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1 INTRODUCTION

1.1 PURPOSE OF THE STRATEGIC FLOOD RISK ASSESSMENT

1.1.1. This Strategic Flood Risk Assessment (SFRA) has been prepared by WSP for Mid Devon District
Council (henceforth referred to as MDDC) for the proposed development of East Cullompton. This
SFRA supports the current Mid Devon SFRA published in 2014,

1.1.2.  Whilst the SFRA is focused on the East Cullompton allocation ( 6 East Cuthéworkpt on 6)
encompasses a wider study area (The Cullompton Garden Village 1 CGV) and builds on catchment-
wide modelling undertaken for the River Culm through the Connecting the Culm project led by the
Blackdown Hills National Landscape. As East Cullompton falls within the Cullompton Garden Village
area, the term CGV is generally used within this SFRA to refer to both areas, and where specific
aspects apply to East Cullompton reference to this area is made.

1.1.3. The purpose of this SFRA is to:

A Provide information on the flood risk to East Cullompton and the wider study area;

A Provide information on how the flood risk will be managed to avoid negative impacts upstream
and downstream of East Cullompton;

A Present baseline modelling for East Cullompton and the wider study area in relation to fluvial and
surface water flood risk;

A Provide guidance to MDDC and future developers on the management of surface water and flood
risk within East Cullompton and wider area; and

A Support the Masterplan Supplementary Planning Document (SPD) for East Cullompton.

1.1.4. This document has been prepared under the requirements of the National Planning Policy
Framework (NPPF) ! and accompanying Flood Risk and Planning Practice Guidance (PPG) 2, as
wel | as the Environment Agencyos St # lashaldbenotde!l oo d
that there are regular updates to published guidance and certain aspects of this SFRA and guidance
to developers may need to be amended in line with updated government guidance.

1.1.5. This SFRA will form an integral partof MDDC6 s evi dence b astkastCullomptenrwits o f
be developed and the surface water runoff managed. The primary objectives of the SFRA are to be
part of the evidence base supporting the SPD for East Cullompton, in accordance with the NPPF.

1.1.6. In order to achieve this, this SFRA aims to provide sufficient detail on all sources of flood risk to:

A Determine the variations in risk from all sources of flooding across the SFRA area, and also the
risk to and from surrounding areas in the same flood catchment;

1 Department for Communities and Local Government (updated 2023) - National Planning Policy Framework (NPPF).
Accessed online - https://www.gov.uk/government/publications/national-planning-policy-framework--2

2 Department for Communities and Local Government (updated 2022) - Planning Practice Guidance (PPG). Accessed
online - https://www.gov.uk/government/collections/planning-practice-guidance

3 Environment Agency (updated 2022) i How to prepare a strategic flood risk assessment. Accessed online -
https://www.gov.uk/guidance/local-planning-authorities-strategic-flood-risk-assessment

EAST CULLOMPTON SFRA PUBLIC | WSP
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A Ensure that flood risk is fully taken into account when developing the master planning of East
Cullompton so that the overall development will be safe for its lifetime and not have an adverse
impact on flood risk elsewhere;

A Detail policies for flood risk management within East Cullompton and the CGV to ensure that
flood risk is not increased;

A Determine the acceptability of flood risk in relation to emergency planning capabilities; and

A Consider opportunities to reduce flood risk to existing communities and developments through
better management of surface water, provision for conveyance and storage of flood water.

1.2 SFRA OBJECTIVES

1.2.1. The objectives of the SFRA and SPD are to assist applicants and the public in understanding how
MDDC will implement planning policies and consider flood risk as part of the planning application
process. This includes the special features that make East Cullompton and ultimately the whole
CGV a water orientated development.

1.2.2. In particular the SFRA includes:

A The context of flood risk and drainage policies that guide development in East Cullompton;

A Guidance on identifying flood risk, the scheme wide mitigation measures and the planning
process; and

A Information to assist applicants in preparing a Flood Risk Assessment (FRA) and associated
documents to accompany a planning application for the various parcels that make up East
Cullompton.

1.2.3. To support this there has been a key focus through the development of the SFRA on working with
partners and ensuring the use of SUDS, ensuring people and infrastructure are outside out flood risk
areas and adopting appropriate spatial planning to ensure no increase in flood risk elsewhere.

1.3 SFRA OUTPUTS
1.3.1. This SFRA delivers:

A Details regarding the various sources of flood risk within East Cullompton and the start of the
evidence base for the CGV;

A Commentary on the latest available hydraulic modelling for fluvial and surface water flood risk,
including an allowance for climate change;

A An assessment of the drainage infrastructure required to support the overall drainage approach
for East Cullompton, split out by assumed land development parcels;

A Guidance and commentary on safe access and egress routes required for East Cullompton;

A Maps showing the distribution of flood risk across all Flood Zones, including taking account of
climate change using the latest Environment Agency guidance?;

A Details regarding the policies that will apply for development across East Cullompton initially and
a starting point for the CGV; and

A Advice on the preparation of site-specific flood risk assessments for the individual development
parcels, including information about the use of sustainable drainage techniques.

4 https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances
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SFRA USER GUIDE

A summary of the scope and purpose of each section of the SFRA is provided in Table 1-1 below to
assist with navigation. The whole document should be reviewed to fully understand the flood risk,
applicable planning policy and development requirements across the study area, however this table
sets out the key sections for the various users. The main report should be read in conjunction with
the maps produced in the Appendices to the document. There are also live datasets that are used
within this SFRA which should be reviewed and updated regularly considering any new information
relating to flood risk, emerging policies and / or legislation.

\\\I)

Table 1-17 Key sections within the SFRA

Section and Contents Flood Risk Applicants LPA
Information PP Officers

Section 1 - Introduction

This section provides a background to the SFRA and sets out
the aims and objectives.

Section 2 - Study Area

This section provides a summary of the study area (East
Cullompton, along with the wider study area i the CGV) in
relation to existing land use, topography, geology, hydrogeology,
and watercourses.

Section 3 - The Planning Framework and Flood Risk Policy

This section provides a summary of the key national, regional & v \V;
local policy and guidance relevant to the management of flood
risk in the Study Area.

Section 4 - Understanding Flood Risk

This section provides a summary of flood risk in the Study Area \V;
from all sources both now and in the future, considering the
impacts of climate change.

Section 5 - Risk Based Approach

This section provides information on how East Cullompton has vV \V;
been assessed against NPPF and specifically the Sequential
Test and Exception Test.

Section 6 - Flood Risk management Toolkit

This section provides details of the types of flood risk \V; \V;
management measures that are appropriate within the Study
Area.

Section 7 - Flood Risk Management Policies

This section sets out the general policies in terms of managing v v
the surface water runoff that will apply for the Study Area.

EAST CULLOMPTON SFRA PUBLIC | WSP
Project No.: 70091357
Mid Devon District Council Page 3
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Section and Contents Flood Risk Applicants LPA
Information PP Officers

Section 8 - Drainage Strateqy

This section sets out how surface water run off and flooding can

be managed through the application of SuDS as part of the v v
overall drainage strategy for the Study Area. This section also

provides details for the requirements for the individual parcels.

Section 9 - Summary and Recommendation

This section provides an overview of the SFRA and sets out v
some recommendations for the Study Area.

APPROACH

The approach to the production of the SFRA has been to build on data from the Environment
Agency and work that has been undertaken as part of the Connecting the Culm® project to
understand the risk of flooding to the area, combined with the constraints and opportunities that this
presents to both East Cullompton, the CGV and wider Cullompton area.

By considering flood risk and water management in the early stages of the master planning of East
Cullompton / the CGV, along with providing clear guidance of the requirements for the individual
developments within East Cullompton, MDDC are ensuring that East Cullompton and the CGV wiill
be an exemplar development in terms of making space for water in line with the wider aspirations of
garden villages. This approach also maximises the opportunities for downstream betterment and
wider biodiversity enhancements.

Key stakeholders (including the Environment Agency and Devon County Council) have been
engaged throughout the development of the master plan and SFRA development to ensure they are
on board with the policies put forward and to hopefully therefore make the overall planning process
simpler for the individual developments of East Cullompton.

In particular, the baseline modelling used to underpin the understanding of flood risk has been
developed from work carried out for Connecting the Culm and interpreted through site visits and
discussions with holders of local knowledge, including experienced Environment Agency flood risk
management officers, to inform the direction of the policies presented within this document.

These policies have been further developed in parallel with the production of the Masterplan to work
with and bolster the aspirations of the development as a place (or series of places) which maintains
a connectivity to natural processes and manage flood risk through enhancements where possible,
while in line with national and local planning policy.

USE OF THE SFRA DATA

This SFRA has been developed using the most up to date information (at the time of the
assessment) with respect to flood risk within the study area and surrounding area.

New information on flood risk may influence any future development within East Cullompton / the
CGV. This information may be provided by MDDC, Devon County Council, the Environment Agency,

5 https://connectingtheculm.com/
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South West Water or the Connecting the Culm project in the form of updated hydraulic models, flood
event data, new flood defence schemes in the wider area or updated policy and legislation. The
latest available information should therefore always be reviewed in advance of submitting a planning
application.

163. This SFRA should be implemented as a 6living doc
reviewed and updated regularly considering any new information relating to flood risk, emerging
policies or legislation.

1.7 CONSULTATION

1.7.1. Consultation has been carried out throughout the production of this SFRA, with the key
stakeholders, namely:

A Mid Devon District Council

A Environment Agency

A Devon County Council

A Connecting the Culm® project team

A LDA Design (who produced the East Cullompton Masterplan SPD)

1.7.2. A collaborative approach has been adopted at all times to ensure that the aims of the development
can be realised, taking into account water, flooding and drainage from an early stage, and
incorporating these into design philosophies and into the development itself.

6 https://connectingtheculm.com/
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STUDY AREA

2.1

2.2

2.2.1.

2.2.2.

2.2.3.

2.2.4.

2.3

2.3.1.

2.3.2.

2.3.3.

2.3.4.

THE STUDY AREAS

A East Cullompton: the area allocated in the adopted Mid Devon Local Plan 2013-2033 through
policies CU7-CU12 (shown by the red line boundary in Figure 2-1).

A Culm Garden Village: the wider opportunity area that could potentially be allocated in the next
Mid Devon Local Plan for around 5,000 new homes (shown by the dotted line as the wider
opportunity area in Figure 2-1).

CULM GARDEN VILLAGE

Culm Garden Village (CGV) is one of 14 areas awarded Garden Village Status by the Government
in January 2017’. Located to the east of Cullompton, the Garden Village has the potential to deliver
up to 5,000 sustainable new homes in a country park landscape, with jobs, community facilities and
transport, all integrated with Cullompton.

Taking a landscape led approach to planning, the CGV is intended to ensure the development
makes the most of its landscape setting and creates a green and leafy place with large areas of
green space for sport, leisure and wildlife.

East Cullompton will form the initial phase of development at East Cullompton following policies
CU7-12 of the Mid Devon Local Plan 2013-2033. This phase will include the construction of 1,750
dwellings within the plan period with at least 850 dwellings after that. This development also
includes the allocation of around 32,000 square metres for commercial development, a primary
school, community hubs and local centres

A Masterplan SPD for East Cullompton was adopted in April 2023. The Masterplan has been
informed by the work undertaken for this SFRA.

SITE LOCATION

The CGV (including East Cullompton) is located to the east of Cullompton in Mid-Devon,
approximately 18km northeast of Exeter. The site location is shown in Figure 2-1. The solid red line
is the East Cullompton allocated area and the focus of this SFRA, whilst the dotted red line is
representative of the wider CGV opportunity area.

The M5 runs the entire length of the west side of the CGV, with junction 28 as the closest junction.
The village of Stoneyford, Kingsmill Industrial Estate and the Cummings Nursery site are located on
the western boundary of the CGV.

Dead Lane and the village of Kentisbeare and hamlet of Aller are located to the east of the wider
study area. Stag Corner and Long Drag Road are located on the northern boundary of the wider
study area, whilst the hamlet of Mutterton is to the south.

There are some existing residential properties and commercial land areas located around the
boundary of the CGV, particularly along the western boundary; however, the area is mostly adjacent
to agricultural land such as fields and grasslands.

7 https://www.gov.uk/government/news/first-ever-garden-villages-named-with-government-support

EAST CULLOMPTON SFRA PUBLIC | WSP
Project No.: 70091357
Mid Devon District Council Page 6


https://www.gov.uk/government/news/first-ever-garden-villages-named-with-government-support

2.3.5.

2.4

2.4.1.

2.4.2.

Mid
Devon

DISTRICT COUNCIL Culm Garden Village

The existing land use within the CGV boundary is predominantly agricultural land with some existing
buildings, such as farmhouses, a farm shop, several small residential buildings and a limited number
of commercial buildings.

302000 30?000 304000 305000 306000
i \"'\ \\ 'Fallnyard Farm ' KEY:
Kingsley House I
Home F
A %Bri dgesVerbeer Manor ook oS : East.Cullompton
N Farmhouse \9(\g Ga| == Wider Study Area
3 Stagg Cottage ——— Main Rivers
= Pt Wil 9
o ower Kingsfor:
S Herrons Bank e o ™7 \ = R
o Hayne Barton 3
= zettages { \ Wressing Farm
’ RiverKen House
| N
\\ L
Rull Farm \ Ward Cottage ~ 9 4
L Leafland "~ <39
Paulsland House Corner Closéy \\
'Goodiford Mill
\
RiverfCulm MoorRaves F \ i
& yes Farm -
S ’&’ Kentisbearg
o[ —
= .’g Bishops Farm
J
Horn House 3 - o®
= ’&J \(e(\'\s RO
St Andrew's Hill z I
- 3 ]
/"ef't Mill Leat bl [}
On Road ] |
D" . —
8 Cummings — 373 {
(=] . -
S Bathills"Cottages, 4 2
S Nursery T | Woodstock Farm
\\ Kentismoor Farm
\
2 _7 Aller
Zow Wa 7z
% /] Aller Wood/ /
/ Lower Upton Farm // Loyalty Hall
/
S /| = ,/ Daisyland
3+ Padbrook Hill / F / Broadview A
S - >
1 WOOdmlll l Far';n S Aller Grove wheateroft Farm // Andrew's Farm
| Little flackland ~ gjackpark Wood Lowver, \?Vtoégdrew 3
\ Hackland Sottage
Peverstone Farm Z el
N — — 2,009~ — — =FIVe Ero%gYy o 4,000 m
ood Farm — orchard View

0 O 8 W W77~ Ny //// /71
CONTAINS OS DATA© CROWN COPYRIGHT AND DATABASE RIGHT 2023

Figure 2-1 - Location Plan

TOPOGRAPHY, GEOLOGY, SOILS AND HYDROLOGY
TOPOGRAPHY

Topography is one of the main factors affecting flood risk. Digital Light Detection and Ranging
(LiDAR) data for the Study Area is illustrated in Figure 2-2.

The typical ground levels across the proposed CGV range from 50mAOD to 90mAQOD across the
wider opportunity area. The topography is characterised by a mixture of wide flat fields and
floodplains adjacent to the main watercourses, particularly in the north and east, with steepness
increasing in the south and falling to the River Culm floodplain. Natural drainage routes appear well
defined, however numerous modifications have been made in several locations as a result of water

EAST CULLOMPTON SFRA PUBLIC | WSP
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irrigation and storage needs, predominately for farming practices, resulting in perched drainage

paths and interconnected catchments in some locations through the area of interest.
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Figure 2-27 Topography

SOILS

The type of soils across the catchment impact on the rainfall infiltration and runoff rates within that
catchment, and therefore affect the flood risk. An assessment of the soils within the CGV was
gat hered using the Cranfield Soil
Figure 2-3. The soils located within the proposed development include:

A Loamy Soils with naturally high groundwater across northern site extents;

A A band of freely draining slightly acid loamy soils to the west of the site;

A Slightly acid loamy and clayey soils with impeded drainage central and eastern site;

A Slowly permeable seasonally wet, slightly acid but base rich loaming and clayey soils (with

impeded drainage) to the south of the site;

A Loamy and clayey flood plain soils with naturally high groundwater (naturally wet drainage) to the

far west and north-west of the site, associated with the Culm floodplain. The area of the site
impacted by this soil type is minimal.

8 http://www.landis.org.uk/soilscapes/
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The soils present at the CGV suggests that the southern and central parts of the site are considered
to be slowly permeable soils that may impede drainage meaning limited infiltration options for
management of surface water. Whereas more permeable soils are present at the north of the site
which may allow for greater drainage. This variance in the geology needs to be considered when
determining the management of surface water across the CGV. This is discussed further in Section
8, but in summary the SFRA has proceeded with a precautionary approach assuming that there is

no infiltration.

GEOLOGY

The geological setting is important in terms of flood risk as it provides an indication of the potential
for infiltration or excessive runoff. It also helps to assess how the geology could impact the potential
for infiltration based sustainable drainage systems, discussed further in Section 8. Further

information on groundwater flooding is provided in Section 4.4.

The geological assessment was undertaken for the CGV using the British Geological Societies
6Geol ogy of °BThe asseisment\dfithe geelogy includes both bedrock (Figure 2-4) and

superficial deposits (Figure 2-5).

The most common bedrock present across the majority of the CGV is Aylesbeare Mudstone Group
T Mudstone. This sedimentary bedrock is lacustrine in origin and was formed during the Triassic
period where the local environment was previously dominated by lakes. In the southwest of the
wider study area several other sedimentary bedrock types are present. These include:

A Bude Formation i Mudstone

9 https://geologyviewer.bgs.ac.uk
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Figure 2-4 - Bedrock geology
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BUDE FORMATION - MUDSTONE AND
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BUDE FORMATION - MUDSTONE
BUDE FORMATION - SANDSTONE

Several superficial deposits are present across the Development. These include the following:

A Headi Gravel
A Colluvium i Diamicton

A River Terrace Deposits i Sand and Gravel

A Alluvium i Clay, Silt and Sand
A Regolith i Regolith

EAST CULLOMPTON SFRA
Project No.: 70091357
Mid Devon District Council

PUBLIC | WSP

Page 10



Devon

DISTRICT COUNCIL

Culm Garden Village

A

Beacon (one

Key:
E East Cullompton
—— Wider Study Area

~_ &
g
Ty Lang “2’93 -
5 \'\
k2 \
L )
& £ ]
= = 2
5 =
g f_? et osd
!
», |
%"“’J foad ,-'
4
S TE]
]
I
\
- N s
= A 20"
e -
5 s
¥
British Geological
Survey 50k Superficial
i data for East
0 0.5 1 . Cullompton and the
[ eee——— wider study area
CONTAINS OS DATA © CROWN COPYRIGHT AND DATABASE RIGHT 2023 || BGS © UKRI 2023
Figure 2-5 - Superficial deposits
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ALLUVIUM - CLAY, SILT AND SAND
ALLUVIUM - CLAY, SILT,_SAND AND GRAVEL
COLLUVIUM - DIAMICTON

HEAD - GRAVEL
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HEAD - SAND WITH CLAY AND GRAVEL
REGOLITH - REGOLITH

RIVER TERRACE DEPOSITS 1 - SAND AND
GRAVEL

RIVER TERRACE DEPOSITS 2 - SAND AND
GRAVEL

RIVER TERRACE DEPOSITS 3 - SAND AND
GRAVEL

RIVER TERRACE DEPOSITS 4 - SAND AND
GRAVEL

RIVER TERRACE DEPOSITS
(UNDIFFERENTIATED) - SAND AND GRAVEL

2.4.9. The hydrogeological setting is important in terms of flood risk as it provides an indication of the
likelihood of groundwater flooding. Aquifers are layers of permeable rock that have the capacity of
storing and moving large volumes of water.

2.4.10. The hydrogeological assessment of the CGV was undertaken using the British Geological Survey
data collected on aquifer designation and productivity obtained via the Magic website provided by

Defral® (see Figure 2-6).

2.4.11. The designation of bedrock aquifers that underlay the CGV are classified as majority Secondary B
aquifer and with a small area to the south of the wider study area a Secondary A aquifer. Secondary
B aquifers are areas of low permeability layers that may store and yield limited amounts of
groundwater through characteristics, such as fissures, openings and eroded layers. Secondary A
aquifers comprise of permeable layers that can support local water supplies and may form an
important source of base flow to rivers. Superficial deposits are located in the north area of the CGV
and are determined to be Secondary A aquifer designation.

2.4.12. The majority of the underlying bedrock of the CGV is not classified as a productive aquifer.
Southwest of the wider study area the bedrock is determined to be a low productive aquifer.

10 https://magic.defra.gov.uk/
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Figure 2-6 - Aquifers underlying the CGV and surrounding area
WATERCOURSES & DRAINAGE CHANNELS

The River Ken flows from east to west roughly along the northern boundary of the wider opportunity
area, before flowing southwest where it has its confluence with the River Culm at Honiton Road. The
River Culm and floodplain then passes west of the CGV but does not have direct influence on the
flood risk within the area of interest.

Main rivers are shown on the Main River Map!! which is maintained by the Environment Agency.
The Environment Agency hold discretionary powers to carry out maintenance, improvement or
construction work on main rivers to manage flood risk. Other rivers are referred to as ordinary
watercourses. Lead local flood authorities, district councils and internal drainage boards hold similar
discretionary powers regarding ordinary watercourses.

The River Culm and the short section (~1km) of the River Ken prior to its confluence with the River
Culm are designated as main rivers. The rest of the River Ken (and other drainage channels through
the CGV) are designated as an ordinary watercourse.

There are a number of bifurcations of the River Ken which carry fluvial flow through the allocation
area and influence the flood risk. The first is in the area around Goodiford Mill, with the secondary
channel flowing down towards Long Drag, where it splits again. One drain flowing south, with the
other running alongside Long Drag before flowing southwest. After Horn Road, part of this drainage
channel flows west and re-joins the main River Ken, with the remaining drainage channel continuing

11 https://environment.maps.arcgis.com/
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2.4.18.

2.4.19.
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southwest and joining the River Culm by OId Hill. This is shown on the Location Plan (Figure 2-1) by
the blue lines.

There are also a number of other drainage channels that flow through the CGV and the wider
opportunity area. In some locations the flow in these drainage channels have been informally
controlled by the farmers to help with the overall water management across the area. Many of the
watercourses and ditches have been, by the activity of maintenance by landowners, enlarged and
periodically cleared for land drainage reasons.

HYDROLOGY

Details regarding the hydrology for the catchments that cover the Study Area were obtained from the
FEH Web Servicel2. The resulting catchment boundaries are shown in Figure 2-7. Flood Estimation
Handbook (FEH) catchments are calculated using a national scale digital terrain model along with
various topography parameters, including catchment area, longest and average drainage path
lengths (LDP and DPLBAR), altitude (ALTBAR), slope (DPSBAR), runoff based on soil type
(SPRHOST), urban area (URBEXT2000) and attenuating features within the catchment (FARL) e.g.
lakes or reservoirs. This can then be combined with rainfall parameters to estimate the flow in
watercourses.

As shown in Figure 2-7, the FEH picks up two catchments that drain into (or near to) the CGV area.
However, as discussed above in Section 2.4.16, this is due to the bifurcations of the River Ken
upstream of the CGV, and therefore both catchments actually relate to the River Ken. The total
catchment area is approximately 13km?. The western catchment is generally flatter with greater
depths of water expected within the floodplain, whereas to the east the catchment is much steeper,
resulting in a more rapid response to rainfall and shallower depths within the floodplain. Both
catchments are similar in terms of soils and permeability and classified as rural catchments with little
or no influence from attenuating features e.g. lakes or reservoirs.

12 https://fehweb.ceh.ac.uk/GB/map
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THE PLANNING FRAMEWORK AND FLOOD RISK POLICY

3.1
3.1.1.

3.1.2.

INTRODUCTION

The overarching aim for planning policy on development and flood risk is to ensure that flood risk is
taken into account at all stages of the planning process. This section provides an overview of the
national, regional, and local strategy & policy context relevant to flood risk within East Cullompton
and the CGV. It also provides an opportunity to raise awareness of the policies that must be
considered by applicants wishing to build within East Cullompton. Table 3-1 lists legislative, policy
and guidance documents which should be considered during the development process to limit flood
risk. Links have been provided to where the applicant can find further detail, and policy

recommendations are

given in Section 7 of this report.

Some of the elements listed in Table 3-1 have particular relevance to East Cullompton and so have
been expanded on in the sections below.

Table 3-17 Flood Risk Legislation, Policy and Guidance Documents

Legislative and
Policy Documents

Description

National Legislative and Policy Documents

Flood Risk
Requlations (2009)

National Planning
Policy Framework

(NPPF)

Planning Policy
Guidance (PPG) 1

Flood Risk and
Coastal Change

Flood and Water
Management Act

(2010)

The Flood Risk Regulations (2009) transposes the European Commission Floods
Directive (2007/60/EC) into law in England and Wales and implements its
provisions.

The key objective is to coordinate the assessment and management of flood risks
within Europe.

The NPPF was published in March 2012 and updated in December 2023. It sets out
the government 6s planning policies for
applied. Section 14 advises how to take account of and address the risks associated
with flooding and coastal change in the planning process.

This PPG should be read in conjunction with the NPPF and advises how to take
account of and address risks associated with flooding and coastal change in the
planning process.

The Flood and Water Management Act (2010) places a series of responsibilities on
local authorities with the primary aim of improving local flood risk management. The
Flood and Water Management Act created the role of the Lead Local Flood
Authority (LLFA), which falls to Devon County Council (DCC) for the Study Area.

The LLFA now make the final decision about the suitability of the SuDS provision on
new developments and whether it is proportionate to the level of flood risk affecting
the site. DCC are now statutory consultee for major developments which have
surface water implications and are responsible for providing comments in relation to
surface water drainage aspects of planning applications.

DCC in their role as LLFA have therefore been included within the stakeholder
engagement for this SFRA.
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Legislative and Description
Policy Documents
National Flood and The Environment Agencyds FCERM Strateg

Coastal Erosion Risk

Management
Strateqy for England

(FCERM)

sets out how the Environment Agency intends to meet their obligations for managing
flood and coastal erosion under the Flood and Water Management Act. This is a
long-term approach to resilience and adaptation.

Environmental
Permitting (England

and Wales)
Reqgulations (2016)

For any works on or near a main river, on or near a flood defence structure, in a
floodplain, or on or near a sea defence it is a requirement to obtain a Flood Risk
Activities Permit (previously known as Flood Defence Consent). Other permits can
be obtained from the Environment Agency as detailed in their guidance.

Localism Act (2011)

The Act aims to transfer certain decision-making powers from central government to
local government, communities and individuals.

The Localism Act supported and reformed the Community Infrastructure Levy (CIL),
that provides councils with an alternative source of potential funding for
infrastructure schemes. The money raised from the CIL could be used to fund flood
defence works and flood alleviation schemes within the Study Area.

Land Drainage Act

(1991)

The Act sets out the maintenance responsibilities of riparian owners to reduce local
flood risks.

Under the Land Drainage Act, on designated main rivers, the Environment Agency
has permissive powers to require landowners to undertake maintenance activities.
On ordinary watercourses, Devon County Council has these permissive powers
within their administrative area.

Water Framework

Directive (WFD)

The primary aim of the Water Framework Directive (WFD) is to improve/maintain the
Ecological Status/Potential of all water bodies and to prevent deterioration in status
of the water bodies and their associated WFD quality elements.

Regulatory bodies responsible for implementing the WFD are the Environment
Agency (main rivers) and Local Authorities / LLFAs (ordinary watercourses).

Regional Flood Risk

Policy

South West River
Basin District Flood
Risk Management
Plan (FRMP) 2021
to 2027

FRMPs assess the risk of flooding from rivers, the sea, surface water, groundwater
and reservoirs and the actions being taken to manage those risks.

FRMPs set out how risk management authorities, including the Environment
Agency, local flood authorities, councils, Internal Drainage Boards and regional
flood committees, will work with communities to manage flood risk over six-year
cycles. This document includes the Devon East Management Catchment and the
Clyst and Culm operational catchment.

Most relevant to East Cullompton / the CGV is Devon County Council as LLFA
responsible for assessing the surface water management, and the Environment
Agency in how the development will impact on the River Culm wider catchment.
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https://www.legislation.gov.uk/uksi/2017/407/contents/made
https://www.gov.uk/government/publications/south-west-river-basin-district-flood-risk-management-plan
https://www.gov.uk/government/publications/south-west-river-basin-district-flood-risk-management-plan
https://www.gov.uk/government/publications/south-west-river-basin-district-flood-risk-management-plan
https://www.gov.uk/government/publications/south-west-river-basin-district-flood-risk-management-plan
https://www.gov.uk/government/publications/south-west-river-basin-district-flood-risk-management-plan
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Legislative and Description
Policy Documents

River Exe The purpose of CFMPs is to help understand the extent and scale of current and
Catchment Flood future flooding and formulate policies for managing flood risk within the catchment.
bt CFEMPs consider all types of flooding and are a planning tool th h which th
(CEMP) yp g planning tool through which the

Environment Agency aims to work in partnership with other key decision-makers
within a river catchment to explore and define long term sustainable policies for
flood risk management. The River Exe CFMP covers the Study Area and should be
reviewed prior to submitting a planning application to ensure that there is an
awareness of any wider catchment measures that are proposed that may impact on
the risk within the Study Area.

Local Flood Risk Policy and Strategies

Mid Devon Local The Mid Devon Local Plan Review (2013-33) was submitted for examination in 2017

Plan and the review was adopted in 2020. The aim of the Mid Devon Local Plan Review
was to provide guidance for developments over a 20-year period. This guidance is
to ensure that new homes, jobs and services that are required by communities are
located in the most sustainable places and help deliver the infrastructure, facilities
and other developments needed to create sustainable developments.

Preliminary Flood In accordance with the Flood Risk Regulations (2009), a PFRA has been produced
Risk Assessment to identify Flood Risk Areas that warrant further examination through the production
(PERA) for Devon of maps and management plans. This will then reviewed in 2017. There have been
County Council a number of Devon wide flood events that have been investigated via Section 19

Flood Investigations however nothing specific to the Study Area. Cullompton is
however an area identified as being particularly at risk from groundwater flooding.
No specific historic flood incidents have been identified across the masterplan area.

Devon Local Flood In accordance with the Flood and Water Management Act (2010), Devon County

Risk Management Council as LLFA prepared an LFRMS for 2021 to 2027. This is an update on the

Strategy (LFRMS) previous LFRMS. Throughout the document there is a set of Principles to guide
flood risk management practitioners on what is expected of them and interactive
links to relevant information outside of the Strategy. The effects of climate change,
specifically more intense rainfall, has been noted as a of growing concern and
therefore has been considered in all flood risk management activities.

Mid Devon Strategic | MDDC produced a Strategic Flood Risk Assessment (SFRA) in 2014. This

Flood Risk document provides an overview of historic flood incidents within Cullompton. The

Assessment (SFRA) | information provided within the SFRA informs the preparation of policies relating to
flooding, managing flood risk, land use and development allocations. Noted within
the SFRA was a major event in 1997 resulted in the flooding of several properties
located on Cole Brook, Crow Green Stream and St Georges Well Streams, and a
further major flooding event which occurred in 2012 across Devon, where a number
of properties in Cullompton were flooded from the River Culm.

The proposed Cullompton and Culm Garden Village development is referred to as
the East Cullompton Urban Extension in the SFRA.

Surface Water SWMPs provide information on flooding across an area and the preferred surface
Management Plans | water management strategy at given locations.
(SWMP)

There isndédt currently a SWMP for Cull o
Area in terms of surface water flood risk.

Guidance documents
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https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/294033/Exe_Catchment_Flood_Management_Plan.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/294033/Exe_Catchment_Flood_Management_Plan.pdf
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https://www.middevon.gov.uk/media/350631/local-plan-review-final-adopted-version_accessible.pdf
https://www.devon.gov.uk/floodriskmanagement/flood-investigations-reports-and-studies/
https://www.devon.gov.uk/floodriskmanagement/flood-investigations-reports-and-studies/
https://www.devon.gov.uk/floodriskmanagement/flood-investigations-reports-and-studies/
https://www.devon.gov.uk/floodriskmanagement/flood-investigations-reports-and-studies/
https://www.devon.gov.uk/floodriskmanagement/local-flood-risk-management-strategy/
https://www.devon.gov.uk/floodriskmanagement/local-flood-risk-management-strategy/
https://www.devon.gov.uk/floodriskmanagement/local-flood-risk-management-strategy/
https://www.middevon.gov.uk/media/103563/sfra_main_report.pdf#:~:text=%EF%82%B7%20The%20Mid%20Devon%20SFRA%20update%20has%20considered,sites%20identified%20during%20the%20Local%20Plan%20Options%20Consultation.
https://www.middevon.gov.uk/media/103563/sfra_main_report.pdf#:~:text=%EF%82%B7%20The%20Mid%20Devon%20SFRA%20update%20has%20considered,sites%20identified%20during%20the%20Local%20Plan%20Options%20Consultation.
https://www.middevon.gov.uk/media/103563/sfra_main_report.pdf#:~:text=%EF%82%B7%20The%20Mid%20Devon%20SFRA%20update%20has%20considered,sites%20identified%20during%20the%20Local%20Plan%20Options%20Consultation.
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Legislative and Description
Policy Documents

Flood Risk When and how local planning authorities, applicants and their agents should use

Assessments climate change (UK climate change projections of peak river flow, peak rainfall

Climate Change intensity, sea level rise, extreme wave height and offshore wind speed allowances)

Allowances in flood risk assessments. It should be noted that these allowances are regularly
updated,

Preparing a Flood Guidance when completing a Flood Risk Assessment (FRA) and what to do.

Risk Assessment:
Standing Advice

3.2 KEY STRATEGIC PLANNING LINKS

3.2.1. The key strategic planning links for flood and coastal erosion risk management are shown in Figure
3-1, with this SFRA highlighted by the red box. Various flood Risk Management Authorities (RMAS)
have separate roles and responsibilities as defined in the Flood Risk Regulations and Flood and
Water ManagementAct (2010). Authorityods r maggemestpldnsdnd t i e
strategies highlighting their aims and objectives for managing the flood risk. This therefore
graphically shows how all of the documents are linked and which documents should be reviewed
alongside the SFRA when considering flood risk and planning applications.
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3.3 MID DEVON LOCAL PLAN

3.3.1. As detailed in Table 3-1, the Mid Devon Local Plan (2013-33) was was adopted in 2020. The aim of
the Mid Devon Local Plan is to guide developments over a 20-year period. to the Local Plan will
ensure that new homes, jobs and services that are required by communities are located in the most
sustainable places and help deliver the infrastructure, facilities and other developments needed to
create sustainable developments.

3.3.2. The following policies from the Mid Devon Local Plan are specifically relevant to East Cullompton;

A PolicySl1i Sustainabl e Devel opment Pr imeetirgthé ahallenges & q u i
climate change é by;managing flood risk

A PolicyS9i Envi ronment r equiThepmyisioraof measurasuosreducé the)risk ofo
flooding to life and property, requiring sustainable drainage systems including provisions for
future maintenance, guiding development to locations of lowest flood risk by applying a
sequential test where appropriate, and avoiding

A PolicyS11i Cul | ompt on, r e g uS$uppersmeasares tooemucs fwod (s Within 6
Cullompton and make provision for green infrastructure6 ;

3.3.3. Policy S11 supporting text states that: @.64 Critical Drainage Area (CDA) has been identified by the
Environment Agency at Cullompton. The aim of this CDA is to ensure there is no increase in flood
risk downstream as a result of development pressure. A Flood Risk Assessment will be required at
the planning application stage for development proposed in the CDA to determine specific
recommendations for mitigation. All new development will require additional water storage areas to
be created within the site compared to the normal SUDs design thereby contributing to a reduction
in flooding downstream. The Environment Agency (EA) is a statutory consultee on all developments
in Critical Drainage Areas and Flood Zones 2 and 3, while the Lead Local Flood Authority (Devon
County Council) wild.l be a statutory consultee on

A Policy CU9 i East Cullompton Environmental Protection and Green Infrastructure, requires, at
clause (f: 6 Appropriate provision of a sewerage syste
strategically designed, and phased, Sustainable Urban Drainage Scheme to deal with all surface
water from the devel opment and arrangements for

3.3.4. Policy CU9 supporting text states that:

63.107 There are various areas of narrow flood p
the site. For some of the small watercourses, a flood risk assessment will need to consider the
potential of flooding as the current extent is unknown. These watercourses do not take up a
significant area but the layout of the development will need to take floodplains into account. Areas of
floodplain should be retained as part of the strategic green infrastructure providing wildlife corridors
to other areas.

The urbanisation of the area has the potential to increase surface water run-off elsewhere, through
the loss of permeable surfaces. The inclusion of a sustainable urban drainage scheme approach for
the entire development will ensure that there is no additional run-off from the site as a result of
development. Sustainable urban drainage schemes usually involve the provision of ponds, swales
and other soft areas which can serve as a dual use for public open space and can be incorporated
into wildlife networks.

A strategy for dealing with surface water must be prepared as part of the master planning of the site
to determine the number, size and location of the required SUDS features. The role of landscaping

EAST CULLOMPTON SFRA PUBLIC | WSP
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and tree-planting in flood prevention and carbon reduction should also be recognised in the
devel opment 0.

This preliminary assessment considers the references above regarding the need to take floodplains
into account and the provision of SuDS features as part of the master planning process. Further
details of this are provided in Sections 7 and 8.

A Preliminary Flood Risk and Drainage Assessment (PFRaDA) for East Cullompton was prepared in
2017 to be used as part of the master planning process of the development. This document
provided an overall understanding of the development and the impact of flood risk to the
development as well as options for surface water management for the development.

CULLOMPTON CRITICAL DRAINAGE AREA

Currently, the catchments west of Cullompton, which include the CGV area, the Cole Brook, Crow
Green Stream and St Georges Well Stream have been designated as a CDA by the Environment
Agency. These catchments are typically small, and respond quickly to rainfall, in particular short
duration thunderstorm events, as occurred in August 1997.

As part of the development of this SFRA East Cullompton has also been classified as a CDA. This is
to reflect the downstream flood risk in Cullompton and beyond. Future development within the CDA
will need to meet more stringent SuDS requirements and contribute to reducing flooding to existing
properties and infrastructure. The minimum drainage standards required from new development
proposed within the CDA area as follows:

6 Al I new developments wil/| have to play their
requirement also applies to brownfield sites that will have to match the same standards. The surface
water drainage hierarchy should be followed by using infiltration as far as is practicable. Further
guidance on such systems can be found in the CIRIA SuDS Manual and in Lead Local Flood
Authority guidance.

All off-site surface water discharges from developments should mimic greenfield performance up to
a maximum 1 in 10 year discharge rate. On site, all surface water should be safely managed up to
the 1 in 100 plus climate change conditions. This will require additional water storage areas to be
created thereby contributing to a reduction i

The location of East Cullompton is within a CDA as notified by the Environment Agency to the LPA
(Appendix C). For the purposes of this CDA it has been agreed with Devon County Council that the
maximum discharge rate should be QBAR rather than 1 in 10 year discharge rate to maximise the
downstream betterment.

It is understood that the Environment Agency will in due course notify the LPA that the wider CGV
area falls within a CDA. Thus, this should be explored with the LPA and the LLFA prior to
commencing any master planning / surface water drainage strategies for any proposed development
in the wider area CGV area.
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3.5 CATCHMENT FLOOD MANAGEMENT PLAN

3.5.1. As detailed in Table 3-1, East Cullompton and the CGYV falls within the Environment Agency6 s E x e
Catchment Flood Management Plan®® (CFMP), principally in the Headwaters and High Ground sub-
area (sub-area 1), with some of the western most elements lying within the Cullompton sub-area
(sub-area 4). Six generic flood risk management policies are identified by the CFMP and are applied
to the sub-areas based on the most appropriate approach to managing flood risk, considering social,
economic and environmental objectives.

3.5.2. CFMP Policy 6 applies to the Headwaters and High Ground sub-area and states:

Areas of low to moderate flood risk where we will take action with others to store water or
manage run-off in locations that provide overall flood risk reduction or environmental
benefits

This policy will tend to be applied where there may be opportunities in some locations to reduce
flood risk locally or more widely in a catchment by storing water or managing run-off. The policy has
been applied to an area (where the potential to apply the policy exists) but would only be
implemented in specific locations within the area, after more detailed appraisal and consultation.

3.5.3. CFMP Policy 5 applies to the Cullompton sub-area and states:

Areas of moderate to high flood risk where we can generally take further action to reduce
flood risk

This policy will tend to be applied to those areas where the case for further action to reduce flood
risk is most compelling, for example where there are many people at high risk, or where changes in
the environment have already increased risk. Taking further action to reduce risk will require
additional appraisal to assess whether there are socially and environmentally sustainable,
technically viable and economically justified options.

3.5.4. The proposed actions to implement Policy 6 (that are relevant to East Cullompton) are summarised
in the CFMP as follows:

A Identify where environmental enhancements will bring the greatest flood risk benefits.

A Work with Natural England and others to promote better land management practices

A Work with partners to use naturalistic features to attenuate surface water flows and manage flood
risk e.g. Exmoor Ancient Woodland Project, Exmoor Mires project, tree planting and buffer strips,
floodplain hedge banks.

A Ensure land drainage consenting promotes restoration of meanders, rather than hold the current
line with hard revetment.

A Continue with current maintenance activities in appropriate locations where the numbers of
people and properties at risk are high (for example, in Bampton and Dulverton).

A Reduce amount and frequency of gravel removals returning gravels to headwaters upstream.

A Identify locations and reduce risk to life from cars becoming stuck in floodwaters in fords and
6l rish bridgesd (for exampl e, by reviewing si

A Improve awareness and resilience in communities at risk of fast onset flooding with deep and fast
flows. Assess if works to reduce the flood risk are possible.

13 CFMP_Exe 7 (publishing.service.gov.uk)
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A Engage with landowners to influence land use changes to deliver flood risk, biodiversity and
water quality benefits. This might involve field scale trials together with a review of the existing
knowledge base.

A Increase floodplain storage and attenuation by increasing wetland habitat, wet woodland and
hedge planting across the floodplain.

A Oppose inappropriate development within Flood Zone 3 (1% flood extent).

A Investigate ways in which people can be moved out of risk areas. Investigate also if critical
infrastructure can be moved out of risk areas.

The proposed actions to implement Policy 5 applicable for Cullompton should also be considered as
this relates to the area downstream of the East Cullompton:

A Investigate the River Culm and Spratford Stream response to high flows i particularly the
interaction of flows with the M5, and the railway. Identify if hedge and floodplain woodland
planting can attenuate flows.

A Prepare an Asset Management Plan to identify where future works may be required to reduce
risk to Cullompton.

A Work with partners to manage surface water flooding in Cullompton, particularly for new
development. Incorporate use of Sustainable Drainage Systems (SuDS).

A Investigate improvements to the tributaries to provide environmental enhancements and to
reduce risk of blockage to culverted sections. Examine the possibility of opening up culverted
sections.

A Ensure spatial planning and development does not increase flood risk.

A Improved flood forecasting and engagement with local partners and community in flood
awareness, incident management, and emergency response. Investigate if some level of flood
warning coverage may be feasible on the tributary streams.

A Engage landowners to influence land use and land management practices in the upper Culm
catchment.

These actions have been used to guide the development of specific policies for this development to
ensure that there is no conflict between guidance documents.

This SFRA has considered the above recommendations as part of the development of the
masterplan for East Cullompton. Of most relevance to East Cullompton is the working with partners
and ensuring the use of SUDS, ensuring people and infrastructure are outside out flood risk areas
and adopting appropriate spatial planning to ensure no increase in flood risk elsewhere.

Throughout the project there has been a partnership approach with the Connecting the Culm project
team* who are investigating working with nature and local communities to make the River Culm
(and its tributaries) better for wildlife and people, and more resilient to flood and drought by using
proven nature-based solutions. This is discussed further in Sections 4, 7 and 8.

EMERGENCY PLANNING IN THE DISTRICT
FLOOD WARNING AREAS

No flood warning areas currently cover East Cullompton or the CGV. However, the River Culm
(Upper) from Hemyock to Cullompton and River Culm (Upper) at Cullompton flood warning areas

14 hitps://connectingtheculm.com/
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border the CGV to the west, with some small overlap in the River Culm floodplain. These cover
riverside locations and roads between Hemyock and Cullompton, and properties and roads in low
lying areas of Cullompton, including Station Road, Longbridge Meadow, Alexandria Industrial
Estate, Rivermead, Meadow Lane and Knightswood areas.

MULTI-AGENCY FLOOD FRAMEWORK

The 2016 Devon, Cornwall and Isles of Scilly Local Resilience Forum (DCIOS LRF) Multi-Agency
Flood Framework?® covers the area of the development, and provides a strategic overview of
actions, roles and responsibilities specific to flooding for relevant organisations, and aims to set out
principles to govern multi-agency response to a significant flooding incident in the area.

The intended use of the framework is:

A To manage the incident response to the threat of flooding.

A During the response to flooding to ensure medium term welfare needs are met for those in the
flood area and surrounding non flooding areas who are affected by loss of utilities, transport or
other vital services.

A Set-up the recovery group during the response phase to identify key buildings and infrastructure
which could be affected that will impact on the long-term recovery of the community.

And more specifically, during a flood response:

A To save and protect life in conjunction with all category 1 and 2 responders.
A Where possible, to contain the scale and nature of the incident.

A To maintain and restore critical activities.

A To facilitate the recovery of the community.

15 Devon, Cornwall and Isles of Scilly Local Resilience Forum Multi-Agency Flood Framework, 2016,
https://www.dcisprepared.org.uk/media/2158/multi-agency-flood-framework-Irfdcios-20160615-

v24.pdf
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UNDERSTANDING FLOOD RISK

4.1
4.1.1.

4.1.2.

4.1.3.

4.1.4.

4.1.5.

HISTORIC FLOODING

The Strategic Flood Risk Assessment (SFRA) 2014 provides a record of previous flooding events
which have occurred within the whole of Mid-Devon. This section pulls out the relevant flood risk to
the CGV area, along with the downstream flood risk which could be affected by the development.

Several significant flood events have been recorded from the rivers in the district which have
resulted in flooding to properties and infrastructure. These include:

A 1960 - 561mm of rainfall occurred between the 27th of September and the 5th of December
causing flooding in Cullompton

A July 1968 following a severe thunderstorm on the headwaters of the River Culm catchment

A November 2012 i The highest recorded river levels on the River Culm at Woodmill gauging
station (which was installed in 1962) were captured during this event. Communities within
Cullompton and isolated houses where properties were badly affected, some on more than one
occasion. Flood alleviation measures at Cullompton were overtopped during this event affecting
Alexandria Industrial Estate.

A October 2016 i Flooding is known to have occurred on the River Culm

A Localised flooding has also been recorded in Cullompton and has occurred several times,
including August 1997 following an intense thunderstorm.

As part of the data review for this SFRA, datasets showing reported flood incidents for Devon'’ have
been examined for date, location and type of flooding. These can be seen in Figure 4-1 with the
historic flood map record, and the Flood Zone 3 extents for reference. Note the historic extents show
little historic flooding record on the River Ken, and nothing on the drainage ditches within the CGV.
Records of flooding incidents in the main area of interest are sparse, with nothing included in the
records after 1997.

Historical photos of flooding that occurred in 1989 in the wider catchment (beyond the CGV area)
are contained in Appendix D.

Devon County Council have produced a number of Section 19 flood study reports*® following
significant flood events in the county. These have been reviewed for historic flooding in the area of
interest. As previously mentioned, there is little historic record in the area. The most notable report is
as follows:

A November 2012: Kentisbeare - At least 3 properties were flooded on Fore Street and others
threatened by flood waters close to the ordinary watercourse, in addition to land that was flooded
by the church further downstream. 1 property on Fore Street suffered flood damage (despite
having flood boards up). The flat-arch bridge on Fore Street has been reported to be silted up
and collecting debris, which has resulted in nearly no flow under one of the arches. On the
outskirts of Kentisbeare, 2 properties were affected. 1 property at Goodiford Farm was flooded

16 Mid Devon SFRA
17 Flood Reconnaissance Information System (FRIS) for pre-2000, Flood Incident database post-2000

18 hitps://www.devon.gov.uk/floodriskmanagement/flood-investigations-reports-and-studies/
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from surface runoff coming down the roads and the small watercourse, causing damage to the
garden but no internal flooding suffered. Near Goodiford Cross, water was coming off the
highway and onto property. Surface water drains were also reported to be blocked.
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Figure 4-1 - Historic flood extents and recorded incidents

4.1.6. As part of the data collection for the SFRA a photograph was also provided from the 30" October
2008 flooding on the River Culm, as shown in Figure 4-2. This has been annotated to show how it
relates to the CGV, which is roughly shown in red. At the time the photograph was taken the River

Culm floodplain can be seen inundated in places and some ponding of water can be seen within the
River Ken floodplain.
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4

Figure 4-2 - Photo from flood event on the River Culm on 30th October 2008 (approx. location
of CGV shown in red)

A site visit was undertaken as part of this project. This included representatives of WSP, MDDC, the
Environment Agency, Connecting the Culm and one of the land owners. During this site visit it was
discussed that there have been improvements to culverts along Long Drag in the wider opportunity
area as a result of repeat flooding of the road. This should be considered when reviewing the wider
area.

FLUVIAL FLOOD RISK

The fluvial flood risk from the River Ken and the associated drainage ditches is presented by the
Environment Agency via the Flood Map for Planning*® (Figure 4-3), which shows the flood risk
ignoring the presence of flood defences. The different Flood Zones have the following definitions:

A Flood Zone 17 Land having a less than 1 in 1,000 (0.1%) annual exceedance probability (AEP)
of river of sea flooding (shown as clear on the Flood Map i.e. all land outside of Zones 2 and 3)

A Flood Zone 2i Land having between a 1 in 100 (1%) and 1 in 1,000 (0.1%) AEP of river
flooding; or land having between a 1 in 200 (0.5%) and 1 in 1,000 (0.1%) AEP of sea flooding
(shown in light blue on the Flood Map)

19 https://flood-map-for-planning.service.gov.uk/
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A Flood Zone 3 Land having a 1 in 100 (1%) or greater AEP of river flooding; or land having a 1
in 200 (0.5%) or greater AEP of sea flooding (shown in dark blue on the Flood Map)

The wide floodplain of the River Ken through the CGV can be observed, with areas where the
watercourse is perched, i.e., the watercourse is not in line with the natural valley bottom. This has
occurred largely through changes in land use and interventions by landowners over the years.

The Flood Map demonstrates the relatively low risk of fluvial flooding occurring through the CGV. In
consultation with the Environment Agency, it has been discussed that the elements of the published
flood maps which indicate the extent of flooding from some of the drainage channels through the
CGV are indicative and are not based on modelled data or detailed historic record. The risk from
these drainage channels has been investigated further as part of the hydraulic modelling for this
study, discussed in Section 4.3.

The Flood Map also shows where there are Areas Benefitting from Defences (ABD), however there
are no formal flood defences in East Cullompton and so no ABD areas within the Study Area.
Although there are numerous schemes in the area (i.e. Cullompton FAS, Rivermead FAS and
Kingsmill Industrial Estate FAS).

The Flood map for Planning also generally does not cover Ordinary Watercourses. As part of this
study additional modelling was therefore undertaken to better represent the flood risk from the
Ordinary Watercourses within the study area, with support from the Connecting the Culm project.
This is discussed further in the hydraulic modelling section in Section 4.3.
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Figure 4-3 - Flood maps for planning

SURFACE WATER FLOODING

The Environment Agency Risk of Flooding from Surface Water (RoFSW)?° map is national mapping
with the following definitions:

A Very low risk i land that has less than a 1 in 1,000 (0.1%) AEP of flooding from surface water
(shown as clear on the map)

A Low risk - land that has between a 1 in 100 (1%) and 1 in 1,000 (0.1%) AEP of flooding from
surface water

20 https://check-long-term-flood-risk.service.qov.uk/
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A Medium risk i land that has between a 1 in 30 (3.3%) and 1 in 100 (1%) AEP of flooding from
surface water

A High risk i land that has a 1 in 30 (3.3%) or greater AEP of flooding from surface water

The RoFSW maps demonstrate a similar extent of flooding from the minor watercourses through the
CGV and wider opportunity area as that shown in the fluvial flood risk maps. Typically, smaller
drainage channel and overland flow paths are picked up in greater detail in this mapping than in the
fluvial flood maps. The main difference between the mapping is that the extents in the fluvial maps
are generally more connected, showing a solid envelope of flooding, whereas they are shown more
disconnected in the surface water flood maps. This is purely to do with the approach and
assumptions from the two different types of modelling.

The RoFSW maps for the area are shown in Figure 4-4.
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Figure 4-4 - Risk of Flooding from Surface Water for the CGV and wider opportunity area

HYDRAULIC MODELLING

To further assess the flood risk from the drainage ditches and overland flow routes to both the CGV
and the wider opportunity area, an existing HECRAS 2D hydraulic model was utilised. This model
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had been developed as part of the Connecting the Culm Study and utilised a direct rainfall runoff
hydraulic modelling approach across the whole of the Culm catchment. The hydrology and general
assumptions were carried forward directly. This included the assumption that there was no
infiltration as a worst-case scenario. However, for the purposes of this study, the resolution of the
River Ken catchment was maintained, while the wider Culm catchment was reduced i.e. modelled in
less detail. This approach ensured the necessary level of detail within the main area of interest i.e.
the River Ken catchment, while optimising the overall model run times. Additional detail was also
added to the hydraulic model to ensure that watercourses, drainage channels and key overland flow
routes (including roads) were picked up through the main area of interest. This included areas
outside of East Cullompton and the CGV area to ensure that all flow paths that could impact these
areas were picked up.

4.3.5. This hydraulic modelling has been undertaken to gain an improved understanding of the flood risk
within East Cullompton and the CGV, the model findings not being intended as replacing the current
published Flood Zones on the Flood Map for Planning. It is recommended that the Environment
Agencyds Flood Zone 3 maps are usedIlisthereforrast er p
recommended that the Environment Agencyb6s FIlood
first instance as they represent the areas of floodplain present as opposed to the modelling exercise
outputs which represent the risk due to the drained/disconnected nature of the valley bottoms
present (excluding channel blockage risk.) Early engagement with the Environment Agency and
LLFA should be undertaken to refine the understanding of flood risk at a site specific scale and gain
a position from them regarding the status of the hydraulic modelling outputs to aid in the layout of
specific development areas

4.3.6. The hydraulic model has been run for the 1 in 5 (20%), 1 in 30 (3.3%), 1 in 50 (2%), 100 (1%) and
1,000 (0.1%) AEP events. Climate change testing was also undertaken for the 1 in 100 (1%) AEP
event with increases in rainfall of 46%, 61% and 96% in accordance with current guidance for the
Central, Higher Central and Upper End allowances?!. Climate change is discussed further in Section
4.8.

4.3.7. The events chosen helps to demonstrate the flood risk from more frequent events i.e. 1 in 5 (20%)
AEP event, up to extreme events i.e. 1 in 100 (1%) AEP event, both now and in the future. The flood
extents for the various events tested are presented in Figure 4-5.

4.3.8. The hydraulic modelling results generally agree with the fluvial Flood Zones (as with the RoOFSW
maps), however with the level of flooding reduced, particularly in the wider floodplain areas of the
main River Ken channel. This suggests that the current Flood Map for Planning may be
conservatively overestimating the flood risk slightly through this area, particularly on the edges of the
floodplain. This overestimate is understandable due to the complexity of the watercourse and flood
risk in the study area, and because this area has not previously benefitted from the higher resolution
of modelling that is being carried out for this SFRA. This, therefore, opens an opportunity to utilise
the areas adjacent to the flood model results for potential additional floodplain storage and
sustainable drainage features. The comparison of model results can be seen in Figure 4-6 and
Figure 4-7.

21 https://www.gov.uk/quidance/flood-risk-assessments-climate-change-allowances
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For the main drainage channels through the CGV and wider opportunity area the Flood Zones and
the model results are in close agreement. There are some locations where the modelling is showing
some additional / wider areas of flooding e.g. coming off the central flow route through the CGV.
These areas are not all currently included within the fluvial modelling for the Flood Zones and so
were previously represented in the flood zones by engineering judgement from the Environment
Agency (as discussed in Section 4.2.3). This therefore confirms the need for their inclusion in the
Flood Zones. The extents are however small and so the flood risk associated with these channels
can be managed as part of the development via formalising and improving the drainage ditches
through the area.

In comparison with the RoOFSW maps, the model results show considerable agreement in overland
flow routes and extents, however the additional detail in the updated model allows for greater
representation of flow routes, particularly in small drainage channels and key roads. As a result,
there is some deviation from the RoOFSW maps, with the model results showing slightly less flooding
overall. Typically, this will be as a result of improved representation of channel capacity in
comparison to the ROFSW modelling. As these maps only assess the present day flood outlines with
no consideration of the potential impacts of climate change, where site specific modelling is not
available the impacts of climate change should be assessed using the next extreme outline as a
proxy (i.e. the 1 in 1,000 year flood extents / depths represent the 1 in 100 year plus climate change
flood extents / depths).

Detailed sub-catchment analysis has been carried out to assist in interpreting and understanding the
flow routes and scope for large scale interventions. This used a detailed topographic model to define
sub-catchments throughout the area of interest, as well as flow accumulation pathways. This detail

allowed for an appraisal of sub-catchment connectivity and better appreciation of how the catchment
within the appraisal area behaves. The outputs of the catchment analysis can be seen in Figure 4-8.

On Figure 4-8theb | ue | i nes s h o wanttheegreyishdws theacatdhinemteassaciated
with that streamline. Streamlines in this sense are representative of flow accumulation pathways,
reflecting the low part of the catchment where water will naturally flow. This means that any rain that
falls within each grey catchment area will tend to flow to the nearest part of associated streamline
and then continue downstream until it reaches a watercourse. The main point of interest from this
analysis is that there are a lot of very small catchments across the study area. This therefore
influences the impact of any flood risk management measures as discussed below.
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Figure 4-5 - SFRA direct rainfall hydraulic model results
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Figure 4-6 - Flood Zone 2 with SFRA Q1000 model results
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Figure 4-7 - Flood Zone 3 with SFRA Q100 model results
Figure 4-8 - Catchment analysis
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