and capacity; and

e Providing a framework to support local delivery.
The Agency also has operational responsibility for managing the risk of flooding from
main rivers, reservoirs, estuaries and the sea. The Agency also provides coastal
erosion management where this is provided in conjunction with the implementation of
coastal flood defences, such as in the Thames Estuary. The Environment Agency has
powers to carry out flood and coastal risk management work and to regulate the actions
of other flood risk management authorities on the coast. These powers are permissive,
which means they are not a duty.

The Environment Agency also has powers to regulate and consent works. You must
follow the environmental permitting rules if you want to do work:

e ON Or near a main river

e on or near a flood defence structure
e in a flood plain

e 0N or near a sea defence

Further details on Environment Agency permits can be found on the Environment
Agency’s Flood risk activities: environmental permits website.

3.3 Kent County Council

As the Lead Local Flood Authority (LLFA) for the area, Kent County Council’s duties and
powers include:

e Local Flood Risk Management Strategy (LFRMS): LLFAs must develop,
maintain, apply and monitor a LFRMS to outline how they will manage flood
risk, identify areas vulnerable to flooding and target resources where they
are needed most.
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e Flood Investigations: When appropriate and necessary LLFAs must
investigate and report on flooding incidents (Section 19 investigations).

e Register of Flood Risk Features: LLFAs must establish and maintain a register
of structures or features which, in their opinion, are likely to have a
significant effect on flood risk in the LLFA area.

e Designation of Features: LLFAs may exercise powers, as all RMAs can, to
designate structures and features that affect flood risk, requiring the owner
to seek consent from the authority to alter, remove or replace it.

e Consenting: When appropriate, LLFAs will perform consenting of works on
ordinary watercourses. Further details can be found on the KCC land
drainage website.

e Regulation: The LLFA has enforcement powers under the Land Drainage Act
1991 and FWMA 2010.

KCC is also the Local Highway Authority and manages highway drainage, carrying out
maintenance and improvement works on an on-going basis, as necessary, to maintain
highway assets, making appropriate allowances for flood risk and climate change. It
also has the responsibility to ensure road projects cause no increased flood risk. KCC
are statutory consultees with respect to surface water management in proposed new
development. KCC’s sustainable drainage in planning website provides further
information and advice.

3.4 Water and wastewater providers

Southern Water and Thames Water both operate as sewerage undertakers within the
Local Plan area. Southern Water covers Gravesham and Swanscombe while Thames
Water is responsible for the sewers in Dartford. The sewerage undertakers have the
responsibility to maintain surface, foul and combined public sewers to ensure the area
is drained effectively. When flows (foul or surface water) are proposed to enter public
sewers, Southern Water and Thames Water will assess whether the public system has
the capacity to accept these flows as part of their pre-application service. If there is
not available capacity, they will provide a solution that identifies the necessary
mitigation. The water authorities can also comment on the available capacity of foul
and surface water sewers as part of the planning application process although this is
not a statutory role.

Early discussions with Southern Water or Thames Water are recommended so they can
plan upgrades to infrastructure and sewer capacity in line with Developer’s phasing
plans.

For further details about developer services and relevant application forms please see
Southern Waters Developer Services website and Thames Waters Developer
Services Website.

3.5 Ebbsfleet Development Corporation
Ebbsfleet Development Corporation is the planning authority, set up by central
government, which is responsible for development control in Ebbsfleet Garden City.
Ebbsfleet Garden City will include the delivery of up to 15,000 homes and create 30,000
jobs in north Kent. The location of Ebbsfleet Development Corporation’s authority area
is shown in Figure 1-1

Dartford Borough Council maintain responsibility for strategic planning in the area and
is the main point of contact for the Local Plan and SFRA.
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4

Planning policy for flood risk management

This section summarises national planning policy for development and flood risk.

4.1 National Planning Policy Framework and Guidance

The revised National Planning Policy Framework (NPPF) was published in
February 2019 (and subsequently amended in June 2019), replacing the previous
versions published in July 2018 and March 2012. The NPPF sets out Government's
planning policies for England. It must be taken into account in the preparation of local
plans and is a material consideration in planning decisions. The NPPF defines Flood
Zones, how these should be used to allocate land and flood risk assessment
requirements. The NPPF states that:

"Strategic policies should be informed by a strategic flood risk assessment and should
manage flood risk from all sources. They should consider cumulative impacts in, or
affecting, local areas susceptible to flooding, and take account of advice from the
Environment Agency and other relevant flood risk management authorities, such as
lead local flood authorities and internal drainage boards”

National Planning Practice Guidance (PPG) on flood risk was published in March
2014 (and has since been revised / updated) and sets out how the policy should be
implemented. Diagram 1 in the PPG sets out how flood risk should be considered in
the preparation of Local Plans.

4.2 The sequential, risk-based approach

4.2.1

This approach is designed to ensure areas with little or no risk of flooding (from any
source) are developed in preference to areas at higher risk, with the aim of keeping
development outside of medium and high flood risk areas (Flood Zones 2 and 3) and
other sources of flooding, where possible. In the long term this will strategically reduce
the reliance on flood risk management measures and avoid commitment to the long
term investment required so the measures maintain appropriate standards of safety
under climate change conditions.

When drawing up a Local Plan, it is often the case that it is not possible for all new
development to be allocated on land that is not at risk from flooding. In these
circumstances the Flood Zone maps, which show the extent of inundation without the
presence of defences, are too simplistic. Thus, a greater understanding of the scale
and nature of the actual flood risks is required as the Flood Zones do not take account
of the effect of flood risk management measures.

Flood Zones

The NPPF Flood Risk and Coastal Change Guidance identifies four main Flood Zones,
which apply to both Main River and Ordinary Watercourses. The four main Flood Zones
are summarised in Table 4-1.
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Table 4-1: Flood Zone descriptions

Zone

Probability

Description

Zone 1

Low

This zone comprises land assessed as having a less than 0.1% AEP
(1 in 1000 annual probability of river or sea flooding in any year)
for the present day.

All land uses are appropriate in this zone.

For development proposals on sites comprising one hectare or
above the vulnerability to flooding from other sources as well as
from river and sea flooding, and the potential to increase flood risk
elsewhere through the addition of hard surfaces and the effect of
the new development on surface water run-off, should be
incorporated in a flood risk assessment.

Zone 2

Medium

This zone comprises land assessed as having between a 0.1% -
1% AEP (1 in 100 and 1 in 1,000 annual probability of river
flooding) or between a 0.1% - 0.5% AEP (1 in 200 and 1 in 1,000
annual probability of sea flooding) for the present day.

Essential infrastructure, water compatible infrastructure, less
vulnerable and more vulnerable land uses (as set out by NPPF) are
appropriate in this zone. Highly vulnerable land uses are allowed
as long as they pass the Exception Test.

All developments in this zone require an FRA.

Zone 3a

High

This zone comprises land assessed as having a greater thana 1.0%
AEP (1 in 100 annual probability of river flooding) or a greater than
a 0.5% AEP (1 in 200 annual probability of flooding from the sea)
in any year for the present day. Developers and the local
authorities should seek to reduce the overall level of flood risk,
relocating development sequentially to areas of lower flood risk
and attempting to restore the floodplain and make open space
available for flood storage.

Water compatible and less vulnerable land uses are permitted in
this zone. Highly vulnerable land uses are not permitted. More
vulnerable and essential infrastructure are only permitted if they
pass the Exception Test.

All developments in this zone require an FRA.

Zone 3b

Functional
Floodplain

This zone comprises land where water has to flow or be stored in
times of flood for the present day. Local planning authorities
should identify, in their SFRA, areas of functional floodplain, in
agreement with the Environment Agency. The identification of
functional floodplain should take account of local circumstances.

Only water compatible and essential infrastructure are permitted
in this zone and should be designed to remain operational in times
of flood, resulting in no loss of floodplain or blocking of water flow
routes. They must also be safe for users and not increase flood
risk elsewhere. Essential Infrastructure will only be permitted if it
passes the Exception Test.

All developments in this zone require an FRA.
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4.3 Applying the Sequential Test and Exception Test in the preparation of the Local
Plan

When preparing a Local Plan, the Local Planning Authority should demonstrate it has
considered a range of site allocations, using the SFRA when applying the Sequential
and Exception Tests as appropriate.

The Sequential Test should be applied to the whole Local Planning Authority area to
increase the likelihood of allocating development in areas not at risk of flooding.

It is recommended that the Council considers the climate change maps to understand
how the Flood Zones are predicted to change over the lifetime of the development.
These maps can give an indication of the future Flood Zones.

In accordance with the NPPF guidance the Sequential Test should use the present-day
flood zones (Flood Zones 1, 2, 3a and 3b) for the consideration of site allocations and
windfall sites. Within each flood zone, the sequential approach should be applied to
the location of development within a site in areas known to be at risk now or in the
future from any form of flooding.

The Sequential Test can be undertaken as part of a Local Plan Sustainability Appraisal.
Alternatively, it can be demonstrated through a free-standing document, or as part of
strategic housing land or employment land availability assessments. NPPF Planning
Practice Guidance for Flood Risk and Coastal Change describes how the Sequential
Test should be applied in the preparation of the Local Plan (see Figure 4-1).

The Exception Test should only be applied following the application of the Sequential
Test and as set out in Table 3 of the 2014 NPPF Planning Practice Guidance: Flood Risk
and Coastal Change. The NPPF Guidance describes how the Exception Test should
be applied in the preparation of a Local Plan (Figure 4-2).
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Figure 4-1: Applying the Sequential Test in the preparation of a Local Plan

START

Can development be
located entirely within
Flood Zone 17

—No—»

Yes

Can development be
located entirely within
Flood Zone 1 or 27

— No—»]

¥

Y

Can development be
located entirely within
Flood Zone 1, 2 or 3a?

— No—]

Is development
proposed in Flood
Zone 3b?

Yes

Prepare supporting
flood risk policy
including requirement
for site-specific flood
risk assessments

Can highly vulnerable
development be
located within Flood
Zone 1?

Is highly vulnerable
development
proposed in Flood
Zone 3a?

|
No

!

No

A

Are there any wider
strategic planning
objectives for the

development in high

risk areas?

Yes

Yes
Rl

Could it be
demonstrated that
development would
remain safe and not

increase flood risk
elsewhere?

Avoid or remove
development at flood
risk

Figure 4-2: Applying the Exception Test in the preparation of a local plan
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4.4 Applying the Sequential Test and Exception Test to individual planning
applications

The NPPF Planning Practice Guidance sets out how developers and planners need to
consider flood risk to, and from, the development site, following the broad approach of
assessing, avoiding, managing and mitigating flood risk. A checklist for site-specific
Flood Risk Assessments is provided in Paragraph 68 of the Guidance.

A site-specific Flood Risk Assessment should be carried out to assess all sources of
flood risk to, and from, a development. The assessment should demonstrate how flood
risk will be managed over a development’s lifetime, taking climate change and the user
vulnerability into account. The latest Environment Agency guidance for climate change
allowances should be referred to. A Flood Risk Assessment should also consider the
cumulative impact of the development, so flood risk is not exacerbated.

The NPPF Planning Practice Guidance sets out the following objectives for a site-specific
Flood Risk Assessment which can be found in Section 9.2.3.

Sequential Test

The Sequential Test must be performed when considering the placement of future
development and for planning application proposals. The sequential approach to
locating development should be followed for all sources of flooding. The Flooding and
Coastal Change Planning Practice Guidance to the NPPF gives detailed instructions on
how to perform the test.

The Sequential Test does not need to be applied for individual developments under the
following circumstances:

e The site has been identified in development plans through the Sequential
Test

e Applications for minor development (as described in Paragraph 46 of the
NPPG) or change of use (except for a change of use to a caravan, camping
or chalet site, or to a mobile home or park home site)

It is normally reasonable to presume and state that individual sites that lie in Zone 1
satisfy the requirements of the Sequential Test. Consideration should be given to risks
from all sources, areas with critical drainage problems and critical drainage areas. Also,
in some circumstances the zone mapping might not have been prepared for small local
watercourses making it appear as if land is in Zone 1, when in fact the presence of
such features introduces the risk of flooding. At such locations an FRA should be
prepared to establish the extent of the Zones, based on site specific local modelling
and included in the FRA. The outputs can then be used, as necessary to perform the
sequential and exception tests.

Local circumstances must be used to define the area of application of the Sequential
Test (within which it is appropriate to identify reasonably available alternatives). The
criteria used to determine the appropriate search area relate to the catchment area for
the type of development being proposed. Whilst for some sites this may be clear, in
other cases it may be identified by other local plan policies. A pragmatic approach
should be taken when applying the Sequential Test and should be agreed with the
Council.

Dartford Borough Council, with advice from the Environment Agency, are responsible
for considering the extent to which Sequential Test considerations have been satisfied
and will need to be satisfied that the proposed development would be safe and not lead
to increased flood risk elsewhere.

Exception Test

If, following application of the Sequential Test it is not possible for the development to
be located in areas with a lower probability of flooding the Exception Test must then
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be applied if deemed appropriate. The aim of the Exception Test is to ensure that more
vulnerable uses, such as residential development can be implemented safely and are
not located in areas where the hazards and consequences of flooding are inappropriate.
For the test to be satisfied, the following two elements have to be accepted for
development to be allocated or permitted:

1. It must be demonstrated that the development provides wider sustainability
benefits to the community that outweigh flood risk, informed by a SFRA where
one has been prepared.

Local Planning Authorities will need to consider what criteria they will use to assess
whether this part of the Exception Test has been satisfied and give advice to enable
applicants to provide evidence to demonstrate that it has been passed. If the
application fails to prove this, the Local Planning Authority should consider whether the
use of planning conditions and / or planning obligations could allow it to pass. If this
is not possible, this part of the Exception Test has not been passed and planning
permission should be refused?.

2. A site-specific Flood Risk Assessment must demonstrate that the development
will be safe for its lifetime, taking account of the vulnerability of its users,
without increasing flood risk elsewhere, and, where possible, will reduce flood
risk overall.

The site-specific Flood Risk Assessment should demonstrate that the site will be safe,
and people will not be exposed to hazardous flooding from any source. The details of
what is expected to be included in a Flood Risk Assessment are outlined in Section 9.

The NPPF provides detailed information on how the Test can be applied.

4.5 Actual flood risk

If it has not been possible for all future development to be situated in Zone 1 then a
more detailed assessment is needed to understand the implications of locating
proposed development in Flood Zones 2 or 3. This is accomplished by considering
information on the “actual risk” of flooding. The assessment of actual risk takes
account of the presence of flood defences or flood risk management measures and
provides a picture of the safety of existing and proposed development. It should be
understood that the standard of protection afforded by flood defences and flood risk
management measures is not constant and it is presumed that the required minimum
standards for new development are:

e residential development should be protected against flooding with an annual
probability of river flooding of 1% AEP (1 in 100-year chance of flooding);
and

e residential development should be protected against flooding with an annual
probability of tidal (sea) flooding of 0.5% AEP (1 in 200-year chance of
flooding) in any year.

The assessment of the actual risk should take the following issues into account:

e The level of protection afforded by existing defences might be less than the
appropriate standards and hence may need to be improved if further growth
is contemplated.

e The flood risk management policy for the defences will provide information
on the level of future commitment to maintain existing standards of
protection. If there is a conflict between the proposed level of commitment
and the future needs to support growth, then it will be a priority for the Flood
Risk Management Strategy to be reviewed.

2 NPPF Planning Practice Guidance: Flood Risk and Coastal Change (paragraph 037, Reference ID: 7-056-20140306) March 2014
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e The standard of safety must be maintained for the intended lifetime of the
development. FRAs should clearly state the intended lifetime of the
development so that planning decisions can be made on long term
sustainability. Over time the effects of climate change may reduce the
standard of protection afforded by defences, due to increased river flows and
levels, and so commitment is needed to invest in the maintenance and
upgrade of defences if the present-day levels of protection are to be
maintained and where necessary land secured that is required for affordable
future flood risk management measures.

e The assessment of actual risk can include consideration of the magnitude of
the hazard posed by flooding. By understanding the depth, velocity, speed
of onset, rate of rise and duration of floodwater it is possible to assess the
level of hazard posed by flood events from the respective sources. This
assessment will be needed in circumstances where a) the consequences of
flooding need to be mitigated or b) where it is proposed to place lower
vulnerability development in areas of flood risk.

4.6 Residual flood risk

Residual risk refers to the risks that remain after measures have been taken to alleviate
flooding (such as flood defences). It is important that these risks are quantified to
confirm that the consequences can be safely managed. The residual risk can be:

e the effects of a flood with a magnitude greater than that for which the
defences or management measures have been designed to alleviate (the
‘design flood’). This can result in overtopping of flood banks, failure of flood
gates to cope with the level of flow or failure of pumping systems to cope
with the incoming discharges; and/or

o failure of the defences or flood risk management measures to perform their
intended duty. This could be breach failure of flood embankments, failure of
flood gates to operate in the intended manner, failure of pumping stations
or blockage of structures and assets by debris.

4.7 Cumulative impacts

When allocating land for development, consideration must be given to the potential
cumulative impact of development on flood risk. The increase in impermeable surfaces
and resulting rise in runoff increases the chances of surface water flooding if suitable
mitigation measures, such as SuDS, are not put in place. Additionally, the increase in
runoff may result in more flow entering watercourses, increasing the risk of fluvial
flooding downstream at locations already vulnerable to the magnitude and volume of
flood flows. At locations that are tidally influenced such as Dartford the effect on the
performance of drainage systems affected by tide locking (or pumped drainage
systems) might result in circumstances where cumulative effects are material.

Consideration must also be given to the potential cumulative impact of the loss of
floodplain as a result of development. The effect of the loss of floodplain storage should
be assessed, at both the development and elsewhere within the catchment and, if
required, the scale and scope of appropriate mitigation should be identified.

Whilst the increase in runoff, or loss in floodplain storage, from individual developments
may only have a minimal impact on flood risk, the cumulative effect of multiple
developments may be more severe without appropriate mitigation measures.

For windfall sites which have not yet been allocated, the NPPF requires that the
cumulative impact of development should be considered at the application stage and
the appropriate mitigation measures undertaken to ensure flood risk is not
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exacerbated, and in many cases the development should be used to improve the flood
risk.

To address cumulative effects it will often be a requirement to consider the effects of
development across the wider catchment and not just at the locations where
development is planned.

4.8 Cross boundary considerations

The topography and location of the borough means that there are several watercourses
and overland flow routes that cross the Dartford Borough boundary. As such, future
development, both within and outside the borough, can have the potential to affect
flood risk to existing development and surrounding areas, depending on the
effectiveness of SuDS and drainage implementation. Dartford Borough has boundaries
with various Local Authorities, displayed in Figure 1-1.
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5.1

Climate change

The NPPF sets out that flood risk should be managed over the lifetime of a
development, taking climate change into account. This section sets out how the
impact of climate change should be considered.

Climate change, the NPPF and NPPG

5.2

5.3

The updated NPPF sets out how the planning system should help minimise vulnerability
and provide resilience to the impacts of climate change. The NPPF states that new
development should be planned for in ways that avoids vulnerability to the range of
effects that result from climate change.

NPPF and NPPG describe how FRAs should demonstrate how flood risk will be managed
over the lifetime of the development, taking climate change into account.

The NPPF also states that the ‘sequential approach should be used in areas known to
be at risk now or in the future from any form of flooding’ (para 158).

Revised climate change guidance

The Environment Agency published updated climate change guidance on 19
February 2016 (further updated in February 2020 and March 2020) , which supports
the NPPF and must now be considered in all new developments and planning
applications. The document contains guidance on how climate change should be
considered when considering development, specifically how allowances for climate
change should be included with FRAs. The Environment Agency can give a free
preliminary opinion to applicants on their proposals at pre-application stage. There is
a charge for more detailed pre-application planning advice.

Climate change allowances

By making an allowance for climate change it will help reduce the vulnerability of the
development and provide resilience to flooding in the future.

The 2016 climate change guidance includes climate change predictions of anticipated
change for peak river flow and peak rainfall intensity. These allowances are based on
climate change projections and different scenarios of carbon dioxide emissions to the
atmosphere.

Due to the complexity of projecting the effects of climate change, there are
uncertainties attributed to climate change allowances. As a result, the guidance
presents a range of possibilities to reflect the potential variation in the impact of climate
change over three periods.

The UK Climate Predictions 2018 (UKCP18) were published on 26 November 2018.
The UKCP18 projections replace the UKCPQ9 projections and is the official source of
information on how the climate of the UK may change over the rest of this century.
The Environment Agency have already updated the climate change allowances for sea
level rise to take account of the UKCP18 projections and further updates for peak river
levels rainfall intensity are expected by the end of 2020.

For the purposes of the 2020 Level 1 SFRA the 2016 allowances have been considered.
Any changes which impact on this SFRA will be added as an addendum after the release
of the updated peak river level predictions, which are expected by the end of 2020.
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5.4 Peak river flows

Climate change is expected to increase the frequency, extent and impact of flooding,
reflected in peak river flows. Wetter winters and more intense rainfall may increase
fluvial flooding and surface water runoff and there may be increased storm intensity in
summer. Rising river levels may also increase flood risk. Also influential for Dartford
is the predicted increase in mean sea level, as predicted flood levels along extensive
lengths of the estuary reaches of rivers are greatly affected by tide levels.

For the purposes of this SFRA, the peak river flow allowances provided in the 2016
Environment Agency guidance (updated in March 2020) have been used where
readily available.

These allowances show the anticipated changes in peak flow in the Environment Agency
river basin districts. The borough is located within the Thames River Basin District.
Maps showing the extent of River Basins are published by the Environment Agency.

The guidance provides uplift in peak flows based on percentiles. A percentile is a
measure used in statistics indicating the value below which a given proportion
(percentage) of all observations in a set of results falls. For flood risk it is a way of
taking account of the uncertainty in the methods and data used to define predicted
flood water level results as generated for climate change conditions. The higher the
percentile the more likely it is that the range of statistically generated results will lie
within the specified threshold. Whereas a lower percentile will not encompass such a
wide range of statistically generated values and thus the predicted flood water level
would be lower.

The percentiles are based on the following:
e Central allowance is based on the 50th percentile (so only contains half of the
total number of results generated)
e Higher central is based on the 70th percentile
e Upper end is based on the 90th percentile
These allowances (increases) are provided, in the form of figures for the total potential
change anticipated, for three climate change periods:
e The'2020s’ (2015 to 2039)
e The '2050s’ (2040 to 2069)
e The'2080s’ (2070 to 2115)

The time period used in the assessment depends upon the expected lifetime of the
proposed development. Residential development should be considered for a minimum
of 100 years, whilst the lifetime of a non-residential development depends upon the
characteristics of that development. Further information on what is considered to be
the lifetime of development is provided in paragraph 26 of the NPPG.

At the time of preparing the SFRA this guidance was being revised in line with the
UKCP18. The Environment Agency should be contacted for the latest guidance if you
are preparing a flood risk assessment for a development.

5.5 Peak rainfall intensity allowance

Climate change is predicted to result in wetter winters and increased summer storm
intensity in the future. This increased rainfall intensity will affect land and urban
drainage systems, resulting in surface water flooding, due to the increased volume of
water entering the systems.

At the time of the preparation of this SFRA the peak rainfall intensity allowances were
reviewed by the Environment Agency due to the publication of the UKCP18. The
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5.6

5.7

5.8

Environment Agency should be contacted for the latest guidance for Flood Risk
Assessments.

Tidal/coastal change

The Environment Agency’s sea level allowances have been used to update the
North Kent Coast model in the preparation of this report as confirmed by the
Environment Agency. Updated modelling has been prepared for the 0.5% AEP tidal
event for 2070 and 2120 for both the higher central and upper end allowances.

Groundwater

The effect of climate change on groundwater flooding problems, and those
watercourses where groundwater has a large influence on winter flood flows, is much
more uncertain. Milder wetter winters may increase the frequency of groundwater
flooding incidents in areas that are already susceptible, but warmer drier summers may
counteract this effect by drawing down groundwater levels to a greater extent during
the summer months. The effect of climate change on groundwater levels for sites in
areas where groundwater is known to be an issue should be considered at the planning
application stage.

The impact of climate change in the Local Plan area

5.8.1 Previous studies

The UKCP18 provides a number of future projections for different variables across the
UK. Climate change will cause changes in trends and mean values in temperature and
rainfall.

However, the more influential effect of climate change with respect to flood risk and
drought is to increase the chance of occurrence and severity of more extreme wet, dry,
and storm events. It is important that development is planned with consideration of
these extreme events.

5.8.2 Adapting to climate change

NPPG Climate Change contains information and guidance for how to identify suitable
mitigation and adaptation measure in the planning process to address the impacts of
climate change. Examples of adapting to climate change include:

e Considering future climate risks when allocating development sites to ensure
risks are understood over the development’s lifetime

e Considering the impact of and promoting design responses to flood risk and
coastal change for the lifetime of the development

e Considering availability of water and water infrastructure for the lifetime of the
development and design responses to promote water efficiency and protect
water quality

¢ Promoting adaptation approaches in design policies for developments and the
public realm for example by building in flexibility to allow future adaptation if
needed, such as setting new development back from watercourses

At the county level, KCC adopted the Kent Environment Strategy in 2016. The
strategy’s priorities include integrating strategy and policy, changing behaviours,
conserving and enhancing natural resources, improving resource efficiency, improving
resilience to environmental change, and encouraging sustainable growth. Supporting
the strategy, the Kent State of the Environment Report: Evidence Base
Supporting the Strategy provides statistics and information about Kent, including
greenhouse gas emissions, energy consumption, waste and flood risk.
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6

Sources of information used in preparing the SFRA

This chapter describes the key sources of flood risk information used within this
SFRA. Refer to Appendix O for recommendations and details and details on how
to apply the Sequential and Exception tests using the data set out in this section.

6.1 Historic flood risk

The historic flood risk in the Local Plan area has been assessed using information
provided by the Environment Agency’s recorded flood outline dataset, and Southern
Water’'s and Thames Water’s records of reported flood incidents. This has been
supplemented with other information collected during the preparation of the SFRA. The
key considerations from these sources are outlined in Section 7.1, the Environment
Agency'’s recorded flood outlines are presented in Appendix B.

6.2 Flood Zones

6.2.1

The Flood Zones described in Section 4.2.1 should be used for the basis for decision
making in the emerging Local Plan.

Delineation of Flood Zone 3b

Where available, detailed modelling results have been used to delineate Flood Zone 3b,
showing flood risk that accounts for the presence of existing flood risk management
features and flood defences, unlike the Zones 3a and 2 (which do not take account of
defences). The mapping in the SFRA identifies Flood Zone 3b as land which would
flood with a 5% AEP, where detailed modelling exists.

Modelling of some small watercourses and drains located in Dartford Borough has not
previously been prepared by the Environment Agency. Therefore, flood risk from these
watercourses is not included in the delineation of Flood Zone 3b, and the area
surrounding the watercourses is not shown on the mapping as ‘functional floodplain’
(If development is proposed at such locations an FRA should identify the area of the
site that is within Flood Zone 3b).

If existing development or infrastructure is shown in Flood Zone 3b, additional
consideration should be given to whether the specific location is appropriate for
designation as ‘Functional’ with respect to the storage or flow of water in time of flood.

Flood Zone mapping for the Local Plan area can be found in Appendix D.

Care should be taken when interpreting how Flood Zone 3b is predicted to change as
a consequence of climate change effects, particularly at locations where the risk of
flooding is affected by a change to the mean sea level. At such locations it is possible
that the assessment performed to estimate the frequency of inundation (1 in 20 for
Flood Zone 3b) will not include an allowance for the potential increase in standard of
protection provided by flood risk management features. In these circumstances more
detailed assessments should be performed when considering whether development is
appropriate to understand the commitment required to improve the standard of
protection and how this affects the extent of Flood Zone 3b.

6.3 Flood risk models used in this SFRA

Table 6-1 lists the flood risk modelling used to inform the SFRA. A list of the
watercourses located within Dartford Borough are found in Section 7.3 and are shown
in Appendix C.
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Table 6-1: Flood risk models used in the SFRA

Model name Model Type Software (type)
Dartford and Crayford Fluvial / Tidal | 2020 Flood Modeller / TUFLOW
Darent and Cray Fluvial / Tidal | 2019 Flood Modeller / TUFLOW
Ebbsfleet Fluvial 2015 ISIS-TUFLOW

North Kent Coast Tidal 2019 Flood Modeller / TUFLOW

Additionally, the 2018 Thames Estuary Breach Assessment study has been used to
understand the residual flood risk to the Local Plan area from a breach of tidal flood
defences along the River Thames. Breach modelling carried out as part of the 2020
Dartford and Crayford modelling study has also been used to assess the residual
flood risk from a breach of the fluvial / tidal defences along the lower reaches of the
River Darent and River Cray.

6.4 Climate change

The Environment Agency 2016 climate change guidance shows that for
watercourses in the Thames River Basin District the 25%, 35% and 70% allowances
should be considered. For further information on climate change allowances please
refer to Section 5.3.

As part of this SFRA, the North Kent Coast model was updated with the latest climate
change allowances for the 2070 and 2120 epochs.

Tidal climate change mapping from the 2020 Dartford and Crayford modelling study
was also used in the assessment on the impact of climate change on flood risk.
However, the modelled extents were not included in the mapping shown in Appendix E
as they were less extensive than the results from the other modelling studies.

Table 6-2: Climate change allowances used for each model

Allowances
Darent and Cray 25%, 35% and 70%
Ebbsfleet 25%, 35% and 70%
North Kent Coast (2019) 2070 and 2120 epochs

Where there is no fluvial model available, Flood Zone 2 (0.1% AEP extent) has been
used to provide indicative information on the potential effects of climate change. This
level of assessment is suitable for an SFRA. However, detailed hydraulic modelling
using topographic survey would be required at a site-specific level to confirm the flood
risk to these sites.

2018 Thames Estuary Breach Assessment includes breach scenarios for the 0.5% and
0.1% AEP events for the 2115 epochs. According to the NPPF, developers should
consider the lifetime of development for residential property to be 100 years. The
Environment Agency have confirmed that for the purposes of the SFRA the 2115 epoch
should be used for the purposes of this SFRA.

6.5 Surface Water

Mapping of surface water flood risk in Dartford Borough Council’s Local Plan area has
been taken from the Risk of Flooding from Surface Water (RoFSW) published online by
the Environment Agency. These maps are intended to provide a consistent standard
of assessment for surface water flood risk across England and Wales in order to help
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LLFAs, the Environment Agency and any potential developers to focus their
management of surface water flood risk. The different surface water risk categories
used in the RoFSW mapping are defined in Table 6-3.

The RoFSW is derived primarily from identifying topographical flow paths of existing
watercourses or dry valleys that contain some isolated ponding locations in low lying
areas. They provide a map which displays different levels of surface water flood risk
depending on the annual probability of the land in question being inundated by surface
water.

Table 6-3: Surface water risk categories used in the RoOFSW mapping

Category Definition

Flooding occurring as a result of rainfall with a 3.3% AEP (greater
than 1 in 30 chance in any given year)

Medium Flooding occurring as a result of rainfall of between 1% AEP (1 in
100 chance in any given year) and a 3.3% AEP (1 in 30 chance in
any given year).

Flooding occurring as a result of rainfall of between a 0.1% AEP
(1 in 1,000 chance in any given year) and 1% AEP (1 in 100
chance in any given year).

Very Low Flooding occurring as a result of rainfall with a less than a 0.1%
AEP (1 in 1,000 chance in any given year).

Although the RoFSW offers an improvement on previously available datasets, the
results should not be used to understand flood risk for individual properties. The results
should be used for high level assessments such as SFRAs for local authorities. If a
particular site is indicated in the Environment Agency mapping to be at risk from
surface water flooding, a more detailed assessment should be considered to more
accurately illustrate the flood risk at a site-specific scale. Such an assessment will use
the RoFSW in partnership with other sources of local flooding information, to confirm
the presence of a surface water risk at that particular location.

The RoFSW map for the Local Plan area can be found in Appendix F.

6.5.1 Surface water flood risk with climate change uplifts

Additional modelling has been carried out to account for the impact of climate change
on surface water flood risk in the SFRA study area. The Environment Agency 2016
climate change guidance shows that increases in the peak rainfall intensity in small and
urban catchments should be considered when preparing FRAs. The recommended
uplifts for the central and upper end allowances are 20% and 40% respectively.

Therefore, the peak rainfall intensities for the RoOFSW 1% AEP event have been uplifted
by 20% and 40% to assess the impact of climate change on surface water flood risk in
the Dartford Borough.

Mapping showing the extents of the 1% AEP plus 20% and 40% climate change
scenarios can be found in Appendix G.

6.6 Groundwater

The risk of groundwater flooding has been analysed using the Areas Susceptible to
Groundwater Flooding (AStGWF). This information is provided in Appendix H. The
AStGWEF is a strategic-scale map showing groundwater flood areas on a 1km square
grid. The data was produced to annotate indicative Flood Risk Areas for PFRA studies
and allow the LLFAs to determine whether they may be at risk of flooding from
groundwater. This data shows the proportion of each 1km grid square, where
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geological and hydrogeological conditions indicate that groundwater might emerge. It
does not show the likelihood of groundwater flooding occurring, nor does it take
account of the chance of flooding from groundwater rebound. This dataset covers a
large area of land and only isolated locations within the overall susceptible area are
actually likely to suffer the consequences of groundwater flooding.

The AStGWF data should be used only in combination with other information, for
example local data or historical data. It should not be used as sole evidence for any
specific flood risk management, land use planning or other decisions at any scale.
However, the data can help to identify areas for assessment at a local scale where finer
resolution datasets exist.

6.7 Sewers

Historical incidents of sewer flooding are detailed by Southern Water through their
Sewer Incident Report Form (SIRF) Data and by Thames Water through their Sewer
Flood History Database (SFHD). These databases record incidents of flooding related
to public foul, combined or surface water sewers, and detail the number of properties
impacted by internal and external flooding.

The records of sewer flooding within Dartford Borough can be found in Table 7-3.

6.8 Reservoirs

The risk of inundation due to reservoir breach or failure of reservoirs within the area
has been assessed using the Risk of Flooding from Reservoirs dataset made available
by the Environment Agency.

The Environment Agency data has not been mapped as part of this SFRA as only a
small area near the confluence of the River Darent and River Cray is predicted to be at
risk. The areas predicted to be at risk of flooding from reservoir breach or failure are
described in more detail in Section 7.9. Mapping showing the Risk of Flooding from
Reservoirs dataset is available from the Flood Warning Information Service.

6.9 Suite of maps

Mapping can be found in the appendices to this SFRA. These are presented in the
following structure:

e Appendix A: SFRA Appendix Mapping Grids flooding

e Appendix B: Historic Flood Risk

e Appendix C: Watercourses

e Appendix D: Fluvial and tidal Flood Zones

e Appendix E: Fluvial and tidal climate change flood risk map
e Appendix F: Surface water flood risk map

e Appendix G: Surface water climate change mapping

e Appendix H: Areas Susceptible to Groundwater Flooding
e Appendix I: Flood Defences

e Appendix J: Flood Alert and Flood Warning Areas

e Appendix K: Breach modelling extents

6.10 Other relevant flood risk information

Users of this SFRA should also refer to other relevant information on flood risk where
available and appropriate. This information includes:
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Thames River Basin District River Basin Management Plan (Environment
Agency, 2016). Further information can be found in Section 2.2.3.

Kent Local Flood Risk Management Strategy 2017-2023 (Kent County
Council, 2017). Further information can be found in Section 2.2.4.

North Kent Rivers Catchment Flood Management Plan (Environment
Agency, 2009). Further information can be found in Section 2.2.5

Kent County Council Drainage and Planning Policy (Kent County Council,
adopted November 2019). Further information can be found in Section 2.2.8.

Kent County Council Flood Response Plan (Kent County Council, 2017)

Provides information on the principles determining the response of KCC to a flooding
event within their local authority administrative area. This document details the
actions, roles and responsibilities in response to a flood event.
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7 Understanding flood risk in the Local Plan area

This chapter explores the key sources of flooding in the borough and the factors
that affect flooding including topography, soils and geology. The main sources of
flooding are from watercourses, tidal surges, surface water, sewers and culvert
blockages.

Refer to Appendix O for recommendations and details and details on how to apply
the Sequential and Exception tests using the data set out in this section.

7.1 Historical flooding

The Local Plan area has a long history of recorded flood events caused by multiple
sources of flooding. Information collated from the Environment Agency’s recorded
flood outlines, and Southern Water’'s and Thames Water’s datasets of reported sewer
flooding incidents.

Fluvial flood risk within the Local Plan area is largely associated with the River Darent,
with several recorded incidents of flooding from the watercourse. Fluvial flooding has
also been recorded along the River Cray and from small watercourses / drainage
channels in the north of the borough.

Tidal flooding has also been recorded in the north of the borough from the tidal River
Thames, as well as along the tidal lower reaches of the River Darent, River Cray, and
Ebbsfleet River.

Surface water flooding in Dartford Borough has largely been recorded to impact
highways, where heavy rainfall overloads the carriageways, drains and gullies, with
some instances of flooding caused by blocked drains or gullies3.

Groundwater flooding has been recorded several times in a southern part of Sutton at
Hone after housing was built on watercress beds in the floodplain of the River Darent,
with groundwater believed to have contributed to property flooding in 2003 and 2014.

Additionally, sewer flooding has been recorded in settlements across the Local Plan
area, most frequently in Dartford Town Centre, Joydens Wood, Longfield and
Swanscombe

The key historical incidents of flooding identified are summarised as follows:

e January 1953 - A large storm surge coincided with spring high tides, with
extensive flooding recorded in the north of the borough across the Dartford and
Crayford Marshes, the Swanscombe Peninsula, Crossways, and Greenhithe.
Approximately 1,300 properties in Dartford and Swanscombe were affected,
with tidal defences in the borough breached?.

e September 1968 - The Environment Agency’s recorded flood outlines show
the channel capacity of the River Darent and River Cray was exceeded, resulting
in fluvial flooding through Dartford and in Sutton at Hone. Flooding from the
smaller watercourses in the north of the borough around the Swanscombe
Peninsula, Dartford and Crayford Marshes, and Crossways is also recorded to
have occurred.

e January 1978 - A tidal storm surge of a similar magnitude to the 1953 event,
though the construction of defences along the North Kent Coast meant the
impact was reduced?.

3 JBA Consulting, Thameside Stage 1 SWMP: Appendix C, 2013. Available:
https://www.kent.gov.uk/__data/assets/pdf_file/0008/50021/Thameside-Stage-1-SWMP-Appendix-C.pdf
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¢ December 1993 - The Environment Agency’s recorded flood outlines show a
operational failure or breach of defence resulted in fluvial flooding from the River
Darent, impacting the <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>