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Executive  summary
Introduction

The study area for this Strategic Flood Risk Assessment (SFRA) is the South
Gloucestershire Council area. South Gloucestershire is located in the far south of

Gloucest ershire and to the north of Bristol, stretching from the Severn estuary on its

western boundary to the Cotswolds on its eastern, covering 50,000 hectares. The

unitary authority area was created in 1996 and accommodated the northern section of
the abolishe d county of Avon. The area derives its name from the ceremonial county

of Gloucestershire, although it is not administered as such. As a unitary authority

area, it is the Lead Local Flood Authority (LLFA) for the area.

The SFRA update was required to be compliant with the latest guidance described in

the revised National Planning Policy Framework (NPPF) (February 2019, last updated
July 2021) and accompanying Planning Practice Guidance (PPG, updated August

2019). The 202 1 SFRA provides flood risk evidence and long -term strategy to

support the management and planning of development, protect the environment and

deliver infrastructure. The SFRA supports the selection of site allocations in the Local
Plan 2020 and provides in formation and guidance to be used in the preparation of

Flood Risk Assessments in support of site - specific planning applications.

SFRA objectives
The key objectives of this SFRA are:

1 To provide a robust evidence base to inform the application of the
Sequen tial, and if necessary, Exception Tests for developers and
planners.

I To assess the flood risk to and from the study area from all sources, now
and in the future (accounting for climate change).

I To assess the impact that cumulative land use changes and dev elopment
in the area will have on flood risk.

1 To identify and provide recommendations on opportunities to reduce the
causes and impacts of flooding to existing communities and
developments.

1 To identify land usage for flood risk management.

Levels of SFRA

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

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
Nati onal Pl anning Pol i cy Test dnrthese oircuétamceE x cept i on
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 1 SFRA requirements. The  report has identified pot  ential
development sites across South Gloucestershire and has provided an assessment of
cumulative impacts. The information included in this report is appropriate to enable
South Gloucestershire Council to apply the sequential test when considering potent ial
strategic allocations in the Local Plan 2020.
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How to use this document

SFRAs are high level strategic documents and, as such, do not go into specific 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. Recommendations and details on how to
access t he information and  apply the Sequential and Exception tests using the data

set out in this report are provided Appendix D.

This SFRA has incorporated the latest modelling provided by the Environment Agency.

I't should be noted that the Envir onmehrobdMagfeency ds FIl ood
Planning website, may differ to the maps in the SFRA for a short period of time whilst

the Environment Agency incorporate the latest modelling. Other datasets used to

inform this SFRA may also be periodically updated and following the public ation of this

SFRA, new information on flood risk may be provided by Risk Management

Authorities.

Flood risk policy and strategy

Relevant regional policies have also been reviewed as part of the SFRA , such as the
Severn Estuary  Shoreline Management Plan (SMP2), Severn River Basin Management
Plan and the Bristol and Avon and the Severn Tidal Tributaries Catchment Flood
Management Plans.  Local Policies have also been assessed, for example the South
Gloucestershire Local Flood Risk Management Strategy and Pre liminary Flood Risk
Assessment.  Other policy considerations have also been incorporated, such as

sustainable development principles, climate change and flood risk management

Planning policy for flood risk management

The National Planning Policy Framework (NPPF) and associated National
Planni ng Practice Guidance (NPPG) have been reviewed in terms of their
requirements as to how flood risk and surface water drainage should be managed
through the planning system, and how these policies should be implemented.

Proposed development sites at locati ons at risk of flooding will be required to satisfy
the Sequential and, where necessary, Exception Tests in accordance with the NPPF. .
Links are provided to various guidance documents and policies published by other
Risk Management Authorities such as t he Lead Local Flood Authority and the
Environment Agency.

Climate change

The interpretations of flood risk in the SFRA have considered the impacts of climate
change on the Plan area in the future. It should be noted that the UK Climate Change
Projections 2018 ( UKCP18 ) were published on 26 November 2018. The UKCP18
projections replace the UKCPO9 projections as the official source of information on
how the climate of the UK may change over the next 100 years.

The Environment Agency updated the climate change allowances for sea level rise in
December 2019 to take account of the UKCP18 projections . Updated climate change
allowances for peak river flows and peak rainfall intensity were published by the
Environment Agency towards the end of July 2021 . When undertaking an FRA,
reference should be made to the most up to date climate change allowances provided

by the Environment Agency.

Sources of information used in preparing the SFRA

The SFRA has collated flood risk information from a number of key sources to

understand flood risk within the Plan area. This includes the definition of Flood Zones

that has been made as part of the SFRA. Other datasets such as the Risk of Flooding
from Surface Water (RoFSW) mapping have also been analysed as well as records of
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historic flood incidents, reservoir inundation, groundwater flooding and sewer flooding
incidents.

The Environment Agency regularly reviews its flood r isk mapping, with the Little Avon
and Severn House Farm model s having recently been updated. It is important that

they are approached to determine whether updated (more accurate) information is

available prior to commencing a site -specific FRA.

Understanding flood risk in South Gloucestershire

The key sources of flooding in the district have been explored in terms of their
potential effects on plan preparation . This includes the factors that affect flooding
such as topography, soils and geology.

I The data shows the most frequent cause of flooding within South
Gloucester shire to be fluvial along main rivers, surface water in inland and
urban areas; tidal along the coastline; and a combination of tidal and fluvial
flooding in the Severn Estuary -draining tidal plain, particularly in the area of
the Lower Severn IDB.

1 The Main Riv er watercourses of the River Frome, River Avon, Little Avon,
Henbury Trym, Stoke Brook, Folly Brook and Ladden Brook have long been
associated with fluvial flooding and are relatively well understood in that
capacity. The settlements identified as most at risk of fluvial flooding are
Hanham, Swineford, Chipping Sodbury and Yate.

I The Severn Estuary is located along the north -west boundary of the study area
and is the source of tidal flood risk within South Gloucestershire. Major tidal
flooding occurred in 1977 which led to the construction of tidal defences along
the Severn Estuary. The areas identified most at risk of tidal flooding are
Severnside, Severn Beach, New Passage and Oldbury/ Sheppardine.

1 In some places along the coastline, such as within the Lower Severn IDB, tidal
flood risk can occur in combination with fluvial and surface water sources which
can exacerbate flood risk, particularly by reducing the capacity of rhines
(drainage channels) discharging to the Severn Estuary which can be tide
locked. This can also impact surface water flooding, if surface water drainage
systems are unable to discharge runoff to the rhines.

1 Surface water flooding is a major concern within South Gloucestershire. Urban
areas within north and north east Bristol, and include section s of communities
within Fi Il t on and Kingswood, as wel | as Thornbury, Eme
Green, Yate, Pilning, Hanham, Aust and North Common, are at the greatest
risk of surface water flooding. The study area is characterised by exten sive

locations where the proportion of paved areas is relatively high (urban and
commercial areas) that can potentially generate substantive surface runoff
volumes and flows

1 Aninfluential characteristic of South Gloucestershire study area is that the
catchment runoff contributions to the River Frome potentially increase the
magnitude and volume of flows that discharge through the middle of Bristol
City and to the Floating Harbour. The Frome watercourse is unusual in that it
comprises relatively flat are as in its upper reaches but has steep gradients
along the lower reaches that contribute to the Floating Harbour. Historically
this system has caused extensive flooding to the centre of Bristol and resulted

in the implementation of substantive flood allevi ation schemes.
1 The JBA Groundwater Flood Map shows that the vast majority of South
Gloucestershire is considered at low risk of groundwater flooding. Cromhall

and Bitton are identified in the Local Flood Risk Management Strategy as
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having reported histor ic incidents, and other settlements may be at localised
risk .

1 Wessex Water SIRF data indicates that there have been 32 historic incidents of
sewer flooding in the Local Plan are a from 2004 1 2020 . All but four of the
incidents are located in the suburbs of Bristol, with the remaining four located
in Tytherington.

1 Environment Agency reservoir flood risk mapping show that th e settlements
most at risk of reservoir flooding including parts of  Bitton, Pucklechurch , Filton ,
and parts of Mangotsfield alo  ng the Folly brook

Fluvial, tidal and coastal flood defences

All main rivers in South Gloucestershire have flood defences in some locations along
their lengths and t here are Environment Agency maintained tidal defence schemes
along virtually the entire co ast of South Gloucestershire . When considering defences

along the coastline, it is important to differentiate between those which are

constructed to  provide some protect ion to the coastal frontage from erosion and those
which are designed to  provide a mea sure of protect ion from flood risk from the tide ,
waveand surge levels  inthe Severn Estuary

There are a number of potential flood future defence schemes being brought forward
in South Gloucestershire . M ost notably the  Avonmouth and Severnside Enterprise
Area (ASEA) Ecology Mitigation and Flood Defence Project is currently under

construction and is intended to support the growth of the Avonmouth Severnside

Enterprise Area.  The ASEA scheme will upgrade existing defences along a 17 km

stretch of coastline, including the defences from Severn Beach to Aust in the Local

Plan area. It should be noted that the scheme is understood not to be intended to
provide appropriate standards of protect ion for potential further residential
development in the are  al.

FRA requirements and flood risk management guidance

Site specific 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 pa rt 6bd of the BMeepti on
appropriate this should include consideration of the cumulative effects of development

on existing communities that might be relatively remote from proposed plan

allocations.

Information which should be 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 are provided to various guidance
documents and policies published by other Risk Management Autho rities such as the
Lead Local Flood Authority and the Environment Agency.

Developers should consult with South Gloucestershire Council (as both LPA and LLFA) ,
the Environment Agency, Wessex Water and (where relevant) the Lower Severn

Internal Drainage  Boar d at an early stage to discuss flood risk including requirements
for site -specific FRAs, detailed hydraulic modelling, and drainage assessment and
design.

000000000000000000000000000000000000000000d09
o)

1 ASEA Scheme Flood Risk Assessment: https://developments.southglos.gov.uk/online-

applications/applicationDetails.do?active Tab=documents&keyVal=P9HBM7OKJINROO
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Surface water management and SuDS

Advice and guidance on managing surface water runoff and flooding throughout South
Gloucestershire has been provided. This includes specific advice relating to the use of
Sustainable Drainage Systems (SuDS), these are management practices which enable

surface water to be drained in a more sustainable manner and mimic the local natural

drainage. The i nclusion of SuDS within developments is an opportunity to enhance

ecological and amenity value, and promote Green Infrastructure, incorporating above

ground facilities into the development landscape strategy. Proposals should have

close regard to the appr  opriate guidance and requirements as set out in the South
Gloucestershire Local Flood Risk Management Strategy (being updated at the time of

the preparation of this SFRA).

South Gloucestershire Council has produced a guide for designers and developers
which includes guidance for using SuDS . In October 2020, South Gloucestershire
Council published a  Supplementary Planning Documen t (SPD) on SuDS, including

detailed guidance on the policy, standards and implementation of SuDS within the
council area.

Flood warning and emergency planning

Emergency planning has  been considered as part of the SFRA, this includes guidance

and advice on managing flood related incidents before, during and after flooding

occurs. The NPPF requirements have also been reviewed with regard to emergency

plans and making new development sa fe. There are currently 7 Flood Alert Areas and
23 Flood Warning Areas in the Local Plan area, a full description of the areas and

waterbodies affected by these has been provided.

Strategic flood risk solutions

Consideration has been made to the potential for strategic flood risk solutions within
South Gloucestershire  and how these could potentially be implemented. Potential
solutions include flood storage, natural flood management, promotion of SuDS and
floodplain restoration. Where appropriate such sol  utions should have regard to
potential effects on flood risk to Bristol City.

For South Gloucestershire Council

The following additional polic ~ y recommendations for inclusion in the Local Plan 2020
based on the findings of this SFRA:

1 Requirements for Level 2 SFRA
1 Coastal flood risk policy; and
1 Sustainable drainage policy.

Recommendations for development and flood risk in the district

A review of national and local p olicies has been conducted against the information
collected on flood risk in this SFRA. Following this, several recommendations have
been made for South Gloucestershire  Council to consider as part of Flood Risk
Management in the study area.

Reduction of flood risk through site allocations and appropriate site design ;
Promote SuDS to mimic natural drainage routes to improve water quality X
Reduce surface water runoff from new developments and agricultural land ;
Enhance and restore river corridors and habi tat; and

Mitigate against risk, improved emergency planning and flood awareness

= =4 4 -8 -—a -

Appropriate consideration of cumulative effects on land remote from proposed
plan allocations.
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Technical recommendations

It is recommended that further recommendations are con sidered by South
Gloucestershire Council and the Environment Agency:

1 Potential modelling improvements;
1 Climate change modelling; and
1 Updates to the SFRA.
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Abbreviations

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

ASEA Avonmouth and Severnside Enterprise Area

BCC Bristol City Council

CFMP Catchment Flood Management Plan

CIL Community Infrastructure Levy

CIRIA Construction Industry Research and Information Association

Defra Department of the Environment, Food and Rural Affairs

SGC South Gloucestershire  Council

FAA Flood Alert Area

FCERM GIiA Flood and Coastal Erosion 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

Gl Green Infrastructure

GIS Geographical Information System

GSPz Groundwater Source Protection Zone

HELAA Housing and Economic Land Availability Assessment - The
Housing and Economic Land Availability Assessment (HELAA) 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
district which is suitable and deliverable.

JBA Jeremy Benn Associates

LFRMS Local Flood Risk Manage ment 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 Ag  ency has responsibilities and powers

NFF National Flood Forum

NFM Natural Flood Management

NPPF National Planning Policy Framework

NPPG National Planning Practice Guidance

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.

PFRA Preliminary Flood Risk Assessment

RBMP River Basin Management Plan

Resilience Measures designed to reduce the impact of water that enters

measures property and businesses; could in clude 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.

RoFSW Risk of Flooding from Surface Water

SFRA Strategic Flood Risk Assessment

SIRF Sewer Incident Report Form I Wessex Wat er 6s dat akf
sewer flooding incidents

SGC South Gloucestershire Council

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  Study area

This Strategic Flood Risk Assessment (SFRA) covers the study area of South
Gloucestershire . The SFRA study area is shown in Figure 1 -1. South Gloucestershire s
located in the far south of Gloucestershire and to the north of Bristol , stretching from the
Severn estuary on its western boundary to the Cotswolds on its easte rn, covering 50,000
hectares. The unitary authority area was created in 1996, replacing the northern section of

the abolished county of Avon. The area derives its name from the ceremonial county of
Gloucestershire, although it is not administered as such . As a unitary authority area, it is

the Lead Local Flood Authority (LLFA) for the area

The water and sewerage provision of the area is administered by Bristol and Wessex,
respectively, as shown in Figure 1 -2 and Figure 1 -3. Figure 1 -4 shows the Intern  al
Drainage Board (IDB) boundaries within the study area.

1.2 Purpose of the Strategic Flood Risk Assessment

AStrategic policies should be informed by a st
should manage flood risk from all sources. They should consider cumulative

impacts in, or affecting, local areas s usceptible to flooding, and take account of

advice from the Environment Agency and other relevant flood risk management
authorities, such as | ead | ocal fl ood authorit

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

This SFRA 202 1 document supersedes the previous South Gloucestershire Level 1
SFRA (2008) 2.

The main purpose of this SFRA update is to prepare a document that provides up to date,
comprehensive supporting evidence for the emerging Local Plan. South Gloucestershire
Council adopted its  Local Plan Core Strategy %in 201 3. South Gloucestershire  Council is
currently in the process of carrying out a five -year update as required by the plan making
regulations.  As part of ensu ring that a robust evidence base is in place, the Council
commissioned anew SFRA. The SFRA will influence the location of development. The
SFRA update was also required to be compliant with the latest guidance described in the

2019 update to the Nationa | Planning Policy Framework (NPPF), support the selection of

site allocations in the Local Plan Review and to provide information and guidance to be used

in the preparation of Flood Risk Assessments (FRAS) in support of site specific planning

applications.
An updated NPPF 4 was publishedin  July 2021 and sets out Government ds
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 202 1 SFRA are:

1 To provide a robust evidence base to inform the application of the Sequential,
and if necessary, Exception Tests for developers and planners.

000000000000000000000000000000000000000000029

2 South Gloucestershire Level 1 SFRA. (2008) https://www.gloucestershire.gov.uk/media/6830/gloucestershire_level_1_sfra_exec_summary_final-28389.pdf
3South Gloucestershire Local Plan Core Strategy. (2013). https://beta.southglos.gov.uk/core-strategy-2006-2027/

4 Revised National Planning Policy Framework. Ministry of Housing, Communities, and Local Government. (2021). https://www.gov.uk/government/collections/revised-national-

planning-policy-framework
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1 To assess the flood risk to and from the study area from all sources, now and in
the future (accounting for climate c hange).

1 Toassessthe potential effects of cumulative land use changes and development
in the area on flood risk.

1 Toidentify and provide recommendations on opportunities to reduce the causes
and impacts of flooding to existing communities and developmen ts.

1 Toidentify land usage for flood risk management.

The SFRA has been completed in line with the guidance from DEFRA and the
Environment Agency titled O0How to prepare a strategic
(last updated September 2020)

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.

Level Two: where land outside Flood Zones 2 and 3 cannot appropriately
accommodate all the necessary dev elopment creating the need to apply the
NPPFO&s Exc e p tnithese cirfuenstances 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 SFRA requirements.

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

1

Inform the development of the Sustainability Appraisal through the Local Plan
process.

Inform the preparation of flood risk policy and guidance.
Identify the requirements for site - specific Flood Risk Assessments.

Assess the cumulative impact that development or changing land use would have
on the risk of flooding.

Identify opportunities to reduce the causes and impacts of flooding to existing
com munities and developments.

Identify any land likely to be needed for flood risk management features.

Determine the acceptability of flood risk in relation to the study areas emergency
planning capabilities.

000000000000000000000000000000000000000000029

5 How to prepare a strategic flood risk assessment. DEFRA. (2020) https://www.gov.uk/guidance/local-planning-authorities-strategic-flood-risk-assessment
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1.5  Structure of this report

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.

2. Flood Risk Policy and Str  ategy

Includes information on the implications of recent changes
to planning and flood risk policies and legislation, as well as
documents relevant to the study.

3. Roles and Responsibilities for
Flood Risk Management

The roles and responsibilities of Risk Management
Authorities (RMAs) in  South Gloucestershire

4. Planning Policy for 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 the
study area.

6. Sou rces of information used in
preparing the SFRA

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

7. Understanding Flood Risk in
South Gloucestershire

Introduces the assessment of flood risk and provides an
overview of the characteristics of flooding affecting South
Gloucestershire

Provides a summary of responses that can be made to flood

risk, together  with policy and institutional issues that should

be considered.

8. Fluvial, tidal, and coastal flood
defences

Assessment of existing flood defences and flood risk
management measures

9. FRA requirements and flood risk
management guidance

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

Provides guidance for developers and outlines conditions set
by the LLFA that should be followed

10. Surface water management and
SubDS

Advice on managing s
the application of SuDS.

urface water run -off and flooding and

11. Flood Warning and Emergency
Planning

Outlines the flood warning service in the Local Plan 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 summary assessment of
potential development locations

Overview of the allocation proposals

14. Summary

Review of the Level 1 SFRA.

15. Recommendations

Identifies recommendations for the council to consider as
part of Flood Risk Management policy based on finding of the
study to date.

SGC-JBAU -XX-XX-RP-HM-0001 -Al-CO1 -Level 1_SFRA.docx 3
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Consultation

The following stakeholders have been consulted during the preparation of this Level 1
SFRA:

1 South Gloucestershire Council (LLFA)
South Gloucestershire Council (LPA)
Environment Agency

Wessex Water

Severn Trent Water

Lower Severn Internal Drainage Board (IDB)

= =4 -4 A A -

Neighbouring Authorities (Bath and North -East Somerset Council, Bristol City
Council, Cotswold District Council, Gloucester County Council, Wiltshire Council,
Stroud District Council).

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 purpo se 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.

Appendix D contains a guide to using the technical data presented within this SFRA, further
explaining how SFRA data should be used, including reference to relevant sections of the
SFRA, how to consider different sour ces of flood risk and recommendations and advice for
Sequential and Exception Tests.

Hyperlinks  to external documents/guidance have been p rovided in Green
throughout the SFRA.

Advice to users have been highlighted in Amber boxes throughout the SFRA.

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.

SGC-JBAU -XX-XX-RP-HM-0001 -Al-CO1 -Level 1_SFRA.docx
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Figure 1-1 - SFRA study area with surrounding unitary authorities and districts
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Figure 1-2 - Water providers to the SFRA area
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Figure 1-3 - sewera ge providers to the SFRA area
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Figure 1-4 - IDB boundaries within the SFRA area
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2 Flood Risk Polic  y and Strategy

This section sets out the relevant legislation, policy, and strategy for Flood Risk
management in South Gloucestershire.

2.1 Key legislation for flood and water management

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

The Flood Risk Regulations 6 translate d the EU Floods Directive 7into UK law. The EU
require d 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 Ris k 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.

The Flood Risk Regulations  as pertain to English and Welsh legislation direct the

Environment Agenc y to do this work for river, sea and reservoir flooding. LLFAs must do

this work for surface water, Ordinary Watercourses and groundwater flooding. Thisis a

six -year cycle of work and the second cycle started in 2017. In the instance of this SFRA,

the LLFA is South Gloucester shire Council (SGC).

The South Gloucestershire PFRA 8(2011) provide d information on significant past and

future flood risk from localised flooding in South Glouces tershire.

I'n 2011 indicative Flood Risk Areas we&heexercistwast i f i €

repeated in 2018 and a further national study prepared to identify potential areas of

significant flood riskOoRé@Fl eodoRipkeArmasa)y f |l ood
assessments (Flood Risk Regulations 2009): guidance for lead local flood

authorities in England 1T 25thJa n 2 0 1 Hawever, there were no indicative Flood Risk

Areas identified within South Gloucestershire.

2.1.2 Flood and Water Management Act (2010)
The Flood and Water Management Act 9 (FWMA) was passed in April 2010. It aims to
improve both flood risk management and the way we manage our water resources.

The FWMA has ¢ reated clearer roles and responsibilities and helped to define a more risk -
based approach to dealing with flooding. This included the creation of a lead role for LAs,

as LLFAs, designed to manage local flood risk (from surface water, ground water and

ordi nary watercourses) and to provide a strategic overview role of all flood risk for the EA.

The content and implications of the FWMA provide considerable opportunities for improved
and integrated land use planning and flood risk management by LAs and other k ey
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.

00000000000000000000000000000000060000060000080
6 Flood Risk Regulations. UK Government. (2009). https://www.legislation.gov.uk/uksi/2009/3042/contents/made

7 EU Floods Directive. European Commission. (2007) https://ec.europa.eu/environment/water/flood_risk/

8 South Gloucestershire PFRA. South Gloucestershire Council. (2007) https://www.southglos.gov.uk/documents/cos110168.pdf

9 Flood and Water Management Act. UK Government. (2010) https://www.legislation.gov.uk/ukpga/2010/29/pdfs/ukpga_20100029_en.pdf
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2.1.3 Water Framework Directive (2000) & Wate r Environmental Regulations (2017)
The purpose of the  Water Framework Directive 10 (WFD), which was transposed into
English Law by the  Water Environment Regulations 11 (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 pla ns called River Basin
Management Plans (RBMP) (see section 2.3.3), which were last published in 2015 and are

currently being updated.

2.1.4 Environmental permitting

The Environmental Perm itting Regulations 12 (2016 , amended 2018 ) set out where
developers will need to apply for additional permission (as well as Planning Permission) to

undertake works to an Ordinary Watercourse (pollution related works only) or Main River.
This includes flood  risk activities, for example:

9 on or within 8 metres of a main river (16 metres if tidal);

1 on or within 8 metres of a flood defence structure or culvert (16 metres if tidal);
1 on or within 16 metres of a sea defence;
1

involving quarrying or excavation within 16 metres of any main river, flood
defence (including a remote defence) or culvert; and

1 in afloodplain more than 8 metres from the riverbank, culvert or flood defence
structure (16 metres if it is a tidal main river) and you do not alrea dy have
planning permission.

Environmental permits may also be required from the Environment Agency to discharge

runoff, trade effluent or sewage into a main river. They may also be required in relation to

groundwater activities, where there may be a risk of groundwater contamination.
An Ordinary Watercourse consent may be required where work is carried out which could

affect the flow of water within a watercourse which is not main river. These should be
acquired from  South Gloucestershire Council 13 or the Lower Severn Internal Drainage

Board ( Section 2.1.6).

2.1.5 Land Drainage Act (1991)

Under the Land Drainage Act (1991) 14 Internal Drainage Boards were also given the
power to implement their own By elaws. The act also outlines riparian responsibilities to
maintain the flow of water and sets out Local Authority powers to regulate works that may

alter the flow of water in a watercourse.

2.1.6 Byelaws

Land Drainage Byelaws outline legal obligations and respo nsibilities when undertaking

works on or close to a watercourse, for the purpose of preventing flooding, or mitigating
any damage caused by flooding.

Under the Land Drainage Act, Internal Drainage Boards were also given the power to
implement their own Bye  laws. The Lower Severn Internal Drainage Board Byelaws

000000000000000000000000000000000000000008000
10 Water Framework Directive. European Commission. (2000) https://ec.europa.eu/environment/water/water-framework/index_en.html
11 Water Environment Regulations. UK Government. (2003) https://www.legislation.gov.uk/uksi/2003/3242/contents/made

12 Environmental Permitting Regulations. UK Government. (2016) https://www.legislation.gov.uk/uksi/2018/110/contents/made

15

13Land drainage (land and homeowners). South Gloucestershire Council https://www.southglos.gov.uk/environment/drainage-and-flood-risk-management/land-drainage-land-

homeowners/
14 Land Drainage Act. UK Government. (1991). https://www.legislation.gov.uk/ukpga/1991/59/contents

15 Lower Severn Internal Drainage Board Byelaws. https://lowersevernidb.org.uk/development/land-drainage-byelaws/
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have effect within ~ South Gloucester . These Byelaws have effect on any activity within the
Internal Drainage Board District that affect the flow of water and flood risk. The Byelaws
are stated to be considered necessary for the following purposes:

1 Securing the effectiveness of flood risk man agement work within the meaning of
section 14A of the Land Drainage Act.

1 Regulating the effects on the environment of a drainage system
9  Securing the efficient working of the drainage system

Compliance with the relevant Byelaws and standards must be demonst rated by any
devel oper planning works within the two | DBO&s
catchment) within the Local Plan area. The byelaws that are most relevant to flood risk

management are Byelaws 3 and 10:

1 Byelaw 3 - Control of Introduction of W ater and Increase of in Flow or Volume or
Water: No person shall, without the previous consent of the Board, for any
purpose, by means of any channel, siphon, pipeline or sluice or by any other

means whatsoever, introduce any water into the District or, wh ether directly or
indirectly, increase the flow or volume of water in any watercourse in the
District.

1 Byelaw 10 - No Obstructions within 8 Metres of the Edge of the Watercourse : No
person without the previous consent of the Board shall erect any building or

structure, whether temporary or permanent, or plant any tree, shrub, willow or
other similar growth within 8 metres of the landward toe of the bank where

there is an embankment or wall or within 8 metres of the top of the batter where
there is no embank ment or wall, or where the watercourse is enclosed within 8
metres of the enclosing structure.

2.1.7 Additional legislation

Additional legislation relevant to development and flood risk in South Gloucester shire
include:
1 The Town and Country Planning Act 16 (1990) and the  Water Industry Act 1]

(1991). These set out the roles and responsibilities for organisations that have a
rol e in Flood Risk Management (FRM).

1 Other environmental legislation such as the Habitats Directive 18 (1992),
Environmental Impact Assessment Directive 19 (2014) and  Strategic
Environmental Assessment Directive 20 (2001) also apply as appropriate to
strategic and site -specific developments to guard against environmental
damage.

It should be notedt  hat the some of the environmental directives listed are from European
Union (EU) legislation, due to the UK leaving the EU these may be subject to change in the
future.

0000000800008000000000000000000008000838000029
16 Town and Country Planning Act. UK Government. (1990) https://www.legislation.gov.uk/ukpga/1990/8/contents

17 Water Industry Act. UK Government. (1991) https://www.legislation.gov.uk/ukpga/1991/56/contents

18 Habitats Directive. European Commission. (1992) https://ec.europa.eu/environment/nature/legislation/habitatsdirective/index_en.htm

19 Environmental Impact Assessment Directive. European Commission. (2014) https://ec.europa.eu/environment/eia/eia-legalcontext.htm

20Strategic Environmental Assessment Directive. European Commission. (2001) https://ec.europa.eu/environment/eia/sea-legalcontext.htm
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2.2 Relevant national, regional and local policy documents and strategies
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Table 2-1 - summary of legislation summarises key national, regional and local flood risk
policy and strategy documents and how these apply to development and flood risk.
Hyperlinks are provided to external documents.

These do cuments may:

1 Provide useful and specific local information to inform Flood Risk Assessments
within the local area.

1 Set the strategic policy and direction for Flood Risk Management (FRM) and
drainage i 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 District.

1 Provide guidance and/or standards that inf orms how a developer should assess
flood risk and/or design flood mitigation and SuDS

SGC-JBAU -XX-XX-RP-HM-0001 -Al-CO1 -Level 1_SFRA.docx
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Table 2-1 - summary of legislation

Document, lead author, and date Relevant direct legislation Information Policy and Development design Next update due
measures requirements

National Flood and Coastal Erosion Risk FWMA(Section 0) No Yes No 2026
Management Strategy (Environment Agency)
2020
Natural Flood Management Plans (Environment N/A Yes No No -
Agency)
g
1S National Planning Policy Framework (MHCLG) Planning and Compulsory Purchase No Yes Yes -
S 2019 Act 2004 as amended & The Town
and Co untry Planning (Local
National Planning Practice Guidance (MHCLG) Planning) (England) Regulations Yes No Yes -
2019 2012 as amended
Severn River Basin District Management Plan WEFD (Section 2.2.3) No Yes No 2021
(Environment Agency) 2015
Severn River Basin District Flood Risk Flood Risk Regulations (section No Yes No 2021
Management Plan (Environment Agency) 2016 2.2.1)
C_CU
9 Bristol and Avon , Severn Tidal Tributa ries N/A Yes Yes No -
o Catchment Flood Risk Management Plans
o (Environment Agency) 2012, 2009
Climate change guidance for development N/A No No Yes
and flood risk (Environment Agency) 2020
South Gloucestershire Local Flood Risk FWMA Yes No Yes 2021
Management Strategy 2015 1 2020 (South
Gloucestershire Council) 2015
g
3
Designers and Developers (South N/A Yes No Yes
Gloucestershire Council)
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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
(2020)

The National Flood and Coastal Erosion Risk Management Strategy 21 (FCERM) for
England provi des 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

stakeholder s to develop the strategy collaboratively. The Strategy is much 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 ambition s: climate resilientplaces ;t oday 6 s
growth and infrastructure r es;iahdiamatidnreadytotespondr r o wd s
and adapt to flooding and coastal change. The strategy outlines strategic objectives

relating to these ambitions, with specific m easures to achieve these.

The Strategy was laid before parliament in July 2020 for formal adoption and published

alongside a New Nationa | Policy Statement for Flood and Coastal Erosion Risk

Management 22, The statement sets out five key commitments which will accelerate

progress to better protect and better prepare the country for the coming years:

1 Upgrading and expanding flood defences an d infrastructure across the country,
2 Managing the flow of water to both reduce flood risk and manage drought,

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

4 Better preparing communities for when flooding and erosion does occur, and

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

2.2.2 River Basin Management Plans

River Basin Management Plans (RBMPs) are prepared under the Water Framework Directive
(WFD) and assess the pressure facing the water environment in River Basin Districts. The
South Gloucestershire  area falls within the ~ Severn River Basin District RBMP 23(2015).

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 classif ication
baseline will be carried out in 2021.

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

1 Physical modifications
1 Managing pollution from wastewater

1 Managing pollution from towns, cities and transport

1 Changes to natural flow and levels of water

1 Managing invasive non - native species
00000000000000000000000000000000000000000d029

21 National Flood and Coastal Erosion Risk Management Strategy. Environment Agency. (2020).
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/920944/023_15482_Environment_agency_digitalAW_Strategy.
pdf

22 New National Policy Statement for Flood and Coastal Erosion Risk Management https://www.gov.uk/government/publications/flood-and-coastal-erosion-risk-

management-policy-statement

23 Severn River Basin District RBMP. Environment Agency. (2015) https://www.gov.uk/government/collections/river-basin-management-plans-2015#severn-river-
basin-district-romp:-2015
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1 Managing pollution from rural areas

2.2.3 Flood Risk Management Plans

Flood Risk Management Plans (FRMPs) are part of the six -year cycle of assessment,
mapping and planning required under the Flood Risk Regulations. Under the Regulations, it
is a requirement for the Environment Agency to prepare and publish a Flood Risk

Management Plan (FRMP) for risk from rivers, reservoirs an dthe sea. The FRMP process
adopts the same catchments as used in the preparation of River Basin Management Plans,

in accordance with the Water Framework Directive.

Accordingly, more detailed strategic information on proposed strategic measures and

approa ches can be found in the Severn River Basin District Flood Risk Management

Plan 24 (FRMP) (2016) i Parts A, Band C. The FRMP draws on previous  policies and actions
identified in the Catchment Flood Management Plans (see section 2.2.6 ) and also
incorporates information from Local Flood Risk Management Strate gies (see section 2.2.8).

Flood Risk Management Plans are now being updated for the second cycle of
implementation of the Flood Risk Regulation s. They will be publis hed by December 2021.

2.2.4 West of England Sustainable Drainage Developer guide

The West of Engl and Sustainable Drainage Developer 25 guide sets out guidance for
developers in the West of England Region to include sustainable drainage in their designs.

The guide is a collaboration between the local authorities of South Gloucester shire Council,
Bristol City Council, North Somerset Council, and Bath and North East Somerset Council ,
and is supported by the Environment Agency, the Lower Severn Internal Drai nage Board
(IDB), Somerset County Council, North Somerset IDB and Wessex Water were involved in
its preparation

2.2.5 Natural Flood Management (NFM) Plans

The Environment Agency has developed Natural Flood Management (NFM) mapping Z6
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 catchmen t wide scale and is the linking of

blue and green infrastructure.

The maps identify NFM opportunities on different catchment scales:

1 National River Basin Districts

1 River Basin Districts showing Management Catchments

1 Management Catchments showing Water Body Catchments
1 Water Body Catchments.

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

000000000000000000000000000000000000000000029

24 Severn River Basin District Flood Risk Management Plan. Environment Agency. (2016). https://www.gov.uk/government/publications/severn-river-basin-district-

flood-risk-management-plan

25 West of England Sustainable Drainage Developer guide. Bristol City Council. (2015)
https://www.bristol.gov.uk/documents/20182/34524/West+of+England+sustainable+drainage+developer+guide+section+1/864fe0d2-45bf-4240-95e2-a9d1962a0df9

26 Working with Natural Processes. Environment Agency. wwnp.jbahosting.com
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2.2.6 Catchment Flood Management Plans

Catchment Flood Management Plans (CFMPs) are high -level strategic plans providing an

overview of flood risk across each river catchment. The Environment Agency use CFMPs to

work with other key  -decision makers to identify a nd 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 |l ocations thr ougfhegepoticiesateent i f i
inten ded to cover the full range of long -term flood risk management options that can be

applied to different locations in the catchment.

The six national policies are:

1 No active intervention (including flood warning and maintenance). Continue to
monitor and adv  ise

1 Reducing existing flood risk management actions (accepting that flood risk will
increase over time)

1 Continue with existing or alternative actions to manage flood risk at the current
level (accepting that flood risk will increase over time from this bas eline)

1 Take further action to sustain the current level of flood risk (responding to the
potential increases in risk from urban development, land use change and climate
change)

Take action to reduce flood risk (now and/or in the future)

Take action with ot hers to store water or manage run -off in locations that
provide overall flood risk reduction or environmental benefits, locally or
elsewhere in the catchment.

South Gloucester shire sits within the  Bristol and Avon CFMP 27 and the Severn Tidal
Tributaries CFMP 28,

2.2.7 Shoreline Management Plans

Shoreline Management Plans (SMP) form part af Defr
defence. They provide a large -scale assessment of risks associated with coastal evolution

and present the policy framework to address these risks in a sustainable manner. The SMP
policies defined by DEFRA are:
1 Hold the line T maintain or upgrade the | evel of protection provided by
defences.
Advance the line T build new defences seaward of the existing defence line.
Managed realignment i allowing retreat of the shoreline, with management to
control or limit the movement.
1 No active intervention T adecis ion not to invest in providing or maintaining
defences.

Not all policies are guaranteed funding and over time the Environment Agency along with
other partners will identify the cost. The SMPs are currently undergoing a refresh

000000000000000000000000000000000000000000029

27 Bristol and Avon Catchment Flood Risk Management Plan. Environment Agency. (2012) https://www.gov.uk/government/publications/bristol-avon-catchment-flood-

management-plan

28Severn Tidal Tributaries Catchment Flood Risk Management Plan. Environment Agency. (2009) https://www.gov.uk/government/publications/severn-tidal-tributaries-

catchment-flood-management-plan
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The Severn Estuary Shoreline Management Plan 29 (SMP2) covers the length of the
coastline in the South Gloucestershire area. The plan was approved in 2017, replacing the
earlier SMP1 (2000). The coastline in the study area is being actively managed under the
6 bld the line 6policy, except forasmallsection ar ound Aust which is desic
active interventiond

2.2.8 South Gloucestershire Local Flood Risk Management Strategy

Local Flood Risk Management Strategies set out how Lead Local Flood Authorities such as

South Gloucestershire Council will manage local flood risk i.e. from surface water runoff,

groundwater and ordinary watercourses, for which they have a responsibility as LLFA and

the work that other Risk Management Authorities are doing to manage flood risk in South
Gloucestershire

The Local Flood Risk Management Strategy 2015 i 2020 ®sets out the LLFA
for managing local flood risk . I tisunderstood at the time this SFRA was written, that SGC

is currently in the process of updating its LFRMS which will become available in due course.

2.2.9 SuDS guide

South Gloucester shire Council encourages all developments to use Sustainable Drainage
Systems (SuDS) to man  age flood risk and improve water quality, the local environment and
wildlife habitats.  South Gloucester shire Council have produced a guide for designers and
developers 3! which includes guidance for using SuDS . The guide sets out the framework
for integrating SuDS into development layouts , and explains in more detail what SuDS are,
their benefits and the process of designing and implementing them within the South
Gloucest ershire environment. More information on this is provided in Section 0.

In October 2020, South Gloucestershire Council published a Supplementary Planning
Document 32 (SPD) on SuDS, including detailed guidance on the policy, standards and
implementation of SuDS within the council area.

2.2.10 Surface Water Management Plans

Surface Water Management Plans (SWMPs) outline the preferred surface water

management strategy in a give nlocation. SWMPs are undertaken by LLFAs in consultation
with key local partners who are responsible for surface water management and drainage in
theirarea. = SWMPs establish a long -term action plan to manage surface water in a

particular area and are in  tended to influence future capital investment, drainage

maintenance, public engagement and understanding, land -use planning, emergency
planning and future developments.

00000000000000000000000000000000000000000000
29 Severn Estuary Shoreline Management Plan. Severn Estuary Coastal Group. (2017) https://severnestuarycoastalgroup.org.uk/shoreline-management-plan/smp2-action-plan/
30South Gloucestershire Local Flood Risk Management Plan 2015-2020. https://www.southglos.gov.uk/documents/SGC-LFRMS-FINAL-summary-MAY-2015.pdf

31Designers and Developers. South Gloucestershire Council. https://www.southglos.gov.uk/documents/Developers-designers-030117.pdf
32 Sustainable Drainage Systems: Guidance for new developments. South Gloucestershire Council. (2020).
https://consultations.southglos.gov.uk/gf2.ti/f/1202562/82245541.1/PDF/-/SuDS_SPD_-_October_2020.pdf
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3 Rolesand Responsibilities for Flood Risk Managemen t

This section sets out the Flood Risk Management roles and responsibilities for
dif ferent organisations in South Gloucestershire.

3.1 Environment Agency

The Environment Agency is responsible for protecting and enhancing the environment and
contributing to the gover nsustamabli@ developrmantim Englancibnde vi n g
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:

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

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

1 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 Environment Agency has powers to carry out flood and coastal risk management work
and to regulate the actions of other f lood 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:

I onornear a main river

1 on or near a flood defence structure
1 inaflood plain

I onor near a sea defence

Further details on Environment Agency permits can be found on the Environment
Agencyod6s Flood risk activities®weabsitveir onment al perr

3.2 South Gloucestershire Council

South Gloucestershire Council, as an unitary authority, are the Lead Local Flood Authority
(LLFA) and the Local Planning Authority (LPA) for the SFRA study area. These roles are
discussed separately below.

3.2.1 Lead Local Flood Authority

As the Lead Local Flood Authority (LLFA) for the area, South Gloucestershire Counci | 6s
duties and powers include:

i Developinga 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 ta rget resources where they
are needed most.

1 Investigating flooding  : When appropriate and necessary LLFAs must investigate
and report on flooding incidents (Section 19 investigations).

000000000000000000000000000000000000000000029

33 Flood risk activities environmental permits. Environment Agency. https://www.gov.uk/guidance/flood-risk-activities-environmental-permits
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1 Register of Flood Risk Features: LLFAs must establish and maintain a regi ster of
structures or features which, in their opinion, are likely to have a significant
effect on flood risk in the LLFA area.

1 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.

1 Consenting: When appropriate, LLFAs will perform consenting of works on
ordinary watercourses. Further details can be found on the KCC land drainage
website38.

1 Regulat ion: The LLFA has enforcement powers under the Land Drainage Act
1991 and FWMA 2010.

SGC is also the Local Highway Authority and manages highway drainage, carrying out

maintenance and improvement works on an on -going basis, as necessary. It also has the
responsibility to ensure road projects cause no increased flood risk. SGC as LLFAis a
statutory consultee  to the planning system with respect to surface water management for
major development. SGC6 sustainable drainage in planning website 34 provides further
information and advice.

3.2.2 Local Planning Authority

As a Local Planning Authority, South Gloucestershire  Council assess, co nsult on and
determine whether development proposals are acceptable, ensuring 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
Wessex Water, that have an interest in the planning application.

3.3  Water and wastewater providers

Wessex Water is the sewerage undertaker for the SFRA study area. They have the
responsibility to maintai  n surface, foul and combined public sewers to ensure the area is
effectually drained. When flows (foul or surface water) are proposed to enter public

sewers, Wessex 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. Wessex Water 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.

Bristol Water provide potable water to the SFRA study area.

For further details about developer services and relevant application forms please see
Wessex Waterds Developer BandBirces$s oveWaittee 6s Devel
Services website 36,

3.4 Lower Severn Internal Drainage Board (LSIDB)
Under the Land Drainage Act 1991 the LSIDB exercises general powers of supervision over
all matters relating to water level management within their district. Key watercourses are
adopted by the Board for maintenance purposes and the Board also has respons ibility for
the operation and maintenance of assets used to manage water levels.
000000080000800000000000000000000080008383000029

34 Sustainable Drainage in Planning. South Gloucestershire Council. https://www.southglos.gov.uk/environment/drainage-and-flood-risk-management/planning-development-

related-drainage/
35 Developer Services. Wessex Water. https://www.wessexwater.co.uk/services/building-and-developing

36Development Services. Bristol Water. https://www.bristolwater.co.uk/business-developers/
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4 Planning Policy for Flood Risk Management

4.1 National Planning Policy Framework

The revised National Planning Policy Framework 37 (NPPF) was published in  July 2021
(, 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:

fiStrategic policies should be info rmed 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 relevan t flood risk management authorities, such as lead
local flood authorities and internal drainage boards 0

National Planning Practice Guidance 38 (NPPG) on flood risk was publ  ished in March
2014 (and has since been revised / updated) and sets out how the policy should be
implemented.  Diagram 1 in the NPPG 39 sets out how flood risk should be considered in
the preparation of Local Plans.

4.2  Local Plan policies
Local planning authorities must prepare a local plan which sets planning policies in a local
authority area. These are important when deciding planning app lications. The local plan is
subject to examination by an independent planning inspector. This includes local
development documents such as the Strategic Flood Risk Assessment.

4.2.1 Localism Act

The Localism Act outlines plans to shift and re -distribute the b alance of decision making

from central government back to councils, communities and individuals. Two provisions in

the Act should be considered in relation to flood risk management and this SFRA:

1 The duty to cooperate on Local Authorities. This duty requir es Local Authorities
toiengage constructively, actively and on an ongc
means of which development plan documents are prepared so far as relating to a
strategic. mattero

1 New rights to allow local communities to come together and shape new
developments by preparing Neighbourhood Plans. As neighbourhoods draw up
their proposals, Local Planning Authorities are required to provide technical
advice and support.

0000000000008000000000000000000000800008383000009
37 National Planning Policy Framework. UK Government. (2021) https://www.gov.uk/government/collections/revised-national-planning-policy-framework
38 National Planning Practice Guidance. UK Government. (2021) (https://www.gov.uk/government/collections/planning-practice-guidance

39Flood Risk and coastal change. UK Government. (2014). https://www.gov.uk/guidance/flood-risk-and-coastal-change#flood-risk-in-local-plans
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4.3 Therisk -based approach
The NPPF takes a risk -based approach to developme  ntin flood risk areas

4.3.1 The Flood Zones
The Flood Zones are:

1 Flood Zone 1: Low probability: less than a 0.1% chance of river and sea flooding
in any given year

1 Flood Zone 2: Medium probability: between a 1% and 0.1% chance of river
flooding in any  given year or 0.5% and 0.1% chance of sea flooding in any given
year

1 Flood Zone 3a: High probability: greater or equal to a 1% chance of river
flooding in any given year or greater than a 0.5% chance of sea flooding in any
given year. Excludes Flood Zone 3 b.

1 Flood Zone 3b: Functional Floodplain: land where water has to flow or be stored
in times of flood. SFRAs identify this Flood Zone in discussion with the LPA and
the Environment Agency. The identification of functional floodplain takes account
of local ¢ ircumstances. 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. Flood
Zone 3b is primarily base  d on the defended 5% AEP flood extent.

Excluding Flood Zone 3b, the Flood Zones do not take into account defences. This is
important for planning long term developments as long -term policy and funding for
maintaining flood defences over the lifetime of a development may change over time.

They also do not take into account surface water, sewer or groundwater flooding or the

impacts of canal or reservoir failure or climate change. Hence there could still be a risk of
flooding from other sources and the leve | of flood risk will change over time during the
lifetime of a development.

4.3.2 The Sequential Test
Firstly, land at the lowest risk of flooding and from all sources should be considered for

development. A test is applied called thseFiguselgluent i al T
summarises the Sequential Test. The LPA will apply the Sequential Test to strategic
allocations. For all other developments in Flood Zones 2 and 3 (or in Flood Zone 1 on land

with other flooding/drainage issues), developers must supply evidence to the LPA, with a
Planning Application, that the development has passed the test.

The LPA should work with the Environment Agency to define a suitable area of sear ch for
the consideration of alternative sites in the Sequential Test. A local planning authority
should demonstrate through evidence that it has considered a range of options in the site

allocation process, using the Strategic Flood Risk Assessment to app ly the Sequential Test
and the Exception Test where necessary. This can be undertaken directly or, ideally, as

part of the sustainability appraisal. Where other sustainability criteria outweigh flood risk
issues, the decision -making process should be tra  nsparent with reasoned justifications for
any decision to allocate land in areas at high flood risk in the sustainability appraisal report.

The Sequential Test can also be demonstrated in a free -standing document, or as part of

the Housing and Economic La  nd Availability Assessment (HELAA).

Whether any further work is needed to decide if the land is suitable for development will
depend on both the vulnerability of the development and the Flood Zone it is proposed for.
Table 2 of the NPPG 40 defines the vulnerability of different development types to flooding.

000000000000000000000000000000000000000000029

40 Flood Risk and coastal change. UK Government. (2014). https://www.gov.uk/guidance/flood-risk-and-coastal-change#Table-2-Flood-Risk-Vulnerability-Classification
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Table 3 of the NPPG 41 shows whether, having applied the Sequential Test first, the
vulnerability of development is suitable for that Flood Zone an d where further work is
needed.

Figure 4-2 illustrates the Sequential and Exception Tests as a process flow diagram using
the information contained in this SFRA to asses s potential development sites against flood
zones and development vulnerability compatibilities.

This is a stepwise process, but a challenging one, as a number of the criteria used are

qualitative and based on experienced judgement. The process must be do  cumented, and
evidence used to support decisions recorded. In addition, the risk of flooding from other

sources and the impact of climate change must be considered when assessing which sites

are suitable to allocate. The SFRA guide to using technical dat a in Appendix D shows where
the Sequential and Exception Tests may be of concern with the datasets, recommending

what development might be appropriate in what situations.

Figure 4-1 - the Sequential Test

Develop in order of preference

Flood Flood Flood

Zone 1 Zone 2 Zone 3a

Also take into account:
All sources

3
v

Climate Change

r A
v
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41 Flood Risk and coastal change. UK Government. (2014). https://www.gov.uk/guidance/flood-risk-and-coastal-change#Table-3-Flood-risk-vulnerability
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Figure 4-2 - Local Plan sequential approach for site allocation

START
Can development be Can development be Can development be Is development
located entirely within |—No— located entirely within —No—» located entirely within F—No—»  proposed in Flood
Flood Zone 1? Flood Zone 1 or 2? Flood Zone 1, 2 or 3a? Zone 3b?
[ |
Yes Yes
Yes
Is highly vulnerable
development
ic proposed in Flood
i E Zone 3a?
| Can highly vulnerable T
v development be No Avoid or remove
Prepare supporting located within Flood _l 4 development at flood
flood risk policy Zone 1? No Are there any wider ok
including requirement L. strategic planning
for site-specific flood objectives for the
risk assessments development in high
A Yes risk areas?
1 |
: Yes No
1
: opropriate to be Could it be
] ed —flood risk I demonstrated that
voided through Yes development would

tior remain safe and not

increase flood risk
elsewhere?

4.3.3 The Exception Test

It will not always be possible for all new development to be allocated on land that is not at

risk from flooding. To further inform whether land should be allocated, or Planning

Permission granted, a greater understanding of the scale and nature of the fl ood risks is
required. In these instances, the Exception Test will be required.

The Exception Test should only be applied following the application of the Sequential Test.
It applies in the following instances:

More vulnerable in Flood Zone 3a
9 Essential infrastructure in Flood Zone 3a or 3b
1 Highly vulnerable in Flood Zone 2 (this is NOT permitted in Flood Zone 3a or 3b)

Figure 4-3 summarises the Exception Tes t. An LPA should apply the Exception Test to
strategic allocations. For all developments, developers must supply evidence to the LPA,

with a Planning Application, that the development has passed the test. This is because
when a site -specific Flood Risk A ssessment is done, more information on the exact

measures that can manage the risk is available.
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Figure 4-3 - The Exception Test

Satisfies National Planning Policy Guidance:

is the Exception Test needed?

Yes

Sequential
Test

Allocation stage

« Wider sustainability benefits

+ Development is safe, does not
increase flood risk elsewhere
and where possible reduces risk

Development proceeds

Planning application stage

« Wider sustainability benefits

+ Development is safe, does not
increase flood risk elsewhere
and where possible reduces risk

There are two parts to demonstrating a development passes the Exception Tes t:

1 Demonstrating that the development would provide wider sustainability benefits to
the community that outweigh the flood risk.

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 planni  ng 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 Demonstrating that the development will be safe for its lifetime taking account of
the vulnerabi lity of its users, without increasing flood risk elsewhere, and, where
possible, will reduce flood risk overall.
A Level 2 SFRA is likely to be needed to inform the Exception Test in these circumstances
for strategic allocations. At Planning Application s  tage, a site -specific Flood Risk
assessment will be needed. Both would need to consider the actual and residual risk and
how this will be managed over the lifetime of the development.
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4.4  Applying the Sequential Test and Exception Test to individual plannin g
applications

4.4.1 The Sequential Test

South Gloucester shire Council are responsible for considering the extent to which
Sequential Test considerations have been satisfied. The Environment Agency may be
invited by South Gloucester shire Council to provide comment in respect of the accuracy of
the data the test is based on.

Developers are required to apply the Sequential Test to all development sites, unless the
site is:

1 astrategic allocation and the test has already been carried out by the LPA
1 achange of use (except to a more vulnerable use)

1 aminor development (householder development, small non -residential
extensions with a footprint of less than 250m2); or

1 adevelopmentin flood zone 1 unless there are other flooding issues in the ar ea
of the development (i.e. surface water, ground water, sewer flooding).

The SFRA contains information on all sources of flooding and taking into account the impact
of climate change. This should be considered when a developer undertakes the Sequential
Test, including the consideration of reasonably available sites at lower flood risk.

The following appendices should be referred to when undertaking the Sequential Test:
Appendix A i GeoPDF mapping

Appendix B i Reservoir inundation mapping

Appendix C T Site summary tables

Appendix D 1 Guide to using SFRA data

Please note that Appendix A includes the SFRA flood zones showing fluvial and tidal flood
risk, groundwater flood risk, surface water flood risk, climate change datasets ,
watercourses, and historic flooding.

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 ca tchment area for the type of
development being proposed. For some sites this may be clear e.g. school catchments, in
other cases it may be identified by other Local Plan policies. For some sites e.g. regional
distribution sites, it may be suitable to wid en the search area beyond LPA administrative
boundaries.

The sources of information on reasonably available sites may include:
1 Site allocations in Local Plans
9 Site with Planning Permission but not yet built out

1 Strategic Housing and Economic Land Availabil ity Assessments (SHELAAS)/ five -
year land supply/ annual monitoring reports

1 Locally listed sites for sale.

It may be that a number of smaller sites or part of a larger site at lower flood risk form a
suitable alternative to a development site at high flood risk.

Ownership or landowner agreement in itself is not acceptable as a reason not to consider
alternatives.

The SFRA guide to using technical data in Appendix D shows where the Sequential and
Exception Test may be required for the datasets assessed in th e SFRA, and how to interpret
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different levels of concern with the datasets, recommending what development might be
appropriate in what situations.

I't should also be noted t h dtpicallydess thas hsquiark kilametteg) h me nt s
or the upper ex tremity of larger catchments the nationally available flood mapping might

not have been prepared . This potentially gives the incorrect impression that a site is in

Zone 1, when in fact it might be affected by flood risk from an adjacent watercourse. In

such circumstances an initial assessment should be performed to identify the extent of the

flood zones to understand the implications with respect to applying the Sequential Test.

4.4.2 The Exception Test

If, following application of the Sequential Test , itis no t possible for the development to be
located in areas with a lower probability of flooding the Exception Test must then be applied

if required (as set out in Table 3 of the NPPG). Developers are required to apply the
Exception Test to all applicable sites (including strategic allocations).

The applicant will need to provide information that the application can pass both parts of
the Exception test:

1 Demonstrating that the development would provide wider sustainability benefits
to the community that outweigh the flood risk

Applicants should refer to wider sustainability objectives in Local Plan
Sustainability Appraisals. These generally consider matters such as biodiversity,
green infrastructure, historic environment, climate change adaptation, flood risk,
green energy, pollution, health, transport etc.

Applicants should detail the sustainability issues the development will address
and how these will outweigh the flood risk concerns for the site e.g. by
facilitating wider regeneration of an area, providing com munity facilities,
infrastructure that benefits the wider area etc.

1 Demonstrating 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 the people will not be exposed to hazardous flooding from any source.

The FRA should consider actual and residual risk and how this will be mana ged
over the lifetime of the development, including:

the design of any flood defence infrastructure;

access and egress;

operation and maintenance;

design of the development to manage and reduce flood risk wherever possible;

resident awareness;

O O O o o o

flood warning and evacuation procedures, including whether the developer
would increase the pressure on emergency services to rescue people during a
flood event; and

o any funding arrangements required for implementing measures
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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 at locations
further downstream that are potentially sensitive to increase s in the volume or flow of flood
water .

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, th e 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 applicati on stage and the appropriate
mitigation measures undertaken to ensure flood risk is not exacerbated, and in many cases

the development should be used to improve the flood risk.

Cross boundary considerations

Situations may occur where a development site is situated across Local Authority
boundaries, or where the development in one district or borough may impact flood risk
elsewhere. South Gloucestershire  Council should consider the impacts of development on
flood risk elsewhere even if the impact of this is not within their area. In situations where
cross -boundary developments are proposed, South Gloucestershire  should work closely
with other Local Planning Authorities to satisfy the requirements of policies in their

respective Local Plans, in consultation with statutory consultees such as the Environment
Agency and Lead Local Flood Authority.

The study area is characterised by extensive locations where the proportion of paved areas

is relatively high (urban and commercial areas) that can potentially generat e substantive
surface runoff volumes and flows. An influential characteristic of South Gloucestershire

study area is that the catchment runoff contributions to the River Frome potentially
increase the magnitude and volume of flows that discharge through t he middle of Bristol

City and to the Floating Harbour. The Frome watercourse is unusual in that it comprises
relatively flat areas in its upper reaches but has steep gradients along the lower reaches

that contribute to the Floating Harbour. Historically this system has caused extensive
flooding to the centre of Bristol and resulted in the implementation of substantive flood
alleviation schemes.
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5 Climate Change

The NPPF sets out that flood risk should be managed over the lifetime of a

development, taking climate chan ge into account.  This section sets out how the
impact of climate change should be considered. Refer to the SFRA guide to using
technical datain  Appendix D for recommendations and details on how to apply the
Sequential and Exception tests using the data set out in this section.

5.1  Climate change, the NPPF and PPG

The updated NPPF ( published July 2021 ) sets out how the planning system should help
minimise vulnerability and provide resilience to the impacts of 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 updated 2021 NPPF al so states that the 6sequenti al ap
known to be at risk now or in the future from any form of floodir

The Environment Agency published updated climate change guidance 42 on 19 February
2016 (further updated in February 2019 , December 2019 , and July 2021 ), 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 accounted for 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
plannin g advice.

5.2  Climate change guidance and allowances

Making an allowance for climate change helps reduce the vulnerability of the development
and provide s resilience to flooding in the future.
The 2016 climate change guidance includes climate change prediction s 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 cli mate 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 43 (UKCP18) were published on 26 November 2018.
The UKCP18 projections replace the UKCPO09 projections and are 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 pe ak river levels rainfall
intensity were issued on 20 " July 2021 .

For the purposes of the 2021 Level 1 SFRA the 2019 updated tidal allowances have been
considered along with the 2016 fluvial climate change allowances. Section 6.3 details the
climate change modelling used for the study and where applicable the model where climate

change allowances were updated for the study. Any further changes which impact on this

000000000000000000000000000000000000000000029

42 Flood Risk Assessments: climate change allowances. Environment Agency (2016, last updated 2020) https://www.gov.uk/guidance/flood-risk-assessments-climate-change-
allowances

43 UK Climate Predictions: Headline Findings. Met Office. (2019) https://www.metoffice.gov.uk/binaries/content/assets/metofficegovuk/pdfiresearch/ukcp/ukcp-headline-findings-
v2.pdf
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SFRA will be addressed after the release of the updated peak river level predictions, which
are expected by the middle of 2021. If a Level 2 SFRA is required, any further changes to
the climate change allowances will be considered at that stage.

5.3

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 int ensity in summer.
Rising river levels may also increase flood risk.

The peak river flow allowances provided in the guidance show the anticipated changes to

peak flow for the river basin district within which a watercourse is located. Once the river
basin district has been identified, guidance on uplift in peak flows are provided for three

allowance categories, Central, Higher Central and Upper End which are based on the 50th,

70th and 95th percentiles respectively. The allowance categ ory to be used is based on the
vulnerability classification of the development and the Flood Zones within which it is

located .

These allowances (increases) are provided, in the form of figures for the total potential
change anticipated, for three climate ¢ hange epochs:

T The 62020s06 (2015 to 2039)
1T The 62050s06 (2040 to 2069)
T The 062080s02152070 ¢t o

The time period used in the assessment depends upon the expected lifetime of the

proposed development. Residential development should be considered for a minimu

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 the NPPG .

m of

The July 2021 update to

Gloucester shire area is located

peak river flow allowances, as
entirely within the  Avon Bristol and North Somerset

Management Catchment which is part of the

Land within the

Severn River Basin District.

South

Maps showing the

extent of Management Catchments  are published by the Environment Agency 4. The
allowances for the  Avon Bristol and North So  merset Management Catchment are provided
in Table 5-1.

Updated peak river flow allowances (taking account of UKCP18 projections) are expected

from the Environment Agenc y by the middle of 2021. Developers should consult the
climate change allowances guidance website 37 for details of the mostup ~ -to-date
allowances.

Table 5-1 - Climate change allowances for the
Streams Management Catchment

Avon Bristol and North Somerset

Allowance Category

Total potential
change anticipated

Total potential
change anticipated

Total potential
change anticipated

for 62020s6 for 62050s6 (for 62080s5d
2039) 2069) 2125 )

Upper end 27% 38% 71%

Higher central 15% 19% 39%

Central 10% 12% 26%

000000000000000000000000000000000000000000029

44 Climate Change allowances i Hydrology Data Explorer: https://environment.data.gov.uk/hydrology/climate-change-allowances
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5.3.1 SFRA allowances

Current guidance published in July 2021, is that Strategic Flood Risk Assessments should
use the Central and Higher Central allowances to assess the impacts of climate change on

flood risk . The updates for peak river flows place increased empha

Higher Central scenarios, using the Upper End in a similar way to the former H++
allowances. The new guidance states that the Upper End allowances for peak river flows

should be used to assess the following:

1 Nationally Significant |  nfrastructure Projects;

1 New settlements;

1 Significant urban extensions.

5.4  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
the systems.  Table 5-2 shows anticipated changes in extreme rainfall intensity in small
catchments (FEH hydrological catchments with an area of less than

drainage catchments (where underground sewer networks are likely to have a significant

impact on hydrological flows in the catchment).

These allowances should be used for small catchments and urbanised drainage sites.
Flood Risk A ssessments, both the central and upper end allowances should be assessed to

understand the range of impact.

sis on the Central and

water entering

5km 2) and urbanised

For

For catchments, larger than 5km 2, the guidance suggests the peak river flow allowances

should be used.

Table 5-2 - Peak rainfall intensity allowance in small and urban catchments

Applies across all of Total potential Total potential Total potential

England change anticipated change anticipated change anticipated
for 2010 to 2039 for 2040 to 2059 for 2060 to 2115

Upper end 10% 20% 40%

Central 5% 10% 20%

Updated peak rainfall intensity allowances (taking account of UKCP18 projections) are

expected from the Environment Agency, by the middle of 2021.
the climate change allowances guidance website for details of the most up

allowances.

5.5  Tidal change

Climate change is predicted to result in higher sea levels caused by melting ice sheets and

more extreme storm events which will create higher storm surges

The Environment Ag &d sealewel albb@Wances

preparation of this report as confirmed by the Environment Agency (T able 4 -6).
based on coastal regions and South Gloucester
In situations where it is appropriate to apply the credible maximum scenario, the H++

allowance for sea level rise beyond 2100 should be use

1.9m.

shire district is within the South
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45 Flood risk assessments: climate change allowances i sea level allowances. Environment Agency. (2016, updated 2020) https://www.gov.uk/guidance/flood-risk-assessments-climate-

change-allowancestsea-level-allowances
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Table 5-3 - Peak sea level allowances for South West

Allowance Annual sea Annual sea Annual sea Annual sea Cumuliative
category level rise level rise level rise level rise rise 2000 to
allowance allowance allowance allowance 2125
2000 to 2036 to 2066 to 2096 to
2035 2065 2095 2125
Upper end 245mm 342mm 480mm 552mm 1.62m
Higher central 203mm 264mm 351mm 393mm 1.21m

5.6 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 susce  ptible, 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 sh  ould be considered at the planning application stage.

5.7  The impact of climate change in the Local Plan Review area

5.7.1 Previous studies

The UKCP18 “® provides a number of future projections for different variables across the
UK.

South West England

With an increase in global temperature between 2
estimate that:

T 4 degrees, the UKCP18 allowances

1 Increased mean summer temperature of up to 5°C by 2099.

1 Increased mean winter temperatures of up to 3°C or a decrease of up to -1°C by
2099.

1 Summer rainfall could decrease by over 60% or it could increase up to 20% by
2099.

1 Winter rainfall could decrease by up to 10% or it could increase over 30% by
2099.

Whilst changes in trends and mean values is important, 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 and dry events.
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46 UKCP18 Climate Projections. Met office (2018). https://www.metoffice.gov.uk/research/approach/collaboration/ukcp/index
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5.7.2 Adapting to climate chang e
The NPPG Climate Change guidance 47 contains information for how to identify suitable

mitigation and adaptation measures in the planning process to address the impacts of
climate change. Examples  of adapting to climate change include:

9 Considering future climate risks when allocating development sites to ensure

ri sks are understood over the development6s

1 Considering the impact of and promoting design responses to flood risk and
coastal chan ge for the lifetime of the development

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

1 Promoting adaptation approaches in design polic ies 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

On 17 ™ July 2019, South Gloucester  shire Council declared a climate emergency, mea
that the council believes fithat the global climate is in a state of breakdown and that this is

an emergency situation 0 . Accordingly, G&a@EadgemtSeraiegy t s

2019 . The strategy aimsto make the area carbon neutral by 2030, maximise the
generation of renewable energy; prep aring for the local impacts of climate change;
protecting the natural area and increasing biodiversity; and doubling tree cover by 2030

al so ai ms t o r edtoraugh managing thndscapssk fifor example by slowing the

rate at which rainfall runs from higher ground into streams and rivers 0, whi
natural flood management.

000000000000000000000000000000000000000000029

47 Climate change guidance. Ministry of Housing, Communities, and Local Government. (2014, updated 2019) https://www.gov.uk/guidance/climate-change

48 Climate Emergency Strategy. South Gloucestershire Council. (2019) https://www.southglos.gov.uk/documents/2213-Climate-Emergency-Strategy-Document-Digital-v4.pdf
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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 the SFRA guide to using technical data in Appendix D for
recommendations and details on how to apply the Sequential and Exception tests
using the data set out in this section

6.1  Historic flood  ing

The historic flood risk in the Local Plan areas has been assessed using point information of

recorded incidents provided by South Gloucester shire Council, the Environme
recorded flood outline dataset and Wessex Waterds
dataset.

This has been supplemented with other information from the South Gloucester shire SFRA
(2008), South Gloucester shire Counci |l 6s PFRA and LFRMS, Environm
Investigation reports and news reports. The key considerations from these sources are

outlined in Section 7.3 . Historic flood mapping for South Gloucester shire can be found in

Appendix A. Guidance on how th is information should be used to inform the Sequential and
Exception Tests can be found in Appendix D .

6.2 Flood Zones

Flood Zones 2, 3a and 3b have been compiled for South Gloucester shire as part of this
SFRA. Flood Zones are based on the undefended scenario with the exception of Flood Zone

3b, which includes the presence of defences on the basis that land behind existing defences

is not functional floodplain. The Flood Zones presented i n this SFRA should be used for the
basis for decision making in the South Gloucester shire Council Local Plan review. This will
in some circumstances update the existing Environment Agency Flood Zones.

Flood zone mapping is only available where hydraulic m odelling has been undertaken and
therefore there are some areas (typically watercourses with a catchment area of less than

3km 2) where the fluvial flood risk has not been mapped and so are shown to be in Flood

Zone 1. Inthese areas detailed modelling may be required to accurately determine the
flood zones (refer also to para 4.4.1)

The following categories have been used to define each Flood Zone:

1 Flood Zone 1: Comprised of land having a less than 1 in 1,000 annual probability
of river or sea flooding in any year (<0.1% AEP)

1 Flood Zone 2: Comprised of land having between a 1 in 100 (1% AEP) and 1 in
1,000 annual probability of river flooding or 1 in 200 (0.5% AEP) and 1 in 1,000
(0.1% AEP) annual probability of sea flooding.

1 Flood Zone 3a: This zone compr ises land assessed as having a greater than 1 in
100 (>1% AEP) annual probability of river flooding or Land having a 1 in 200 or
greater annual probability of sea flooding.

1 Flood Zone 3b: This zone comprises land where water has to flow or be stored in
tim es of flood (the functional floodplain).

Flood Zone 3b, unlike other Zones, does show flood risk that takes account of the presence

of existing flood risk management features and flood defences, as land afforded this

standard of protection is not appropria tely included as functional flood plain. The mapping
in the SFRA identifies this Flood Zone as land which would flood from a 5% Annual
Exceedance Probability fluvial event, with defences in place.

Please note that a tidal a Flood Zone 3b has not been defi ned in accordance with best
practice, and PPG notes thata  reas which would naturally flood, but which are prevented
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from doing so by existing defences and infrastructure or solid buildings, will not normally be
identified as functional floodplain

Where th e 5% Annual Exceedance Probability (AEP) outputs are not available, a
precautionary approach has been taken using the 1% AEP undefended scenario (Flood Zone
3a). If a proposed development is shown to be within this area, further investigation

should be un dertaken as part of a detailed site

extent of Flood Zone 3b.

-specific FRA to define and confirm the

If existing development or infrastructure is shown in Flood Zone 3b, additional

consideration should be given to whether the specific location is appropriat
wi t h

as O6Functi

onal 6

respect

e for designation

to the storage or

Care should be taken when interpreting how Flood Zone 3b is predicted to change as a

consequence of climate change. At such locations there may be a possible

need to account

for potential changes in the standard of protection provided by flood risk management

features.

been taken

t o

t he

identi fi

been designated based on the best available data.

Flood Zone mapping for South Gloucester

catii

shire can be found in Appendix

In areas where no detailed modelling is available, a precautionary approach has
o nd iod a tFil weo dF IZoome ZBdn

A. Guidance on

how this information should be used to inform the Sequential and Exception Tests can be
foun d in Appendix D displays the datasets used within the creation of Flood Zones for the

study area.

6.2.1 Fluvial models used in this SFRA

Table 6-1 lists the flood risk modelling used to inform the SFRA.

Table 6-1 7 Fluvial flood risk models used for the Level 1 SFRA
Model name ‘ Year Software
Bath to Bristol 2017 Flood Modeller / TUFLOW
Bristol Frome 2014 Flood Modeller / TUFLOW
Little Avon 2016 Flood Modeller / TUFLOW
Yate and Chipping Sodbury 2016 Flood Modeller / TUFLOW

6.2.2 Tidal models used in this SFRA

Table 6-2 lists the tidal flood risk modelling used to inform this SFRA.
Table 6-2 - Tidal flood risk models used for the Level 1 SFRA

Model name ‘ Year Software
North Coast Tidal 2012 TUFLOW
Severn House Farm 2020 SWAN 1D / TUFLOW

6.3
The Environment Agency

setoutin Table 5-1 should be considered

years up until 2121

Climate change for fluvial, tidal and coastal flood risk

2021 climate change guidance shows that for watercourses in the
Avon Bristol and North Somerset Streams Management

Catchment the fluvial allowances

, although the SFRA should consider the next 100

No climate change modelling was undertaken for this SFRA, and climate change mapping
from previous m odelling studies was used to inform the impacts of climate change on the

study area .

This mapping can be found in Appendix A.

SGC-JBAU -XX-XX-RP-HM-0001 -Al-CO1 -Level 1_SFRA.docx

36

f

C



N\ N

South Gloucestershire
Council

Where there are no available climate ch  ange outputs , for fluvial and tidal sources of
flooding, present day  Flood Zone 2 has been used  as aproxy to representincreases to
present day Flood Zone 3 resulting from climate change, in the absence of detailed

modelling . This level of assessment  can be used to inform  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.

For tidal climate change . If alevel 2 SFRA is undertaken then updated data wi Il be

prepared for the Level 2 sites and used to retrospectively update the Level 1 SFRA. the
Environment Agency guidance provides sea level rise allowances for four epochs up to

2125.

For further information on climate change allowances please refer to Section 5.2.Table5 -3
summarises what datasets have been used to determine future flood risk within South
Gloucester .

Table 6-3: Model outputs used to understand the impacts of climate change

Model name Annual Allowance type Allowances used
Exceedance in the SFRA
Probability
(%AEP)
Severn House Farm 0.5% Tidal Upper End 2118
Bristol Frome 1% Fluvial 20%
Little Avon 1% Fluvial 30%, 40%, 85%
Yate and Chipping 1% Fluvial 30%, 40%
Sodbury

6.4 Surface water

Fl ooding from surface water runoff (or o6pluviald f
of rainfall. It often occurs where the natural (or artificial) drainage system is unable to

cope with the volume of water. Surface water flooding problems are inextricably linked to

issues of poor drainage (or drainage blockage by debris) and sewer flooding.

Mapping of surface water flood risk in the Local Plan area has been taken from the Risk of
Flooding from Surface Water 4 (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 LLFAs, the Environment Agency and
any potential developers to focus their management of surf ace water flood risk. The

different surface water risk categories used in the RoOFSW mapping are defined in Table 6-4.

The RoFSW is derived primarily from identifying t opographical 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. The
RoFSW mapping is generally based on national modelling and therefore should be used as

an indication of flood risk only. As a result, more detailed site -specific surface water
modelling may be required. It is recommended that developers consult South
Gloucestershire Council as the LLFA at the earliest opportunity.

000000000000000000000000000000000000000000029

49 Risk of flooding from surface water. Environment Agency. (2013)

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/297429/LIT_8986_eff63d.pdf
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Table 6-4 - Surface water risk categories used in the RoFSW mapping

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

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

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

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

Although the Ro FSW offers 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 SFRASs 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 RoOFSW in partner ship with other
sources of local flooding information, to confirm the presence of a surface water risk at that
particular location

The RoFSW map for South Gloucester shire can be found in Appendix  A. Guidance on how
this information should be used to info rm the Sequential and Exception Tests can be found
in Appendix D .

6.4.1 Critical Drainage Areas

Critical drainage areas are defined by the Town and Country Planning (General

Devel opment Procedure Amendment No. aRareaWwithigflemchd) Or
Zon e 1 which has critical drainage problems and which has been notified [to] the local

planning authority by the Environment Agency 66. These can cover wide a
rural and urban environments and are typically where man made drainage infrastructure

has been identified as at critical risk of failure, resulting in flooding. An absence of critical

drainage areas does not mean there are no areas with potential drainage problems.

No formal critical drainage areas have been identified within South Glouces tershire by the
Environment Agency

6.5 Groundwater

JBA has developed a range of Groundwater Flood Map products at the national scale. The

5m resolution JBA Groundwater map has been used within the SFRA. The modelling
involves simulating groundwater levels for a range of return periods (including 75, 100 a nd
200 -years). Groundwater levels are then compared to ground surface levels to determine

the head difference in metres. The JBA Groundwater Map categorises the head difference

(m) into five feature classes based on the 100 -year model outputs which are out lined in
Table 6-5.
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Table 6-5 - JBA Groundwater flood risk map categories

Flood depth range during a 1% AEP flood

event

Groundwater levels are either at or very
near (within 0.025m of) the ground
surface.

Groundwater flood risk

Within this zone there is a risk of groundwater
flooding to both surface and subsurface assets.
Groundwater may emerge at significant rates
and has the capacity to flow overland and/or
pond within any topographic low spots.

Groundwater levels are between 0.025m
and 0.5m below the ground surface.

Within this zone there is a risk of groundwater
flooding to both surface and subsurface assets.
There is the possibility of groundwater
emerging at the surface locally.

Groundwater levels are between 0.5m and
5m below the ground surface.

There is a risk of flooding to subsurface assets
but surface manifestation of groundwater is
unlikely.

Groundwater levels are at least 5m below

Flooding from groundwater is not likely.

the ground surface.

No Risk This zone is deemed as having a negligible risk
from groundwater flooding due to the nature of
the local geological deposits.

It is important to note that the modelled groundwater levels are not predictions of typical
groundwater levels. Rather they are flood levels i.e. groundwater levels that might be
expected after a winter recharge season with 1% AEP, so would represent an extreme
scenario.

I't should be noted that as the JBA Groundwater Flood Map is based on national modelling it

should only be used for general broad -scale assessment of the groundwater flood hazard in

an area and it is not explicitly designed for the assessment of flood hazard at the scale of a
single property. In high -risk areas a site -specific risk assessment for groundwater flooding

is recommended to fully inform the likelihood of flooding. South Gloucestershire  County
Council should be consulted at the earliest opportunit y to understand local groundwater
issues around development sites and developers should prioritise groundwater monitoring

to further understand local impacts.

The JBA Groundwater Map for the Local Plan areas can be found in Appendix H. Guidance
on how thi s information should be used to inform the Sequential and Exception Tests can
be found in Appendix  A.

6.6 Sewers

Historical incidents of flooding are detailed by Wessex Water through their Sewer Incident
Report Form (SIRF). This database records incidents of flooding relating to public foul,
combined or surface water sewers and displays properties that both internal and external
flooding. For confidentiality reasons, this data has been supplied on a postcode basis from

the SIRF for incidents recorded in the s tudy area. The database covers reported incidents
of sewer flooding in the last 1 7 years. The SIRF for the Local Plan area can be found in
Table 7-3 Mapping of this data, indicating quantities of recorded flood incidents per

postcode, is shown in Figure 6  -7.

Sewer flood risk has also been assessed using Wessex Water information regarding
postcodes at risk from 20%,10% and 5% AEP sewer flood events. No drainage issues were
identified by Wessex Water as part of this study, however they may undertake site specific
sewer capacity assessments when an application is made to connect to a sewer.
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6.7 Reservoirs

The risk of inundation due to reservoir breach or failure of reservoirs within the area has
been assessed usingthe Envi ronment Agencyod6s Risk of Flooding
dataset %0,

The Risk of Flooding from Reservoirs mapping for the Local Plan area can be found in
Appendix B. Guidance on how this information should be used to inform the Sequential and

Exception Tests can be found in Appendix D. An Environment Agency programme for
updating and improving this modelling and mapping was completed in October 2020 and
updated and improved data is due to be published in Late 2021 .

6.8 Other relevant information

Users of this SFRA should also refer to other relevant information on flood risk w here
available and appropriate. This information includes:
1 Bristol and Avon Catchment Flood Management Plan and Severn Tidal

Tributaries Catchment Flood Management Plan

These provide information on the catchment -wide strategy for flood risk management. This
information  should be used to informing flood risk management measures.

1 The South Gloucestershire Local Flood Risk Management Strategy 2015
T 2020

This provide s information on local flooding issues and the plan for managing risk. This
information should be used to inform any development and any flood risk management
measures are consistent with the strategy. The LFRMS is currently being updated by SGC.

1 Severn River Basin District Flood Risk Management Plan (2016)

This provides information on the catchment -wide strategy for flood risk management. This
information should be  used to inform any flood risk management measures.

1 Severn Estuary Shoreline Management Plan (2017)

This provides a large -scale asse ssment of the risks associated with coastal evolution and
presents the policy framework to address these risks in a sustainable manner. This
information should be used to inform any coastline development and flood risk
management measures.

1 Section 19 Inve stigations T Oldbury -on-Severn (2017) 5! and NHS Blood &
Transplant Centre, Filton (2012) 52,

These provide detailed assessments of flood events that met certain criteria, looking at the
cause of flooding, respo  nsibilities, and future recommendations.

000000000000000000000000000000000000000000029

50 Risk of Flooding from Reservoirs. Environment Agency. (2020) https://data.gov.uk/dataset/44b9df6e-c1d4-40e9-98eb-bb3698ech076/risk-of-flooding-from-reservoirs-
maximum-flood-extent-web-mapping-service

51 Oldbury-on-Severn Flood Report. South Gloucestershire Council. (2017). https://www.southglos.gov.uk/documents/Oldbury-on-Severn-Flood-Report-May-2017.pdf

52 NHS Blood & Transplant Centre, Filton Section 19 Flood Report. South Gloucestershire Council. (2012) https://www.southglos.gov.uk/documents/Section-19-Flood-report-
Filton-v7.pdf
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7 Understanding Flood Risk in South Gloucestershire
7.1  Topography and Geology

7.1.1 Topography

As shown in  Figure 7-1, the study area slopes north -west towards the coast, with the
highest ground being found along the Cotswolds along the south -eastern boundary of the
site. The high point is Hanging Hill (237m) on the southern border. A band of higher
ground runs parallel to the Cotswolds approximately 13km to the north -west, reaching
elevations of approximately 100m, meaning the main watercourses in the study area drain

to the south -west within this  valley . A substantial proportion of the mid catchment range
of study area is located at an elevation s ranging between 40 and 70m AOD. The
consequence of this is that the Frome watercourse is unusual in that it comprises relatively

flat areas in its upper reaches b ut has steep gradients along the lower reaches that

contribute to the Floating Harbour. Historically this system has caused extensive flooding

to the centre of Bristol and resulted in the implementation of substantive flood alleviation

schemes. Similarly  flows from smaller watercourses that contribute in a westerly direction

to the low land adjacent to the Severn Estuary have the potential to influence local

conditions in the drainage and rhine systems.

7.1.2 Geology and soils

The geology of a catchment can be an important influencing factor on the way that water
runs off the ground surface. This is primarily due to variations in the permeability of the
surface material and bedrock stratigraphy.

The bedrock geology of South Gloucestershire is almost completely  dominated by
sedimentary deposits, with various formations of limestones, sandstones, siltstones, and

mudstones covering the vast majority of the area, as shown in Figure 7-2. There is a small
band of extrusive mafic tuff and lava in the far north of the area near Tortworth.

The superficial deposits of the majority of the study area has not been mapped, as shown

in Figure 7-3. There is a band of alluvium (sand, silt, and mud) running north -east south -
west on the coastal plain in the north -west and in various  smaller deposits inl and; small
isolated deposits of river terrace (undifferentiated sand and gravel) at various locations
inland; and landslip deposits of unknown lithology in the far south.

7.2 Watercourses
The largest river  whose source lies within the study area is the River Frome , which

originates in the Cotswolds near Chipping Sodbury, and flows generally south -west, exiting
the study area near Frenchay . Other major rivers within the study area include t he Avon ,
which forms part of the southern boundary, and the Little Avon , Which forms part of the

northern.  Other Main River tributaries of the above include the Ladden, Bradley, Hortham,
Patchway, and Stoke Brooks.

A summary of key information about the main watercourses in the study area is included
belowin Table 7-1. Mapping indicating the location of the Main Rivers and Ordinary
Watercourses can be found in Appendix A.
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Table 7-1 - Watercourses in South Gloucestershire

Watercourse Description

River Frome The Frome rises in the grounds of Dodington Park in the Cotwolds in the eastern part of South Gloucester , and initially
flows north -west and west through Chipping Sodbu ry and Ya te. It joins the Ladden Brook near Frampton Cotterall,
where it then flows sout  h-west until exiting the study area near Frenchay.

River Avon The Avon forms approximately 10km of the southern boundary of the study area between Swineford and Kingwood,

where it flows generally north -west -west. Within this area its is joined by two
the River Boyd and the Siston Brook.

tributaries from within the study area

Ladden Brook

The Ladden Brook is the major right bank tributary of the Frome. It rises on the outskirts of Yate and flows initially
north -east, before turning to flow south -west near Stidcot. It joins the Frome near Frampton Cotterall.

Bradley Brook

The Bradley Brook is a right bank tributary of the Frome that drains are area of Bradley Stoke. It joins the Frome near
Hambrook

Folly Brook

The Folly Brook is a small left -bank tributary of the Frome which joins the main river near Winterbourne.

Hortham Brook

The Hortham Brook is a tributary of the Bradley Brook, which joins the channel near the M4 west of Bradley Stoke.

Patchway Brook

The Patchway Brook isa  small tributary of the Hortham Brook that flows through Bradley Stoke.

Stoke Brook

The Stoke Brook is a right  -bank tributary of the Frome that joins the river near Bromley Heath.

Little Avon The Little Avon  rises within South Gloucestershire to the east of Wickwar, and forms approximately 10km of the
northern boundary of the study area, between Wickwar and Avening Green, where it exits the study area. There is an
intervening area of approximately 2km where b oth banks of the river are within the study area, between Charfield and
Avening Green.

Henbury Trym The Henbury Trym, or River Trym, is a tributary of the Avon that rises in Filton in the west of the study area.

River Boyd The River Boyd is a tributary of the Avon that rises north of Pucklechurch and flows generally south -south -west

through Wick and Bitton , before discharging into the Avon atteh study area boudnary.

Siston Brook

Siston Brook is another tributary of the Avon that rises south of Pucklechurch and flows south through the suburbs of
east Bristol, joining the Avon near Willsbridge. It has another Main River tributary, the Warmley Brook, that flows
south -east from Mangot sfield and joins the Siston Brook near Warmley.
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7.3 Historic flooding
The Local Plan area has a long history of recorded flood events caused by multiple sources

of flooding. I nformation collated from the Environ
SGCbds recorded f | DGEAEscahFobddReskhMasagement Strategy and
Wessex Wat er s Sewer I ncident Report Form (SIRF) dat

historic flooding in the Local Plan are a. This information was supplemented by local flood
risk documents and news reports.

The data shows the most frequent cause of flooding within South Gloucester shire to be
fluvial along main rivers, surface water in inland and urban areas ; tidal along the coastline ;
and a combination of tidal and fluvial flooding in the Severn Estuary -draining tidal plain ,

particularly in the ar  ea of the Lower Severn IDB.

The key historical incidents of flooding identified are summarised as follows (note these
exclude event s on watercourses, such as the Frome, that have caused flooding in
Neighbouring authorities)

1 1977 1 tidal flooding at Severn Beach resulted in tidal defences being built
1 2000 i flood defences overtopped in Oldbury -on-Severn.

1 2001 71 surface water andrive rflooding in Emersons Green on the Folly Brook
as a result of heavy rainfall

1 2009 1 high surface water runoff combined with reduced rhine capacity and
sewer flooding caused internal flooding of properties in Aust.

1 2011 7 significant flooding of an ordinar y watercourse tributary of the Stoke
Brook in Little Stoke due to poor maintenance

T  Winter 2013/14 -extensive rainfall caused a number of localised flood
incidents, the majority associated with main rivers , including the Avon, Frome,
and Ladden Brook.

7.3.1 South Gloucestershire flood incidents

Reported flood incidents within the study area are recorded by South Gloucestershire
Council as the LLFA. Flood incidents recorded between November 2000 and February 2021
are recorded below by ~ community in Table 7-2.

Table 7-2 - Recorded flood incidents by community within South Gloucestershire
between 2000 -2021

Community Number of flood incidents

Almondsbury 31
Alveston 2
Bitton 15
Cadbury Heath 1
Charfield 5
Chipping Sodbury 3
Coalpit Heath 4
Cold Ashton 1
Crombhall 1
Downend 15
Doynton 1
Dyrham 2
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Community Number of flood incidents

Easter Compton 1

Emersons Green 1
Falfield 1
Filton 15
Frampton Cotterell

Frenchay

Hambrook

[EnN
w

Hanham

Iron Acton

Keynsham

Kingswood

Littleton -upon -Severn

Longwell Green

Mangotsfield
Marshfield
Oldbury -on-Severn

Oldland Common

Patchway

Pilning

Pucklechurch

Rangeworthy

Rockhampton

Severn Beach

Siston

Soundwell
Staple Hill
Swineford 11

NINWINFPIDNOI NN PP, O

Thornbury

Tomarton

Tytherington

Wick
Wickwar

7
1
1
Warmely 7
2
1
Willsbridge 2

Winterbourne 19
Yate 2
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7.3.2 Section 19 Investigations

Two Section 19 flood investigations have been completed within South Gloucester shire -

Oldbury -on -Severn (2017) and NHS Blood & Transplant Centre, Filton (2012)

Section 19 investigations are  formal flood investigations that the LLFA are required to

complete when made aware of a flood that meets certain predetermined criteria, as

required by Section 19 of the Flood and Water Management Act 2010 (FWMA) . The

investigation should determine t herel evant fl ood risk management au
should have been involved in the event and how they exercised their functions during and

after the event , and which flood risk management actions have been (or should be) taken

to mitigate future flood risk. The findings are to be compiled into a final report and shared

with all relevant authorities.

The NHS Blood & Transplant Centre, Filton (2012) event occurre d onthe 24 " of
September, 2012, and saw internal flooding of the NHS Blood and Transplant Centre in

Filton, following heavy rainfall of around 7% AEP (15 year event). It was concluded that
the flooding occurred due to catastrophic failure of culverts ca rrying the Stoke Brook
watercourse through Network Rail land, most likely due to blockage, undersizing, and

inadequate pumping. Following the investigation, far larger box culverts were constructed,
significantly reducing the flood risk.

The Oldbury -on -Severn (2017) event s occurred during March and November 2016,

which triggered the investigation into the flood risk around Oldbury -on-Severn. The events
were determined to have primarily been caused by overland flow due to saturated ground,
low points in the drainage network, and the impact of tidal locking in the area. lItwas

concluded that the flood risk to the area was affected by the tidal conditions reducing the
capacity of the rhines , and that further investigation was warranted to assess the
conveyance of the drainage network and capacity of the tidal flaps
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7.4 Fluvial flood risk

One of the main sources of flooding in the Local Plan area is fluvial flooding. Fluvial flooding
often occurs concurrently with surface water and sewer flooding as a response to extreme
rainfall events and constrictions within the d rainage systems.

The Main River watercourses of the River Frome, River Avon, Little Avon, Henbury Trym,
Stoke Brook, Folly Brook and Ladden Brook have long been associated with fluvial flooding

and are relatively well understood in that capacity. These wa tercourses are managed by
the Environment Agency and the known risks inform planning decisions. Other, smaller
(60rdinaryd) wat er coulocalisesl flavalfloodrisls os bpt ars more difficult to
predict. The settlements identified as most at risk of fluvial flooding are Hanham,
Swineford, Chipping Sodbury and Yate

It should be noted that flood risk management measures (defences) are present within the
Local Plan area which act to reduce the risk of flooding. Certain types of defences
potenti ally inhibit the function of the river floodplain as during flood events they can

prevent water being stored on the land adjacent to the river channel. This may be
particularly important when considering the functional floodplain (Flood Zone 3b) for

devel opment, but the presence of such defences could also evidence that measures must

be in place to make existing development and infrastructure safe. Other measures, such as
the Tubbbés Bottom flood storage facility metigate
capacity of the flood plain above natural levels. Further details on the flood risk

management measures  in South Gloucestershire  are presented in  Section 0 and th e Flood
Zones are described in Section 43.1.

In addition to flood risk shown by the flood risk mapping, there are a number of ordinary

watercourse, small watercourse and field drains which may pose a risk to development.

Generalised FI ood Zone mapping (where more detailed modelling investigations are not

available) has only been prepared for watercourses with a catchment greater than 3km Z
Therefore, whilst these smaller watercourses may not be shown as having flood risk on the

flood r isk mapping, it does not necessarily mean that there is no flood risk. Sites in

proximity to these watercourses may be shown to be inaccurately located in Flood Zone 1.

As part of a site - specific flood risk assessment the potential flood risk and extent of flood
zones should be determined for these smaller watercourses and this information used as

appropriate to perform the Sequential and Exception tests. The Risk of Flooding from

Surface Water (RoFSW) mapping can be used to indicate where this is likely to be an issue

7.5 Tidal flood risk

Tidal flooding is caused by extreme tide levels exceeding ground and / or defence level . The
Severn Estuary is located along the north  -west boundary of the study area and is the

source of tidal flood risk within South Glouc ester shire . Major tidal flooding occurred in

1977 which led to the construction of tidal defences along the Severn Estuary.

The areas identified most at risk of tidal flooding are Severnside, Severn Beach, New
Passage and Oldbury/Sheppardine . In some pl aces along the coastline, such as within the
Lower Severn IDB, tidal flood risk can occur in combin ation with fluvial and surface water
sources which can exacerbate flood risk, particularly by reducing the capacity of rhines
(drainage channels) discharging to the Severn Estuary which can be tide locked.

7.6 Surface water flood risk

Fl ooding from surface water runoff (or O6pluvialdo f
of rainfall and usually affects lower lying areas, often where the natural (or artificia )]

drainage system is unable to cope with the volume of water. Surface water flooding

problems are inextricably linked to issues of poor drainage or drainage blockage by debris,

and sewer flooding.
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Surface water flooding is a major concern within South Gl oucestershire . The current Local
Flood Risk Management S trategy identifies that urban areas within north and north east
Bristol, including parts of Filton and Kingswood, as well as Thornbury ,Emer sonds Gr ec
Longwell Green, Yate, Pilning, Hanham, Aust and North Commo n, are atthe greatest risk of

surface water flooding.

Tide locking is also an issue around Oldbury -on-Severn where high tides prevent surface
water from draining from gravity outfalls along the defended coastal plain.

The Risk of Flooding from Surface Water (RoFSW) map shows predicted flood extents that
predominantly follow topographical flow paths of existing waterco urses or dry valleys.

Some isolated ponding occurs upslope of topographic features including railway lines and

roads. Mapping of the RoFSW throughout the Local Plan area is provided in Appendix A and
high -risk areas within each ward are identified in Table 7-5.

7.7 Groundwater flood risk

Groundwater flooding is the term used to describe flooding caused by unusually high
groundwater levels. It occurs as excess water emerges at the ground surface or within
manmade underground structures such as basements. Groundwater flooding tends to be
more persistent than surface water flooding, in some cases lasting for weeks or months,

and it can result in significant damage to p roperty.

Cromhall and Bitton are identified inthe  Local Flood Risk Management Strategy as
having reported historic incidents, and other settlements may be at local ised risk, although
the vast majority of South Gloucestershire is considered at low risk of groundwater

flooding.

7.8 Flooding from sewers

Sewer flooding occurs when intense rainfall overloads the sewer system capacity (surface
water, foul or combined), and / or when sewers cannot discharge properly to watercourses
due to high water levels. Sewer flooding can also be caused when problems such as
blockages, collapses or equipment (such as pumps) failure occur in the sewerage system.
Surface water inundation of manhole openings and entry of groundwater may cause high
flows for prolonged periods of time. Since 1980, the Sewers for Adoption guidelines (now
replaced by the Design Construction Guidance) have meant that most new surface water
sewers have been designe d to have capacity for a rainfall event with a 1 in 30 chance of
occurring in any given year (3.33% AEP), although until recently this did not apply to

smaller private systems.

Consequently , even where sewers are built to current specifications, they can still be
overwhelmed by larger events of the magnitude often considered when looking at river or
surface water flooding (e.g. a 1 in 100 chance of occurring in any given year (1% AEP)).

Existing sewers can also become overloaded a s new development adds to their catchment,
even with restrictions in place on permitted discharge, or due to incremental increases in

roofed and paved surfaces at the individual property scale (urban creep). Sewer flooding is
therefore a problem that coul d occur in many locations across the study area.

Wessex Water provides records of incidents of flooding relating to public foul, combined or
surface water sewers and identifies which properties suffered flooding. For confidentiality
reasons, this data has  been supplied on a postcode basis from the Sewer Incident Report
Form (SIRF) hydraulic overload database. Data covers all reported incidents within the
borough between April 2004 and August 2020. The information from the SIRF database is
shown in Table 7-3. Allbut four of the incidents are located in the suburbs of Bristol, with
the remaining four located in Tytherington.
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Table 7-3 - Sewer flooding incidents in South Gloucestershire from 2004 -2020

Postcode 2004

o|lo|lo|r|r|N|o|o|r|o|o|o|lr|o|o
o|lr|o|lo|o|lo|lo|lo|lo|o|o|o|o|o|o
o|lo|o|o|o|o|lo|o|lo|o|o|o| ook
rlo|lo|lo|o|o|lo|o|lo|lo|lo|o|o|o|o
rlo|lo|lo|o|o|o|o|lo|lo|lo|r|o|o|o
Rlr|o|lw|o|lo|lo|lo|lo|lo|lo|Nv| o|lo| o
RNV o|lo|lo|o|o|o|lo|lr|ololo|o|o
o|lo|o|r|o|lo|lo|lr|o|lo|o|o|o|o|o
o|lo|o|o|o|o|lo|o|o|o|o|o|o|o|o
o|lr|Nv|o|o|lo|r|o|lo|o|o|o| ook
o|lo|o|o|o|o|lo|lo|lo|lo|Nv|o|o|r|o
mlalNvalr| N R R R RN R RN

7.9  Flooding from reservoirs

Reservoirs with an impounded volume greater than 25,000 cubic metres are governed by

the Reservoir Act 1975 and are listed on a register held by the Environment Agency. The

level and standard of inspection and maintenance required under the Act means that the

risk of flooding from reservoirs is relatively low and is considerekda Oresi
Legislation under the Flood and Water Management Act requires the Environment Agency

to designate the risk of flooding from these reservoirs. The Environment Agency is

currently progressing a O6Risk Designat i onemined. oces s

Appendix B shows the Risk of Flooding from Reservoirs dataset which provides an overview

on how an impounding reservoir will modify flood risk in the event of a flood in the
catchment, and includes indicative depths and velocities associated with this flooding. This
generally results in an increase to existing fluvial flood extents as significant volumes of

water would be released into existing watercourses

The risks posed by reservoir flooding constitute a residual risk, and in most cases are

unlikely to be prohibitive to development. South Gloucestershire Council should use the
mapping in Appendix B to understand the potential damage to buildings and los s of life in
the unlikely event of reservoir failure when considering developments downstream of

reservoirs.  As indicated in Appendix D, development may not be appropriate where

indicative depths and velocities are especially high. It is advised that the owners/
operators of raised reservoirs are contacted with regard to development that may be at risk

of flooding from reservoirs.

The settlements most at risk of reservoir flooding are Bitton, due to multiple reservoirs
impacting the Avon; Pucklechurch; Fi Iton; and parts of Mangotsfield along the Folly brook.

A list of reservoirs posing a flood risk to South Gloucestershire is shown below in Table 7-4.
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Table 7-4 - Reservoirs affecting the Local Plan area

Reservoir

Unknown
(Catbrain FSA)

Tubb & Bottom
Flood Storage
Area

Unknown (Siston
Brook FSA)

Unknown (site
near
Pucklechurch)

The Lake

Monkswood
Reservoir

Location (grid Reservoir Owner \WET(e! Local Authority
reference)
3578 1805 Unknown Patchway South
Gloucestershire
Council
3681 1827 Environment Agency Frampton South
Cotterell/ Gloucestershire
Westerleigh Council
3673 1738 Environment Agency Siston South
Gloucestershire
Council
3690 1762 Unknown Boyd Valley South
Gloucestershire
Council
3690 1921 Unknown Siston South
Gloucestershire
Council
3757 1711 Wessex Water Boyd Valley South

Gloucestershire
Council/ Bath
and North East
Somerset

7.10 Summary of flood risk to key settlements
Flood risk to key settlements in South Gloucestershire has been summarised in
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Table 7-5:Summary of

Settlement

present

Fluvial/tidal/coastal flood risk

-day flood risk to key settlements in South Gloucestershire

Surface water flood risk

Reservoir
inundation

Predicted groundwater levels across the settlement
during the 1% AEP event according to JBA Groundwater

Flood Map (note that predicted groundwater levels may
vary across the settlement so more than one level
category could be ticked)

No risk 5m below 0.5to 5m 0.025m Within
surface below to 0.5m 0.025m
surface be low of
surface surface
Chipping Sodbury Chipping Sodbury is located on the northern banks of the River Frome. Consequently, Mapping indicated that several areas of the V Vv V Vv No risk of
parts of the town are |l ocated in Flood Zones town are at risk of surface water flooding, reservoir
historic flood outline  dataset show a history of fluvial flooding in the town. particularly around Station road in the town flooding
centre and generally along the banks of the
Frome.

Yate The town of Yate is contiguous with Chipping Sodbury and is also located on the Mapping indicated that several areas of the V V V No risk of
Frome, primarily on the southern bank. As a consequence of this, parts of the town town are at risk of surface water flooding, reservoir
are located in Flood Zones 2 and 3, although to a lesser extent than Chipping particularly around  Rodford Way and flooding
Sodbury. Historic flood data shows a history of fluvial flooding from the Frome within Westerl eigh Road in the south  -west of the
the town. town.

Thornbury Thornbury is not located on any Main Rivers, but several smaller streams do run Mapping indicated that several areas of the V V V V No risk of

through the town, and small areas of the town are consequently in flood zones 2 and town are at risk of surface water flooding, reservoir
3. The town is not included in any historic flood outlines. particularly around  the Gillingstool and floodin g
Crossways areas of the town

Oldbury -on-Severn Oldbury -on-Severn is located on the Severn Estuary, approximately 1km away from Mapping indicates several sections are at V No risk of
the coast and is surrounded by tidally affected rhines. Consequently, considerable risk of surface water flooding, mostly rese rvoir
sections are in flood zones 2 and 3, with the majority being in the latter, as a result centred around ther  hines. flooding
of tidal flood risk. Sections are also included in the historical flood outline dataset,
indicating a history of tidal flooding from the Severn.

Alveston Alveston is not on any Main Rivers and is not contained within flood zone 2 or 3. Parts of the settlement are considered at V Vv V No risk of
risk of surface water flooding, particularly reservoir
Stoney Stile Road and Wolfridge Ride. flooding

Almondsbury Almondsbury is not on any Main Rivers and is not contained within flood zone 2 or 3. Significant parts of the village are V Vv V V V No risk of

considered at least at low risk of surface reservoir
water flooding, including on Church Road, flooding
Lower Court Road, and Townsend Lane.

Patchway Patchway is not on any Main Rivers and is not contained within flood zone 2 or 3. Significant parts of the area are considered V No risk of
at risk of surface water flooding, including a reservoir
band crossing Stroud, Worthing, Durban, flooding
Pretoria, and Coniston Roads; and an area
between Highwood and Gloucester Roads.

Bradley Stoke Bradley Stoke contains several Main Rivers, including the Patchway, Horthsham, Mapping indicates that multiple sections of V Areas along the
Stoke and Bradley Brooks, and consequently parts of the area along these the area is considered at risk of surface Stoke Brook,
watercourses are considered in flood zones 2 and 3. The area long the Stoke Brook is water flooding, mostly contained along main lower Patchway
contained within the Environment Agencyds historic flood ext ( roadsandwatercourses. There is risk of Brook, and
history of fluvial flood risk. pooling primarily on and around Braydon Horthham

Avenue. Brook

Winterbourne Winterbourne is located near the confluence of the River Frome and the Bradley Mapping indicated that numerous small Vv Vv Vv V Vv Areas along the
Brook, although the flood zones associated with each watercourse do not reach the areas of the settlement are of risk of surface River Frome to
settlement itself water flooding, most notably along Friary the far south of

Grange Park and Parkside Avenue; and the settlement
between Flaxpits Lane an  d Huckford Road.
Mangotsfield and The area includes the sources of the Folly and Warmley Brooks and areas along these Mapping indicated that several areas of the V V V V V Areas along the
surrounding watercourses are included in flood zones 2 and 3. The Warmely Brook is contained suburb are at risk of surface water flooding, Folly Brook
suburbs within the historic flood extent outline of the Environment Agency and indicates a particularly around  Stockwell Hill, the Folly
history of fluvial flood risk. Brook, and New Cheltenham
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Hanham and This area includes the Warmley and Siston Brooks, and consequently areas along Mapping indicated that several areas of the Areas of the
surrounding their watercourses are included in fl ood zong suburb areatrisk of surface water flooding, Siston Brook
suburbs historic flood extent dataset indicate a history of fluvial flooding from these sources. particularly around  the watercourses, such near Warmley,

as the Siston brook at Warmley, and areas
in Longwell Green and Cadbury Heath

and along the
Avon

Bitton Bitton is located on the River Boyd, and near to the Avon and so as a consequence Mapping indicated that  a significant area of The majority of
significant areas of the village are within flood zones 2 and 3. The Environment the village centre is at risk of surface water the village
Agencyds hi sextentdatasetindicate ahistory of fluvial flooding flooding.

Wick Wick is located on the River Boyd, and small areas along its banks in the centre are Mapping indicated that several areas within No risk of
within Flood Zones 2 and 3. However, no areas are within the historic flooding Wick are at danger of surface water reservoir
extents. flooding, particularly around the banks of flooding.

the Boyd, other smaller watercourses, and
on Milford Avenue.

Pucklechurch Pucklechurch is located near the Felsham Brook, a tributary of the River Boys, but the Mapping indicated that areas of Areas along the
associated flood zones 2 and 3 do not extend to the village. There are no recorded Pucklechurch are at risk of surface water eastern
historic flood outlines in the village. flooding, particularly around the B4465, outsk irts

Feltham Road, and Homefield Road.
Marshfield Marshfield is not located near Main Rivers and is not within flood zones 2 and 3, nor Mapping indicated that small areas of the No risk of
any historic flood extent. village are at risk of surface water flooding, reservoir
such as along High Street and Back Lane. flooding.
Badminton Badminton is not located near any Main Rivers but has numerous ordinary Mapping indicates that areas of the village No risk of
watercourses flowing through or near it. Consequently, a significant part of the village are at risk of surface water flooding, reservoir
centre is within flood zones 2 and 3. However, it is not within the Environment particularly around High street. flooding.
Agencyds historic flood extent dataset.
Hawkesbury Upton Hawkesbury Upton is not located near Main Rivers and is not within flood zones 2 and Mapping indicated that small areas of the No risk of
3, nor any historic flood extent. village are at risk of surface water flooding, reservoir
such as around France Lane and east of flooding.
Sandpits Lane
Wickwar Wickwar is located near the Little Avon. Most of the village is not at fluvial flood risk, Mapping indicated that small areas of the No risk of
but small areas on the lower end, at the study area border, are within flood zones 2 village are at risk of surface water flooding, reservoir
and 3 associated with the Little Avon. It is not included in within the Environment with the greatest risk of pooling between the flooding.
Agencybés historic flood extent dataset. B4509 and Church Lane.
Charfield/ Charfield Charfield and Charfiled Green are located to the west of the Little Avon on the borer Mapping indicated that  parts of both No risk of
Green of the study area. Small parts of the far eastern area of Charfield Green are within settlements are at risk of surface water reservoir
the associated flood zones 2 and 3, and historical flood outlines from the Environment flooding, with the m  ost significant risk of flooding.
Agency show a history of fluvial flooding from the Little Avon. pooling around Woodlands Road and Little
Bristol Lane; Underhill Road; and along the
banks of the Little Avon.
Falfield Falfield is not located near a Main River but is bordered by two ordinary watercourses. Mapping indicated that small areas of the No risk of
Consequently, small parts of the village are within flood zones 2 and 3, most notably village are at risk of surface water flooding reservoir
Mill Lane in the east. I't is not included i rl mostnotably Mil Lane in the east and flooding.
flood extent dataset. Sundayshill Lane in the west.

Tytherington Tytherington is located near the headwaters of a tributary of the Ladden Brook, Mapping indicated that small areas of the No risk of
although the associated flood zones 2 and 3 extents to not extend into the village. village are at risk of surface water flooding reservoir
There is a small recorded flood outline in the south -east of the village, on the corner most notably along Stowell Hill Road and flooding.
of D uck Street and Stidcot lane, due to a fluvial flood from an ordinary watercourse. Duck Street.

Rangeworthy Rangeworthy is located near the Ladden Brook and several tributaries, although it is Mapping indicated that small areas of the No risk of
not within flood zones 2 or 3, nor within thg¢g viageare atrisk of surface water flooding reservoir
extent dataset. most notably north of New Road. flooding.

Severn Beach Severn Beach is located on the Severn Estuary, and is located almost wholly within Mapping indicated that very small areas are No risk of
Flood Zone 3 due to a tidal flood risk, with small areas in Flood Zone 2. The at risk of surface water flooding, most reservoir
Environment Agencyo6s historic flood extent dg notablyaroundGorse C over Road. flooding.
from the Severn.

Aust Aust is located on the Severn Estuary and is partly located in flood zones 2 and 3 on Mapping indicated that  the village centre is No risk of
account of the tidal flood risk. Historic flood extents do not include the village. at risk of surface water flooding. reservoir

flooding.

SGC-JBAU -XX-XX-RP-HM-0001 -Al1-CO1-Level 1_SFRA.docx




R

South Gloucestershire
Council

/Fiqure 7-1 - topoaraphy of the study area

&, Tidefhar
g 4N

|

ehar
P
Redlar
AN (

oriouLy 30 N

Ricic \ [

Abbots. \ Clifton

Leiah N~

i
-
R oll
B
1IRStie e
B\ SR
P
+Falland=
175}
or g W :
NG
0 5 10 km o
, = olley

[ — ] f n th Lansuow

“AILOW'JHI
Horsley -
S -0

Loca}ion Plan

T ) et ¢
Ross-on- ML Chettenham
Wye 7 i

' Gloucester
m:d-ri-rl{ Nty Nonbeat

1y MERum 6
=~ L Iy v 2] ) J
= == Wollm=under-
1y b 3 Power__ ¥ L 5‘1-9 P - PN \
o ¢ % Old/b/\\k TRt .
Lo v o 7 0ldbury-on-) = Gk
Pwliim U f sevisi N:/ ark P ik
Lot ==t s lortley
" [resham

,l_’ Oldbury
Y on the
Hill

Nettieto

R WestKington

C9GLOUCESTERSHIRE

* .Chaferd _Cirencester

\ o . Lx&xm

oot e
Al

o WILTSHIREY *
Wetoury " safubary |
e

. toah
Wamminster Aresbucy !

wl®  Shepton
}  Glastonbury Wl

Legend

e
K"“ 3 SFRA study area

Elevation
High

Low

JBA

consulting

= 5 e
South Gloucestershire B8

Council —— nited i o

s southglors oo vkl

Contains Ordnance Survey data © Crown copyright and database right
2021, Contains public sector information licensed under the Open
* Govemment Licence v3.0.

~ This document is the property of Jeremy Benn Associates Ltd. i shall not
be reproduced in whole or in part. nor disclosed to a third party, without
the permission of Jeremy Benn Associates Ltd.

SGC-JBAU -XX-XX-RP-HM-0001 -Al-CO1 -Level_1_SFRA.docx

JBA

consulting

52



N AN

South Gloucestershire
Council

JBA

consulting

e )
/':-fl( »!/\s'u.,m-cm, o Location Plan
W

Figure 7-2 - bedrock geology of the study area
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Figure 7-3 - superficial geology of the study area

ortworlh A\

)' Cfu m

=)
ZZ5)=
o .;4.7%4»‘

%
) Hawkbsbury f/ /
Hiwkesbury

Locatlon Plan

| el chetsenham
7

{ Stow-on-*
the Wold
North esch

» ‘bduﬂem

{ ocknarth
""G LOUCESTERSHIRE

Stoud
Cusfed Cirencester
® Lechazcon
hars

5Ll e
o Trombridge 0

e
/) WILTSHIRE‘ Y
&) me-ﬁ sty b
4 Glmnmr;"i‘k ,S:l.emn Jle/ Ch S m:bwy
Legend

D SFRA study area

BGS Superficial Geology
ALLUVIUM - CLAY, SILT AND SAND

RIVER TERRACE DEPOSITS
" (UNDIFFERENTIATED) - SAND AND GRAVEL

[ LANDSLIP - UNKNOWN LITHOLOGY

JBA

consulting

for

South GlDIICCSl,eI'shil'e
—— Council ——

AInghts Resaned

‘This document is the propesty of Jeremy Benn Associates Ltd. It shall not
be reproduced in whole or in part, nor disclosed to a third party, without
the permission of Jeremy Benn Associates Ltd.

SGC-JBAU -XX-XX-RP-HM-0001 -Al-CO1 -Level_1_SFRA.docx

54

JBA

consulting




N AN

South Gloucestershire
Council

8 Fluvial, tidal and coastal flood defences

A high -level review of flood defences was carried out for this SFRA, involving an
interrogation of existing information on asset condition and standard of protection.

Defences are any assets that provide flood defences or coastal protection funct ions. An
assessment of the Environment Agency Spatial Flood Defence dataset has been carried out

Flood defences which potentially provide a standard of protection from a 50% AEP event or

more have been considered. The datasets include manmade and natur al defences which
may arise for instance due to the presence of naturally high ground adjacent to a

settlement have been considered. The defences and their locations are summarised in the
following sections.

8.1 Defence standard of protection and residual ris k

One of the principal aims of this SFRA is to outline the present risk of flooding across the

South Gloucester shire Local Plan area including consideration of the effect of flood risk
management measures (including flood banks and defences). The modellin g that informs
the understanding of flood risk within the Local Plan area is typically of a catchment wide

nature, suitable for preparing evidence on possible site options for development. In cases

where a specific site risk assessment is required, detail ed studies should seek to refine the
results used to provide a strategic understanding of flood risk from all sources. Developers

should consider the standard of protection provided by defences when preparing detailed

Flood Risk Assessments.

Standard of P rotection

Flood defences are designed to give a specific standard of protection, reducing the risk of
flooding to people and property in flood prone areas. For example, a flood defence with a

1% AEP standard of protection means that the flood risk in the defended area is reduced to
a 1% chance of flooding in any given year. Although flood defences are designed to a
standard of protection it should be noted that, over time, the actual standard of protection
provided by the defence may decrease, for example due to deterioration in condition or
increases in flood risk due to the increased magnitude of the flood hazard caused by

climate change effects (e.g. rise in frequency and intensity of extreme weather over time).

For raised flood defences (bunds or banks ), a standard of protection can be straight
forward to define. However, sometimes it is not possible to define the standard of

protection for Flood Storage Areas as there are a number of factors that determine the
protection that they can provide e.g. out flow rates, number of watercourses that flow into
the Flood Storage Area

For the purpose of this study, the standard of protection has been derived from the
Environment Agency Spatial Flood Defence Dataset

8.2 Defence condition

Formal structural  defences are given a rating by the Environment Agency based on a grading system for
their condition 52. A summary of the grading system used by the Environment Agency for condition is
provided in

000000000000000000000000000000000000000000029

53 Condition Assessment Manual, Environment Agency (2012)
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Table 8-1 - Defence asset condition rating

Grade ‘ Rating ‘ Description

1 Very Good Cosmetic defects that will have no effect on performance.

2 Good Minor defects that will not reduce the overall performance of the asset.

3 Fair Defects that could reduce the performance of the asset.

4 Poor Defects that would significantly reduce the performance of the asset.
Further investigation required.

5 Very Poor Severe defects resulting in complete performance failure.

The condition of existing flood defences and whether they are planned to be maintained

and/or improved in the future must be considered with respect to the safety and

sustainability of  development over its intended life and also with respect to the financial

and economic commitment to the long -term provision of appropriate standards of

protection. In some cases, the relevant strategy may suggest that it is not appropriate to

maintain th e condition of the assets, which may prove influential for the development over

its intended life. In addition, detailed FRAs undertaken by developers (if a defence is

influential to the proposed development) will need to thoroughly explore the condition of
defences, especially where these defences are informal and demonstrate a wide variation of
condition grades. It is important that all of these assets are maintained to a good condition

and their function remains unimpaired in accordance with the policy and strategy for Flood
Risk Management.

8.3 Fluvial, tidal and coastal flood defences in South Gloucestershire

8.3.1 Fluvial defences

Many main rivers in South Gloucestershire have flood defences along some of their lengths ,
the location of these defences are shown in Appendix A. These defences typically consist of
high ground, with some sections of walls, embankments, demountable def ences, and flood
gates.

According to data from the Environment Agency, the vast majority of fluvial defences within
South Gloucestershire  are classified 1 -3, signalling very good to fair conditions. However,

there are 63 instances of a section of defences being classed 4 o r 5, signalling poor to very
poor condition s, and where a significant reduction in performance may occur. These

sections are spread throughout the stud y area. Notable examples include a section along

the River Frome at Yate/Chipping Sodbury; a section on the River Frome south of

Winterbourne; a  section of the Little Avon east of Charfield; and sections along tributaries

of the Ladden Brook near Tytherin gton. Fluvial flood defences in South Gloucestershire

offer a standard of protection varying from 50% AEP (2 -year flood) to 0.5% AEP (20 -year
flood).

8.3.2 Tidal and coastal defences

There are Environment Agency maintained tidal defence schemes along virtually the entire
coast of South Gloucestershire, with the exception of a section around Aust , and a small
section north of Oldbury ~ -on-Severn , due to the presence of natural high ground . These
defences consist of a mix of high ground, embankments, walls, demount able defences, and
flood gates.

A section of the coast al defences near Nupdown is classified as fluvial -tidal as it also
protects against a network of reens that drain into the Severn estuary . These defences
consist of high ground, embankments, walls, and demountable defences.
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When considering defences along the coastline, it is important to differentiate between

those which are constructed to protect the coastal frontage from erosion and those which

are designed to protect the coast from flood risk from th e tide levels in the sea e.g. still
water levels exceeding the defence crest, or waves overtopping the defence. Each of these
types of defence are present in the South Gloucestershire area but are not designed to
necessarily fulfil the dual purpose of man aging flood risk and coastal protection. However,
with climate change, it is likely that many of locations with coastal defences will need to

include provision for tidal defence in the future if standards of protection are to be

maintained.

According to th e Environment Agency, the vast majority of defences 0 condaret i on
classified 1-3, signalling very good to fair conditions. Two sections are classified as 4, or in

poor condition 1 a section of embankment near Northwick and a section of embankment

north of Aust. This signifies these sections have defects that could significantly decrease

their performance and increase flood risk and warrant s further investigation. Tidal defences
in South Gloucestershire offer a standard protection varying from  0.5% AEP (20 O-year

flood) to 1% AEP (100 -year flood) .

8.4 Flood Alleviation Schemes

There are a number of alleviation schemes within the South Gloucestershire  area. These
include flood alleviation schemes  that were completed recently as part of the Challenge

Fund flood resilience works (Tranche 2A) , funded by the department for Transport . These
primarily consisted of highway drainage improvements, including repairs and replacement

to increase capacity and reduce maintenance liability of drainage schemes. These wer e
implemented in:

Abson Road, Pucklechurch

Beckspool Road, Frenchay

Cherry Gardens, Bitton

Bath Road, Swineford

High Street, Wick

High Street, Winterbourne

Wotton Road, Bagstone and Rangeworthy

= =4 -4 -4 A -—a -5 -2

Oldbury on Severn - included reinstatement of an historic rhin e to direct storm
flows away from the village and increase storage capacity.

There are three flood storage areas within the study area, including on the Frome west of
Yate; on the Siston Brook north of Warmley, and on the Henbury Trym at Catbrain.

8.4.1 Frome Ca tchment Innovation Programme

Bristol City Council was recently awarded funding by DEFRA in 2021 as part of the F lood
and Coastal Resilience Innovation Programme forthe Frome Catchment Innovation
Programme 54, This will use a mix of flood resilience measures that mirror the rural to city
nature of the Frome catchment. The project will deliver restoration of the River Frome

through the Yate Masterplan and Frome Gateway regeneration initiative.

8.4.2 Proposed NFM schemes

There is a proposed Natural Flood Management (NFM) scheme recommended by the
Farming and Wildlife Advisory Group (FWAG) Southwest intended to alleviate flood risk in
known repeat road flooding hotspots. Proposals include the construction of in -field bunds ,

000000000000000000000000000000000000000000029

54 Innovative projects to protect against flooding selected: https://www.gov.uk/government/news/innovative-projects-to-protect-against-flooding-selected
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ponded storage, woody bundles, leaky dams, and flow deflectors in strategic locations in
private lands to alleviate flood risk. Locations considered include:
1 Kington Lane , Kington
1 Itchington Road/Earthcott Road junction , Itchington
1 Shellards Lane , Itch ington
i Stidcot Lane , Stidcot
1 Perrinpit Lane /Old Gloucester Road , Frogland Cross (near Frampton Cotterell)

8.5 Proposed flood defences in South Gloucestershire

Proposed flood defences and alleviation schemes include tranche 2 B of the Challenge Fund
which will  see similar works to tranche 2A being implemented to improve highway drainage
schemes. Locations include:

Gipsy Patch Lane, Stoke Gifford

Perrinpit Road/ Ol d Gl oucester Road, Frampton Cot
Coldharbour Lane, Filton

Bristol Road, Fren chay

B4509 The Downs, Wickwar

B4058/B4059 Yate Road, Iron Acton

Stover Road at Frome bridge, Yate

= =4 -4 A -4 -8 -8 -2

New Avon Bridge, Keynsham Road, Willsbridge

8.5.1 ASEA Flood Defence Scheme

The Avonmouth and Severnside Enterprise Area % (ASEA) Ecology Mitigation and Flood
Defence Project is currently under construction and is intended to support the growth of the
Avonmouth Severnside Enterprise Area

The ASEA scheme will upgrade existing defen ces along a 17 km stretch of coastline,
including the defences from Severn Beach to Aust in the Local Plan area. The flood

defences to be constructed by the consented ASEA scheme are designed to offera 1 in

200 -year (0.5% AEP) standard of protection over a 60 -year design life, this considers the
following factors 56:

1 For existing development: applies a 2076 design life (i.e. 60 -year design life
relative to a fipresent dayo 2016 base year);

1 For anticipated new development in the ASEA area: applies a 2098 des ign life
(i.e. 60 -year design life relative to a 2038 base year, assuming associated future
development within the ASEA area is completed by 2038); and

1 The proposed flood defences include a lower standard of protection at Old
Passage, where a local 1:75 - AEP (to 2076) standard of protection is proposed
(as requested by and agreed with affected property/land owners) with a 1:200
AEP (to 2076) standard of protection second line of defence proposed further
inland.

8.6 Residual flood risk

Residual risks are those remaining after applying the sequential approach and taking
mitigating actions. The residual risk can be:

000000000000000000000000000000000000000000029

55 Avonmouth Severnside Enterprise Area (ASEA) Ecology Mitigation and Flood Defence Project: https://www.insouthglos.co.uk/enterprise/avonmouth/flood-ecology/

56 ASEA Scheme Flood Risk Assessment: https://developments.southglos.gov.uk/online-applications/applicationDetails.do?active Tab=documents&keyVal=P9HBM7OKJINROO
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1 the effects of a flood with a magnitude greater than that for which the defences
or management measures have been designed to alleviate (the O6desig
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

9 failure of defences or flood risk managemen t measures to perform their intended
duty. This could be breach or failure of flood embankments, failure of flood
gates to operate in the intended manner, or failure of pumping stations.

In circumstances where measures are put in place to manage flood ris k, there remains a
possibility of flooding being experienced, either as a consequence of the event exceeding

the design capacity or the failure of the asset providing the appropriate standard of

protection. Significant changes to sea level rise projection s over the lifetime of a
development will also result in residual risk. It is the responsibility of the developer to fully

assess flood risk, propose measures to mitigate it and demonstrate that any residual risks

can be safely managed.

This SFRA does not assess the probability of failure other than noting that such events are

very rare. However, in accordance with NPPF, all sources of flooding need to be

considered. If a breach or overtopping event were to occur, then the consequences to

people and prop erty could be high. Developers should be aware that any site that is at or

below defence level may be subject to flooding if an event occurs that exceeds the design

capacity of the defences, or the defences fail, and this should be considered in a detaile d
Flood Risk Assessment. The assessment of residual risk should take into account:

1 The flood hazard, depth and velocity that would result from overtopping or
breach of defences. Flood gate or pumping station failure and/ or culvert
blockage (as appropria te). The Environment Agency can provide advice at site -
specific development level for advice on breach/ overtopping parameters for
flood models.

1 The design of the development to take account of the highest risk parts of the
site e.g. allowing for flood s torage on parts of the site and considering the design
of the development to keep people safe e.g. sleeping accommodation above the
flood level.

1 A system of warning and a safe means of access and egress from the site in the
event of a flood for users of t he site and emergency services

8.6.1 Overtopping

In exposed locations along the coast, landward flooding is more likely to occur as a
consequence of wave overtopping than inundation.

The risk from overtopping of defences is based on the relative heights of pro perty or
defence, the distance from the defence level and the height of water above the crest level
of the defence. The Defra and Environment Agency Flood Risks to People 57 guidan ce

document provides standard flood hazard ratings based on the distance from the defence
and the level of overtopping.

000000000000000000000000000000000000000000029

57 Flood Risks to People. Defra/Environment Agency. (2006).

https://assets.publishing.service.gov.uk/media/602bbc3de90e07055f646148/Flood_risks_to_people_
_Phase_2_Guidance_Document_Technical_report.pdf#:~:text=Flood%20risk%20is%20defined%20as%20probability% 20multiplied%20by,and%20the%2
Ofailure%200f%20a%20flood%20defence%20system.
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8.6.2 Defence breach

A breach of a defence occurs when there is a failure in the structure and a subsequent
ingress of flood water.

Where defences are present, risk of breach events should be considered as part of the site

specific flood risk assessment. Flood flows from breach events can be associated with

significant depths and flow velocities in the immediate vicinity of the breach location and so
FRAs must include assessment of the hazards that might be present so that the safety of

people and structural stability of properties and infrastructure can be appropriately taken

into account. Whilst the area in the immediate vicinity of a breach can be subject to high
flows, the whole flood risk area associated with a breach must also be considered as there

may be areas remote from the breach that might, due to topography, involve increased

depth hazards.
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9 FRA requirements and flood risk management guidance

This section provides guidance on site -specific Flood Risk Assessments (FRAS).

These are carried out by (or on behalf of) developers to assess flood risk to and

from a site. They are submitted with Planning Applications and should demonstrate

howfloodr i sk will be managed over the devel opment ¢
change and vulnerability of users.

9.1  Over -arching principles

This SFRA focuses on delivering a strategic assessment of flood risk w ithin the study area.
Prior to any construction or development, site - specific FRAs will need to be undertaken as
set out in the NPPF (see  4.1)to assess all sources  of flood risk.

Some sites may additionally require the application of the Exception Test following the

Sequential Test if there are safety and sustainability issues to be addressed. If the

Exception Test is applied, it must be informed by a detailed FRA to ensure it is safe and will
not increase flooding elsewhere. Any site that does not pass the Exception Test should not
normally be allocated or permitted for development. It is the responsibility of the

developer to provide an FRA with an application.

It should be acknowledged that a detailed FRA may show that a site is not appropriate for
development of a particular vulnerability or even at all. Where the FRA shows that a site is
not appropriate for a particular use, a lower vulnerability classifica tion may be appropriate.

9.2 Requirements for site - specific flood risk assessments

9.2.1 What are site specific FRAs?

Site specific FRAs are carried out by (or on behalf of) developers to assess flood risk to and

from a site. They are submitted with planning applic ations and should demonstrate how

flood risk wildl be managed over the devel opment 6s
change and vulnerability of users.

Paragraph 068 58 of the NPPF Flood Risk and Coastal Change Planning Practice Guidance
sets out a checklist for developers to assist with site specific flood risk assessments.

9.2.2 When are site specific FRAs required?
Site specific FRAs are required in the following circumstances:

1 Proposals for new development (including minor development and change of
use) in Flood Zones 2 and 3

1 Proposals for new development (including minor development and change of
use) in an area within Flood Zone 1 which has critical drainage problems (as
notified to the LPA by the Environment Agency)

1 Proposals of 1 hectare or greater in Flood Zone 1 due to their surface water
impact which will be dealt with through a surface water drainage strategy.

1  Where proposed development or a change of use to a more vulnerable class may
be subject to other sources of flooding

1 Proposals of less than one hectare in Flood Zone 1 where they could be affected
by sources of flooding other than rivers and the sea (e.g . surface water)

000000000000000000000000000000000000000000029

58 Site specific flood risk assessment: checklist. Ministry of Housing, Communities & Local Government. (2014) https://www.gov.u k/guidance/flood  -risk -and -

coastal -change#Site -Specific - Flood - Risk- Assessment -checklist -section
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An FRA may also be required for some specific situations:

1 If the site may be at risk from the breach of a local defence (even if the site is
actually in Flood Zone 1)

1 Where the site is intended to discharge to the catchment or assets of a water
management authority which requires a site -specific FRA

1 Where evidence of historical or recent flood events have been passed to the LPA

On land in the vicinity of small watercourses or drainage features that might not
have been demarcated as being in a flood zone on the national mapping

1 Atlocations where proposals could affect or be affected by substantial overland
surface water flow rou  tes

A Surface Water Drainage Strategy is required when submitting any planning
application for  dnajor development 6 , as def i neTowuanddCeuntryt h e
Planning Act (1990) 59

9.3  Objectiv es of site specific FRAs

The aim of an FRA is to demonstrate that the development is protected to the 1% AEP

fluvial and 0.5% AEP tidal flood scenario and is safe for its intended life span during the

6designd flood event, i ncl udchange. &his inalldés assessmerne f or
of mitigation measures required to safely manage flood risk. Development proposals

requiring FRAs should establish:

1 Whether a proposed development is likely to be affected by current or future
flooding from any source o ver the lifetime of the development;
Whether a proposed development will increase flood risk elsewhere;
1 Whether the measures proposed to deal with the effects and risks are
appropriate;
1 Were appropriate , assess the potential cumulative impact of devel opment on
flood risk (as described in Section 4.5);

I The evidence, if necessary, for the Local Planning Authority to apply the
Sequential Test; and

1 Whether, if applicable, the development will be safe and pass the Exception Test,
if applicable.

FRAs for s ites located in the Local Plan area should follow the approach recommended by
the 2019 NPPF (and associated guidance) and guidance provided by the Environment
Agency and South Gloucestershire  Council. This includes:

A Site -specific Flood Risk Assessment: Checklist 80 (NPPF NPPG, Defra)

A Standing Advice on Flood Risk 61 (Environment Agency)

A Flood Risk Assessment for Pl anning Applications 62 (Environment Agency)
ADesigners and Developers 63 (Guide for SUDS)  (South Gloucestershire  Council )

000000000000000000000000000000000000000000029

59 Town and Country Planning Act (1990): https://www.legislation.gov.uk/ukpga/1990/8/contents

60 Site specific flood risk assessment: checklist. Ministry of Housing, Communities & Local Government. (2014) https://www. gov.uk/guidance/flood  -risk -
and - coastal -change#Site - Specific - Flood - Risk - Assessment -checklist -section

61 Standing advice on Flood Risk. Environment Agency. (2012, updated 2021). https://www.gov.uk/guidance/flood -risk -assessment -standing -advice

62 Flood Risk As sessments for Planning Applications. Environment Agency. (2014, updated 2017). https://www.gov.uk/guidance/flood -risk -assessment -
for -planning -applications

63 Designers and Developers. South Gloucestershire County Council. https://www.southglos.gov.uk/docume nts/Developers -designers -030117.pdf
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9.4  Guidance for the Local Planning Authority

One of the key objectives of the SFRA is to provide an evidence base, which will inform the
preparation of the Local Development Framework with respect to local flood risk issues and
the location of future development.

The local planning authority can pl ay an important role in strategic flood risk management.
The overall aim should be to direct development to areas of lower flood risk wherever

possible and resist development in areas of flood risk unless the type of development is
commensurate withthet  ype of flood risk.

The Council should also seek flood risk reduction in every new development and
redevelopment through design, changes in land use and drainage requirements.

9.4.1 Reviewing of FRAs

Guidance for local planning authorities for reviewing flood ri sk assessments submitted as
part of planning applications has been published by Defra in 2015 1 Flood Risk
Assessment: Local Planning Authorities

9.5  Guidance for developers

Developers should consider flood risk at an early stage in deciding the layout and design of
a site to provide an opportunity to reduce flood risk within the development.

In general, all future developments should demonstrate:
1 That the probability and consequences of flooding will be reduced.

1 How actual and residual flood risk to the development and flood risk to others
from all sources will be managed over the lifetime of the development, taking
into account climate change.

1 That development will be safe through the layout, form and floor levels of the
development and mitigation measures.

That surface water runoff is being managed.

A development will have certain requirements to fulfil, dependent upon which
Flood Zone itis loca ted within.

The following subsections contain information to assist developers where flood risk to and
from a development is identified which should be read alongside the guidance documents
listed in Section 9.3.

9.5.1 Climate change projections

When undertaking an FRA, developers should refer to the most up to date climate change
allowances as provided by the Environment Agency. More information on the updated
climate ch ange allowances, based on the UKCP18 projections, is available in Section 5.2.

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

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.

9.5.2 Smaller watercourses

As described in Section 7.4, t he Envi r on me oddMdpg reay suggéss thafthere
is not a flood risk along small watercourses (watercourses with a catchment less than

000000000000000000000000000000000000000000029

64 Flood Risk Assessment: Local Planning authorities. Defra. (2015, updated 2021) https://www.gov.uk/guidance/flood -risk -assessment -local -planning -authorities
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3km 2). As part of asite  -specific flood risk assessment the potential flood risk and extent of
Flood Zones should be determined for these smaller watercourses and this information used
as appropriate to perform the Sequential and Exception tests

9.6 Reducing flood risk

9.6.1 Site layout and design

Flood risk from all sources should be considered at an early stage in deciding the layout
and design of a site to provide an opportunity to reduce flood risk within the development.

The NPPF states that a sequential, risk -based approach should be applied to try to locate
more vulnerable land use away from flood zones, to higher ground, while more flood -
compatible development (e.g. vehicular parking, recreational space) can be located in
higher risk areas. However, vehicular parking in floodplains should consider the nature of
parking, flood depths and hazard including evacuation procedures and flood warning. The

nature of risk to water quality also needs to be considered and mitigate d to ensure that
accumulated hydrocarbons and other vehicle related pollutants are not released to the

aquatic environment.

Waterside areas, or areas along known flow routes, can be incorporated into the

masterplan as multi  -functional green infrastructure , being used for recreation, amenity and
environmental purposes, allowing the preservation of flow routes and flood storage, and at

the same time providing valuable social and environmental benefits contributing to other
sustainability objectives. Landsca ping should ensure safe access to higher ground from
these areas and avoid the creation of isolated islands as water levels rise.

9.6.2 Raised floor levels

When designing the layout for a development, consideration should be given to the

potential effects of fl  ood risk and great care should be taken so that development is safe

and there are no adverse effects on existing land, property or people. In areas potentially

at risk from surface water flooding particular attention should be given to proposed ground

lev els, drainage design and provisions for exceedance flows. Where there is a residual risk

of flooding (from any source) to properties within a development the measures to address

the effects would normally include raising internal floor levels above the mi nimum level
specified by the building regulations so that potential risks are addressed. The raising of

internal floor levels and threshold levels within a development reduces the risk of damage
occurring to the interior, furnishings and electrics in time s of flood.

It is understood from advice given by the Environment Agency that normally ground floor
sleeping accommodation is not considered to be appropriate in areas where there is a

known risk of flooding. In addition, it is advised that threshold and ground floor levels
should normally be set to whichever is higher of the following:

1 aminimum of 300mm above the design flood level for the 1% AEP fluvial event
including an allowance for climate change

1 aminimum of 300mm above the design flood level for the 0.5% AEP tidal event
including an allowance for climate change

1 300mm above the general ground level of the site.

Where possible, sleeping accommodation should be on the first flood or above. Where this
is not possible, finished floor levels for slee ping accommodation should normally be set to
whichever is higher of the following:

1 aminimum of 600mm above the design flood level for the 1% AEP fluvial event
including an allowance for climate change and an appropriate allowance for
freeboard
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1 aminimum of 600mm above the design flood level for the 0.5% AEP tidal event
including an allowance for climate change and an appropriate allowance for
freeboard

1 300mm above the general ground level of the site.

The design flood level should be the level taking acc ount of residual risks (i.e. the risk that
remains should flood defences be breached or fail as well as any undefended risk).

If it is not practical to raise floor levels to those specified above, consultation with the

Environment Agency will be required t o determine alternative approaches.

The additional height that the floor level is raised above the maximum water level is

referred to as the fAfreeboardo. Additional freebc
relating to blockages to the channel, culverts or bridges. These should be considered as

part of a site specific Flood Risk Assessment.

Allocating the ground floor of a building for less vulnerable, non -residential, use is an
effective way of raising living space above flood levels.

Single storey b uildings such as ground floor flats or bungalows are especially vulnerable to
rapid rise of water (such as that experienced during a breach). This risk can be reduced by
use of multiple storey construction and raised areas that provide an escape route.

However, access and egress can still be an issue, particularly when flood duration covers

many days.
Similarly, the use of basements should be avoided. Habitable uses of basements within
Flood Zone 3 should not be permitted, whilst basement dwellings in F lood Zone 2 will be

required to pass the Exception Test. Access should be situated 300mm above the design
flood level and waterproof construction techniques used.

9.6.3 Development and raised defences

Construction of localised raised floodwalls or embankments t 0 protect new development is
not a preferred option, as a residual risk of flooding will remain if they are overtopped or

breached. Compensatory storage must be provided where raised defences remove storage

from the floodplain. It would be preferable for schemes to involve an integrated flood risk
management solution.

Temporary or demountable defences are not acceptable forms of flood protection for a new
development but might be appropriate to address circumstances where the consequences
of residual ris Kk are severe. In addition to the technical measures the proposals must
include details of how the temporary measures will be erected and decommissioned,
responsibility for maintenance and the cost of replacement when they deteriorate.

9.6.4 Modification of grou nd levels

Modifying ground levels to raise the land above the required flood level is an effective way

of reducing flood risk to a particular site in circumstances where the land does not act as
conveyance for flood waters. However, care must be taken at locations where raising
ground levels could adversely affect existing communities and property as this can result in
significant changes to how surface water moves around the site, introducing flood risk to

areas that were not at flood risk previously. Wh ere ground levels are modified, mitigation
measures should be considered to stop the introduction of new flood risk.

In most areas of fluvial flood risk, raising land above the floodplain would reduce
conveyance or flood storage in the floodplain and coul d adversely impact flood risk
downstream or on neighbouring land.

Compensatory flood storage should be provided, and would normally be on a level for level,
volume for volume basis on land that does not currently flood but is adjacent to the
floodplain (i n order for it to fill and drain). It should be in the vicinity of the site and within
the red line of the planning application boundary.
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Raising levels can also create areas where surface water might pond during significant
rainfall events. Any proposa Is to raise ground levels should be tested to ensure that it
would not cause increased ponding or build - up of surface runoff on third party land.

Any proposal for modification of ground levels will need to be discussed at an early stage
with the Environment Agency and its impacts assessed as part of a detailed FRA.

9.6.5 Developer contributions

In some cases, and following the application of the Sequential Test, it may be appropriate

for the developer to contribute to the improvement of flood defence pr ovision that would
benefit both proposed new development and the existing local community. Developer
contributions can also be made to maintenance and provision of flood risk management

assets, flood warning and the reduction of surface water flooding (i. e. SuDS).

For strategic flood defence schemes, contributions towards them could be raised through

the Community Infrastructure Levy (CIL). CIL was introduced in South Gloucestershire  in
2010 and allows the local authority to raise funds from developers u ndertaking new

building projects. The money raised is used to fund a wide range of infrastructure projects
needed to support development in the locality.

Alternatively, for more localised schemes a Section 106 agreement could be sought. These
are a mech anism which makes a development proposal acceptable in planning terms, that
would otherwise not be acceptable.

South Gloucestershire  Council as the LLFA  may work in conjunction with the Environment
Agency and to identify locations where strategic or local schemes may be appropriate.
Developers are encouraged to seek pre -application advice from South Gloucestershire
Council and other relevant authorities (the EA and IDBs) in order to assess the likely extent
of any requirements.

D E F R ARfosd and Coastal Erosion Risk Management Grant in Aid 85 (FCERM GiA) can
be obtained by o perating authorities to contribute towards the cost of a range of activities

including flood risk management schemes that help reduce the risk of flooding and coastal

erosion. Some schemes are only partly funded by FCERM GiA and therefore any shortfall in

funds will need to be found from elsewhere when using Resilience Partnership Funding, for

example local levy funding, local businesses or other parties benefitting from the scheme.

For new development in locations without existing defences, or where the development is
the only beneficiary, the full costs of appropriate risk management measures for the life of
the assets proposed must be funded by the developer.

However, the provision of funding by a developer for the cost of the necessary standard of
pro tection from flooding or coastal erosion does not mean the development is appropriate

as other policy aims must also be met. Funding from developers should be explored prior

to the granting of planning permission and in partnership with the council and th e
Environment Agency.

The appropriate route for the consideration of strategic measures to address flood risk

issues is discussed in more detail in Section 12. Deve lopers must be able to demonstrate
that any strategic provisions can be afforded and have an appropriate priority. The

Environment Agency is also committed to working in partnership with developers to reduce

flood risk. Where assets are in need of improve ment or a scheme can be implemented to
reduce flood risk, the Environment Agency request that developers contact them to discuss
potential solutions.
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65 Calculate grant -in-aid funding for flood and coastal erosion risk management projects. Defra. (20 20)
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/881099/Calculate_GiA_funding_ for_FCERM_projects_
2020.pdf

SGC-JBAU -XX-XX-RP-HM-0001 -Al-CO1 -Level 1_SFRA.docx 67


https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/881099/Calculate_GiA_funding_for_FCERM_projects_2020.pdf

N N

South Gloucestershire
Council

9.7 Buffer strips

The provision of a buffer strip to O6make space for
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.

Various buffer strip Byelaws are in place withi n South Gloucester . Under the
Environmental Permitting (England and Wales) Regulations 2016 66 the
Environment Agency specifies that no development is permitted within 8m either s ide of a

Main River or within 15m of the foot of the landward side of any sea defences or between

the low water mark of medium tides and the seaward side of any sea defence. No byelaws

are in in place for ordinary watercourses outside of IDB areas, howeve r the provision for a
buffer zone is expected by the LLFA, it is recommended that this is the same as those of

Main Rivers.

Under the Lower Severn Internal Drainage Board Byel aws , no development is
permitted within 8m of any Ordinary Watercourse, within the Boards District and
maintained by the Board.

Appendix A shows the buffer areas for different watercourses within South Gloucestershire
This map should be  consulted when allocating new development.

9.8 Resistance and resilience measures

There may be instances where flood risk to a development remains despite implementation

of such planning measures as those outlined above. For example, where the use is water
compatible, where an existing building is being changed, where residual risk remains

behind defences, or where floor levels have been raised but there is still a risk at the 0.1%

AEP scenario. In these cases, (and for existing development in the floodplain) , additional
measures can be put in place to reduce damage in a flood and increase the speed of

recovery. These measures should not normally be relied on for new development as an

appropriate mitigation method.

Resistance measures aim to reduce the amoun t of floodwater entering the building and
resilience measures aim to reduce the damage caused by flood water which has entered

the property.  The NPPF®’ states that development should be appropriately flood resilient
6such that, i n t he ceuwddadquickly brought Hadk oto dse withaut
significant refurbishmento

Resistance and Resilience measures will be specific to the nature of flood risk, and as such
will be informed and determined by the FRA. Further guidance relating to appropriate
resistance and resilience measures can be found at:

T Environment FRogdeiskassadssnentinflood zones 2 an d3 e
webpage.

I Gloucestershire Resilience Forum provides information and advice for individuals
on preparing for flooding ©°.
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The Environmental Permitting (England and Wales) Regulations 2016. UK Government. (2016)

https://iww  w.legislation.gov.uk/uksi/2016/1154/contents/made

67 National Planning Policy Framework ( July 2021) Paragraph 166

68 Flood risk assessment in flood zones 2 and 3. Environment Agency. (2012, updated 2017) https://www.gov.uk/guidance/flood -risk -assessment -in-
flood -zones - 2-and - 3#textra -flood -resistance -and -resilience -measures

69 Be prepared: Flooding. Gloucestershire Prepared. https://glosprepared.co.uk/be -prepared -flooding/
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9.8.1 Resistance measures

Resistance measures are suitable for existing development in the floodplain. Most of these
measures should be regarded as reducing the rate at which flood water can enter a

property during an event and considered an improvement on what could be achieved with
sandbags. They are often deploye d with small scale pumping equipment to control the
flood water that does seep through these systems. The effectiveness of these forms of
measures is often dependant on the availability of a reliable forecasting and warning

system, so the measures are dep loyed in advance of an event. The following resistance
measures are often deployed:
1 Permanent barriers . Permanent barriers can include built up doorsteps,

rendered brick walls and toughened glass barriers.

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

9.8.2 Resilience measures
Resilience measures are suitable for new developments where there is a residual flood risk.
These measures should be regarded as reducing the impact the flood water has once it has
entered a property. These typically include:

1 Water resistant materials . Floors, walls and fixtures can be finished with
water resistant materials to help reduce the damage and greatly shorten the
recovery time after  aflood. Materials can include waterproof plaster, solid
concrete floors and tiled floor coverings.

9 Electrical installation . Electrical circuitry can be installed at a higher level with
power cables being carried down from the ceiling rather than up from the floor
level to reduce the likelihood of the circuitry being affected by flood water.

9.9 Emergency planning
Safe access and egress from the site should be provided to reduce the residual risks to a
development. The developer should seek to incorporate an emergency plan and a safe
refuge point if the development site has been identified to be at risk of flooding. The local
authority and Emergency Services should be consulted when designing an emergency plan.
For further details on emergency planning, see Section 11

9.10 Reducing flood risk from other sources

9.10.1 Groundwater
Groundwater flooding has a very different flood mechanism to any other and for this reason
many convent ional flood defence and mitigation methods are not suitable. The only way to
fully reduce flood risk would be through building design (development form), ensuring floor
levels are raised above the water levels caused by a 1% AEP plus climate change event.
Site design would also need to preserve any flow routes followed by the groundwater
overland to ensure flood risk is not increased downstream.

Infiltration SuDS can cause increased groundwater levels and subsequently may increase
flood risk on or off th e site. Developers should provide evidence and ensure that this will
not be a significant risk.

When redeveloping existing buildings, it may be acceptable to install pumps in basements
as a resilience measure. However, for new development this is not co nsidered an
appropriate solution
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Surface water and sewer flooding

Developers should discuss public sewerage capacity with the water utility company ( Wessex
Water) at the earliest possible stage. The development must improve the drainage

infrastructure to  reduce flood risk on site and the wider area. It is important that a

drainage impact assessment shows that this will not increase flood risk elsewhere, and that

the drainage requirements regarding runoff rates and SuDS for new development are met.

If res idual surface water flood risk remains, the likely flow routes and depths across the site
should be modelled. The site should be designed so that these flow routes are preserved
and building design should provide resilience against this residual risk.

Wh en redeveloping existing buildings, the installation of some permanent or temporary

flood - proofing and resilience measures could protect against both surface water and sewer

flooding. Non -return valves prevent water entering the property from drains and s ewers.
These can be installed within gravity sewers or
upstream of the public sewerage system. They need to be carefully installed and must be

regularly maintained. Consideration must also be given to attenuation and flow ensuring

that flows during the 1% AEP plus climate change storm event are retained within the site

if any flap valves shut. This must be demonstrated with suitable modelling techniques.

Cumulative impacts of development

At some locations it will be necessary to include consideration in an FRA of not only the

flood risk at a particular site, but also the cumulative effects of all proposed plan allocations

within a defined catchment. Reference should be made to Section 13 with respect to the
consideration that should be given in these circumstances.
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10 Surface water management and SuDS

10.1 Introduction

Sustainable Drainage Systems (SuDS) are management practices which enable surface
water to be drained in a more sustainable manner and mimic the local natural drainage.

The inclusion of SuDS within developments is an opportunity to enhance ecological and
amenity value, and promote Green Infrastructure, incorporating above ground facilities into

the development landscape strategy.

South Gloucestershire  Council, as the LLF A, should be consulted on matters relating to

surface water management. Guidance on the design and construction of SuDS can be
found i n S G@plementary Planning Document on SuDS and in section 0 of this
report.

10.2 Role of the LLFA and LPA in surface water management

From April 2015, changes to the pla nning system require that major development should
make provision for sustainable drainage systems to manage surface water run - off, where
major developments are defined as:

1 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;

1 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 k nown, a site area of one hectare or more;

1 Development carried out on a site having an area of 1 hectare or more; and
I Waste and minerals development.

The Local Planning Authority must satisfy themselves that clear arrangements are in place

for future manage ment of the maintenance arrangements and the LLFA ( South
Gloucestershire Council ), as statutory consultee is required to review the drainage and
Sustainable Urban Drainage (SuDS) proposals to confirm they are appropriate.

When considering planning applicat ions, Local Planning Authorities should seek advice from
the relevant flood risk management bodies, principally the LLFA on the management of

surface water (including what sort of SuDS they would consider to be reasonably

practicable), satisfy themselves t hat the proposed minimum standards of operation are
appropriate and ensure, through the use of planning conditions or planning obligations, that
there are clear arrangements for on -going maintenance over the deve
Judgement on what SuDS  system would be reasonably practicable should be through

ref erence tNon -B@torya 6tschnical standards for SuDS 7 document.

In its respective roles as LLFA and LPA South Gloucestershire Council:
1 promotes the use of SuDS for the management of run - off;

1 ensures their policies and decisions on applications support and compliment the
building regulations on sustainable rainwater drainage, giving priority to
infiltration over watercourses and then sewer conveyance;

incorporates favourable policies within development plans;

adopts policies for incorporating SuDS requirements into Local Plans; an d
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70 Non-statutory technical standards for sustainable drainage systems. Defra. (2015)

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/415773/sustainable -drainage -technical -standards.pdf
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1 encourages developers to utilise SuDS whenever practical, if necessary, through
the use of appropriate planning conditions.

10.3 Sustainable Drainage Systems (SuDS)
It is essential that developers consider sustainable drainage at an early stage of the

develop ment process i1 ideally at the design brief or master -planning stage. This will assist
with the delivery of well designed, appropriate and effective SuDS. Proposals should also

comply with the key SuDS principles (the four pillars of SuDS design - Figure 10-1)
enabling solutions that deliver multiple long -term benefits. These principles are:

1 Quantity :should be able to cope with the quantity of water generated by the
development at the agreed greenfield rate and volume with due consideration for
climate change via a micro  -catchment based approach. Where frequency of
flood risk, steepness of topograph y or permeability of geology has a significant
impact on the volume or rate of surface water being discharged from a site, the
LLFA should be contacted, as a review of the greenfield runoff rate to be
achieved may be needed.

1 Quality :shouldutiise SuDS features in a fAitreatment traino
effect of treating the water before infiltration or passing it on to a subsequent
water body

1 Amenity :should integrate greenery or water features to improve the visual
characteristics of the area. These can be incorporated within A
fgreen corridorso within the site and designed w
multifunctional purpose.

1 Biodiversity :should include a range of natural features such as plants, trees

and other vegetation which wil | provide additional filtration of surface water
runoff. These can be designed to complement and improve the ecology of the
area.

There are a number of ways in which SuDS can be designed to meet surface water

gquantity, climate change resilience, water qual ity, biodiversity and amenity goals. Given
this flexibility, SuDS are generally capable of overcoming or working alongside various

constraints affecting a site, such as restrictions on infiltration, without detriment to

achieving these goals.

SuDS must be considered at the outset and during preparation of the initial conceptual site

layout to ensure that enough land is given to design spaces that will be an asset to the

development as opposed to an ineffective afterthought. For SuDS to work effectively

ap propriate techniques should be selected based on the objectives for drainage and the

site - specific constraints. | tis recommended, that on all developments, source control is
implemented as the first stage of a management train allowing for improvements i n water
quality and reducing or eliminating runoff from smaller, more frequent, rainfall events.

All new major development proposals should ensure that sustainable drainage systems for
management of run - off are put in place. The developer is responsible f  or ensuring the
design, construction and future/ongoing maintenance of such a scheme are carefully and

clearly defined, and a clear and comprehensive understanding of the existing catchment
hydrological processes and existing drainage arrangements is essen tial.
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Figure 10-1 - The four pillars of SuDS design, from the The SuDS Manual
C753 (2015)

10.4 SuDS techniques

There are many different SuDS techniques that can be implemented in attempts to mimic

pre -develop ment drainage ( Table 10-1). Techniques can include soakaways, infiltration
trenches, permeable pavements, grassed swales, green roofs, ponds and wetlands and

these do not necessarily need to take up a lot of space. The suitability of the techniques
will be dictated in part by the development proposal and site conditions. Advice on best
practice is available from the Environment Agency and the Construction Industry Research

and Information Association (CIRIA) e.g. the CIRIA SuDS Manual C753 (2015) .

0000000000000000000000000000000000000000000080

71 CIRIA SuDS Manual C753.  The Construction Industry Research and Information Association. (2015)
https://www.ciria.org//Memberships/The_SuDs_Manual_C753_Chapters.aspx
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Table 10 -1 - Examples of SuDS techniques and potential benefits
SuDS Technique Flood Red uction Water Quality Landscape and
Treatment & Wildlife Benefit
Enhancement

Living roofs \'% \%
Basins and ponds \ \Y \Y
Constructed \ \" \%
wetlands
Balancing ponds \ \Y Vv
Detention basins \4 \ \'
Retention ponds \4 \4 \4
Filter strips and \ \'% Y,
swales
Infiltration devices \'% \% Y
Soakaways \ \ \'
Infiltration trenches v v v
and basins
Permeable surfaces \ \
and filter drains
Gravelled areas \% \%
Solid paving blocks \ \
Porous pavements \4 \
Tanked systems \%
Over -sized \
pipes/tanks
Storm cells Vv

104.1 SuDS management train

SuDS should not be used individually but as a series of features in an interconnected

system designed to capture water at the source and convey it to a discharge location.

Collectively this concept is described as a SuDS Management T rain (see Figure 10-2). The
number of treatment stages required within the Management Train depends primarily on

the source of the runoff and the sensitivity of the gr oundwater or receiving waterbody. A
drainage strategy will need to demonstrate that an appropriate number of treatment stages

are delivered.

SuDS components should be selected based on design criteria and how surface water

management is to be integrated w ithin the development and landscaping setting. By using
a number of SuDS features in series it is possible to reduce the flow and volume of runoff

as it passes through the system as well as minimising pollutants which may be generated

by a development.
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Figure 10-2 - SuDS Management Train

10.4.2 Treatment of runoff

A key part of the four pillars of SuDS is to provide the maximum improvement to water

quality through the use of the fSubDiSethdaesatmgne ment Tr
within SuDS, CIRIA recommends the following good practice is implemented in the

treatment process:

1. Manage surface water runoff close to source: This makes treatment
easier due to the slower velocities and also helps isolate incidents rat her
than transport pollutants over a large area.

2. Treat surface water runoff on the surface: This allows treatment
performance to be more easily inspected and managed. Sources of
pollution and potential flood risk is also more easily identified. It also h elps
with future maintenance work and identifying damaged or failed
components.

3. Treat a range of contaminants: SuDS should be chosen and designed to
deal with the likely contaminants from a development and be able to
reduce them to acceptably low levels.

4. Minimise the risk of sediment remobilisation: SuDS should be
designed to prevent sediments being washed into receiving water bodies or
systems during events greater than what the component may have been
designed.
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5. Minimise the impact of spill: Designing SuDS to be able to trap spills
close to the source or provide robust treatment along several components
in series.

The number of treatment stages required depends primarily on the source of the runoff. A
drainage strategy will need to demonstrat e that an appropriate number of treatment stages
are delivered. This involves determining a pollutant hazard score for each pollutant type.

An index is then used to determine the treatment potential of different SuDS features for

different pollutant type  s. This is known as the mitigation index. The Total SuDS mitigation
index should be equal or greater than the pollution hazard score to deliver adequate

treatment.

10.4.3 Overcoming SuDS constraints

The design of a SuDS system will be influenced by a number of physical and policy
constraints. These should be taken into account and reflected upon during the conceptual,
outline and detailed stages of SuDS design. Table 10-2 details some possible constraints
and how they may be overcome.

Table 10-2 - Example SuDS design constraints and possible solutions
Considerations ‘ Solution
Land availability SuDS can be designed to fit into small areas by utilising different systems. For

example, features such as permeable paving and green roofs can be used in
urban areas where space may be limited.

Contaminated soil SuDS can be placed and designed to overcome issues with contaminated
or groundwater groundwater or soil. Shallow surface SuDS can be used to minimise disturbance
below site to the underlying soil. The use of infiltration should also be investigated as it

may be possible in some locations within the site. If infil tration is not possible

linings can be used with features to prevent infiltration.

High groundwater Non -infiltrating features can be used. Features can be lined with an

levels impermeable liner or clay to prevent the egress of water into the feature.
Additional, shallow features can be utilised which are above the groundwater
table.

Steep slopes Check dams can be used to slow flows. Additionally, features can form a
terraced system with additional SUDS components such as ponds used to slow
flows.

Shal low slopes Use of shallow surface features to allow a sufficient gradient. If the gradient is

still too shallow pumped systems can be considered as a last resort.

Ground instability Geotechnical site investigation should be done to determine the extent o f
unstable soil and dictate whether infiltration would be suitable or not.

Sites with deep Infiltration should be avoided unless the soil can be demonstrated to be
backfill sufficiently compacted. Some features such as swales are more adaptable to
potential surface settlement.

Open space in Design decisions should be done to take into consideration the likely high
floodplain zones groundwater table and possible high flows and water levels. Features should
also seek to not reduce the capacity of th e floodplain and take into consideration

the influence that a watercourse may have on a system. Facts such as siltation
after a flood event should also be taken into account during the design phase.

Future adoption Local Planning Authorit y should ensure development proposals, through the use
and maintenance of planning conditions or planning obligations, have clear arrangements for on -
going maintenance over the devel opmentds

SGC-JBAU -XX-XX-RP-HM-0001 -Al-CO1 -Level 1_SFRA.docx 76



N N

South Gloucestershire
Council

10.5 Sources of SuDS guidance

10.5.1 C753 CIRIA SuDS Manual (2015)

The C753 CIRIA SuDS Manual (2015) provides up to date guidance on planning, design,
construction and maintenance of SuDS. The document is designed to help the
implementation of these features into new and existing developments, whilst maximising

the key benefits regarding flood risk and water quality. The manual is divided into five
sections ranging from a high -level overview of SuDS, progressing to more detail ed
guidance with progression through the document. It is recommended that developers and

the LPA utilise the information within the manual to help design SuDS which are

appropriate for a development.

10.5.2 Non - Statutory Technical Standards for Sustainable Drainage (2015) 72
These have been developed by Defra to sit alongside NPPG to provide non - statutory
standards as to the expected design, maintenance and performance for SuDS. The LPA will

make reference to these standards when determining whether proposed SuDS are
considered reasonably pr  acticable and appropriate.

In March 2015, the latest guidance was released providing amendments as to what is
expected by the LPA to meet the National standards. The guidance provides a valuable
resource for developers and designers outlining peak flow co ntrol, volume control,
structural integrity of the SuDS, and flood considerations both within and outside the
development as well as maintenance and construction considerations. It considers the
following: flood risk inside and outside the development, pe ak flow, volume control,
structural integrity, designing for maintenance considerations and construction.

Further guidance 72 has bee n provided by a Steering Group established by Defra, consisting

of industry -wide stakeholders to provide an interpretation of the non - statutory technical
standards.
10.5.3 Design and Construction Guidance for foul and surface water sewers (2019)

This guidance , which replaces the Sewers for Adoption 7 t edition , is for use by developers
when planning, designing and construction foul and surface water drainage systems. The
documents sets out guidance for SuDS that are intended for adoption by water companies.

It provides a mechanism by which water companies can secure the adoption of a wide

range of SuDS components that are complaint with the legal definition of a sewer, therefore
allowing for better managed and integrated surface water systems.

10.5.4  Suppl ementary Planning Document on SuDS I8

The South Gloucestershire  Council document sets out the drainage design, approval and
implementation process for its requirement in relation to SuDS within the South
Gloucestershire environment.

More information on SuDS can be found on the Susdrain "¢ website.
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72 Non-Statutory Technical Standards for Sustainable Drainage Systems:

https://assets.publishing.service.gov.uk/gov ernment/uploads/system/uploads/attachment_data/file/415773/sustainable -drainage -technical -standards.pdf
73 Non- Statutory Technical Guidance for SuDS. Local Authority SuDS Officer Organi sation. (2014) https://www.suds -authority.org.uk/wp
content/uploads/2018  /12/non -statutory -technical -standards -guidance.pdf

74 Design and Construction Guidance for foul and surface water sewers. Water UK. (2019). https://www.water.org.uk/wp

content/uploads/2019/03/Appendix -C-to-draft - sewerage - Sector - Guidance - Design -and - Construct ion - Guidance.pdf

75 South Gloucestershire Council draft SuDS SPD: https://consultations.southglos.gov.uk/gf2.ti/f/1202562/82245541.1/PDF/ -/SuDS_SPD_ -
_October_2020.pdf

76 Susdrain. https://www.susdrain.org/
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10.6 Other surface water considerations

10.6.1

10.6.2

10.6.3

Sites of Special Scientific Interest

Natural England have designated areas as Sites of Special Scientific Interest (SSSIs) where

a site has features of special interest such as its wildlife, geology and landform.  There are
27 SSSis situated either partially or entirely within South Gloucestershire . A number of
these sites contain important species that are reliant on the hydrological properties of the

area.

Mapping of these sites is available via De f r aMagic Map 77 and should be considered when
designing SuDS.  Planners and developers should consult Natural England when designing
sustainable drainage systems for developments within or draining to any SSSI, to learn
more about any local issues that should be taken into consideration.

Groundwater Vulnerability Zones

The Environment Agency published new groundwater vulnerability maps in 2015. These
maps provide a separate assessment of the vulner ability of groundwater in overlying
superficial rocks and those that comprise the underlying bedrock. The maps show the
vulnerability of groundwater at a location based on the hydrological, hydrogeological and
soil properties within aone  -kilometre grid s quare.

Two maps are available

1 Basic groundwater vulnerability map: this shows the likelihood of a
pollutant discharged at ground level (above the soil zone) reaching
groundwater for superficial and bedrock aquifers and is expressed as high,
medium and low  vulnerability

1 Combined groundwater vulnerability map: this map displays both the
vulnerability and aquifer designation status (principal or secondary). The
aquifer designation status is an indication of the importance of the aquifer
for drinking water supply.

The groundwater vulnerability classifications ac ross South Gloucestershire are particularly
complex with  the majority  of the area located within High and Medium T High groundwater
vulnerability zones. There are also large tracts of the Medium groundwater vulnerability

zone along the centre of the area . The groundwater vulnerability maps which can be

vi ewed on MBEIE mapb sshould be considered when designing SuD S. Depending
on the height of the water table at the location of the proposed development site,
restrictions may be placed on the types of SuDS appropriate to certain areas.

Groundwater Source Protection Zones

The Environment Agency also defines Groundwater Source Protection Zones in the vicinity
of groundwater abstraction points. These areas are defined to protect areas of
groundwater that are used for potable supply, including public/private potable supply,
(including mineral and bottled water) or for use in the production of commercial food and
drinks. The G roundwater SPZ requires attenuated storage of runoff to prevent infiltration
and contamination. The definition of each zone is shown below:

1 Zone 1 (Inner Protection Zone) I Most sensitive zone: defined as the
50 -day travel time from any point below the water table to the source.
This zone has a minimum radius of 50 metres

1 Zone 1c (Inner Protection Zone T subsurface activity only) T
Extends Zone 1 where the aquifer is confined and may be impacted by
deep drilling activities.
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77 Magic Map. Defra. https://magic.defra.gov.uk/Magic Map.aspx
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1 Zone 2 (Outer Protection Zone) T Also sens itive to contamination:
defined by a 400 -day travel time from a point below the water table. This
zone has a minimum radius around the source, depending on the size of
the abstraction

1 Zone 2c (Outer Protection Zone T subsurface activity only) T
Extends Z one 2 where the aquifer is confined and may be impacted by
deep drilling activities.

1 Zone 3 (Total Catchment) - Defined as the area around a source within
which all groundwater recharge is presumed to be discharged at the
source. In confined aquifers, the source catchment may be displaced

some distance from the source. For heavily exploited aquifers, the final
Source Catchment Protection Zone can be defined as the whole aquifer
recharge area where the ratio of groundwater abstraction to aquifer
recharge ( average recharge multiplied by outcrop area) is >0.75.
Individual source protection areas will still be assigned to assist operators
in catchment management

1 Zone 4 (Zone of special interesty T A fourth zone SPZ4 or O0Zc
Speci al I nt er e sesedts aissirface wéter catctengnt which
drains into the aquifer feeding the groundwater supply (i.e. catchment
draining to a disappearing stream). In the future this zone will be
incorporated into one of the other zones, SPZ 1, 2 or 3, whichever is
appropr iate in the particular case, or become a safeguard zone

The locations of Groundwater SPZs in the Local Plan areas are shown in Figure 10-3,
covering areas east of Yate and south of Marshfield ,inthe far north -east and south -east of
South Gloucestershire

10.6.4 Nitrate Vulnerable Zones

Nitrate Vulnerable Zones (NVZs) are areas designated as being at risk from agricultural
nitrate pollution. Nitrate levels in waterbodies are affected by surface water runoff from
surrounding agricultural land entering receiving waterbodies.

The level of nitrate contamination will potentially influence the choice of SuDS and should
be assessed as part of the design process. The definition of each NVZ is as follows:

1 Groundwater NVZ T an area of land where groundwater supplies are at
risk from containing nitrate concentrations exceeding the 50mg/I level
dictated by the EUbs Surface Water Abstracti
Nitrates Di rective (1991).

1 Surface Water NVZ i an area of land where surface waters (in particular
those used or intended for the abstraction of drinking water) are at risk
from containing nitrate concentrations exceeding the 50 mg/l dictated by
the EU®s Su mAbstaaionWiaettiee (1975) and Nitrate Directive
(1991).

1 Eutrophic NVZ 1 an area of land where nitrate concentrations are such
that they could/will trigger the eutrophication of freshwater bodies,
estuaries, coastal waters and marine waters.

The locati ons of the Nitrate Vulnerable Zones in the South Gloucestershire area are shown
in Figure 10-4. There are several NVZsinthe study area , again concentrated in the east
and south -east of the study area . All are Surface Water NVZs with the exception of the
Cotswold Jurassic NVZ, which is Groundwater.
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Figure 10 -3 - Groundwater Source Protection Zones in South Gloucestershire
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