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Executive summary

This Strategic Flood Risk Assessment (SFRA) was produced by Scott Wilson for South Hams
District Council. This report was commissioned in November 2006 and accounts for recent
changes in guidance introduced by the Government in December 2006 on development and
flood risk.

This executive summary has been produced to enable the wider user to understand the more
technical content of the Level 1 SFRA and the accompanying appendices. A Glossary of Terms
and Abbreviations are provided following this Executive Summary.

Strategic Flood Risk Assessments

Strategic Flood Risk Assessments provide an overview of flood risk from all sources within a
defined area. This provides Local Authorities, developers and other interested parties with
general guidance on flood risk and issues associated with flooding for the area being studied.
Flooding may cause damage and disruption to transport routes, homes, businesses and the
environment. This is costly in both social and economic terms and can cause distress, harm and
in the worst cases, the loss of life.

Development and flood risk has to be considered within the wider process of land allocations by
Local Authorities. The Government has published Planning Policy Statement 25 — Development
and Flood Risk (PPS25) in December 2006. This recommends that land allocated for
development should be located in areas with the lowest risk of flooding first and in areas of
highest risk last. This approach is known as the Sequential Approach and is used to test
preferred land allocations for development with respect to flood risk.

This SFRA covers the area administered by South Hams District Council but does not look at
planning objectives for those areas of Dartmoor National Park that lie within its boundaries. The
main objectives of this Level 1 SFRA are:

¢ Identify the flood risk areas based on the Flood Zone Classifications provided in PPS25
allowing the Sequential Test to be undertaken.

e Ensure that South Hams District Council meets its obligations under current planning
guidance, PPS25.

e Produce sub-area profiles on flood risk for locations identified for development within the
South Hams Local Development Framework Core Strategy and,

e Provide an evidence-based report to inform the Local Development Framework portfolio
of documents about managing potential flood risk.

This Level 1 SFRA comprises a technical report that has been written to meet the criteria of
PPS25. The report provides an overview of flood risk at present and in the future within the
administrative area of South Hams District Council (excluding Dartmoor National Park Authority)
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for planning purposes. This classifies the flood risk areas across the South Hams District in terms
of their Flood Zone Classification according to PPS25 and provides sub-area profiles of the Area
Centres and Local Centres identified in the South Hams Local Development Framework Core
Strategy.

Study Area Flood Sources

The main sources of flood risk within the South Hams District are from rivers and the sea. There
is also a known risk of surface water flooding in some locations.

Within the South Hams District administrative boundary there are several significant river
catchments, these being:

e The River Dart catchment drains approximately 473 km?. The upper reaches are within
Teignbridge District Council’s area and the lower reaches within the South Hams. The
main settlements at risk from river and sea flooding are Totnes and Dartmouth which are
situated on the Dart Estuary.

e The River Avon catchment spans approximately 356 km?. This includes sub-catchments
that do not drain into the River Avon but to coastal areas such as Kingsbridge, Salcombe
and Slapton.

e The River Erme catchment drains approximately 97 km?. The main settlements within this
catchment are lvybridge, Modbury and Ermington.

e The River Yealm catchment is approximately 59 km? This is predominantly rural with
small settlements such as Cornwood, Lee Mill and Yealmpton.

South Hams has an extensive coastline (~100 km) along its southern boundary that extends from
the boundary in the west with Plymouth City Council south of Turnchapel to the boundary in the
east with Torbay Council south of Brixham.

The South Hams District is predominantly rural with a number of small market towns (Dartmouth,
Ivybridge, Kingsbridge and Totnes) situated within valley and estuary locations. These market
towns along with minor settlements dispersed across the administrative area are, to differing
extents, at risk predominantly from either river or tidal flooding and in some locations a
combination of the two. In addition, a risk from surface water flooding may exist from rainfall
running off from the surrounding land. The risk of flooding may increase with the predicted effects
of climate change.

The risk of flooding in some areas is, to an extent, reduced through the protection provided by
either natural (beaches, mud flats, cliffs etc) or man-made defences (embankments, storage
areas, walls etc).

This SFRA forms part of the evidence base for the South Hams Local Development Framework
and provides guidance with respect to flood risk. The SFRA provides information for the
application of the sequential test and forms the basis for allocating development sites taking
account of flood risk.
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Historical Flooding within South Hams District

There have been a number of significant flood events within the South Hams District in the past.
These include major flooding in 1979 that affected large parts of Totnes. In October 2004, coastal
and estuary areas were affected by a combination of high tides and strong winds and included
Dartmouth, Kingsbridge and Salcombe.

Within the South Hams District there are purpose built flood defences to reduce the risk of
flooding to properties at locations that have suffered flooding in the past such as Harbertonford
and Kingsbridge. However, construction and maintenance of purpose built defences is expensive
and therefore the construction of these has been limited within the South Hams District.

Although defences reduce risk, they are only designed to protect for a flood event of a given size,
this is termed the ‘Standard of Protection’ (SoP). If a flood event exceeds the standard of
protection, then flooding may occur. The Environment Agency take a precautionary approach
when producing their flood risk maps and do not take account of flood defences when mapping
the Flood Zones.

The standard of protection for flood defences built in the past may be greater or lesser than the
original design due to increased data on river flows and tide heights, the methods used to
calculate flood events and the effects of climate change.

Information Sources

Data for the production of this report was collected from the Environment Agency and South
Hams District Council and is the best available data at time of writing. SFRAs are 'live'
documents and should be updated on a regular basis as new information becomes available to
the organisations involved.

The quality of the data collected and produced varies and where less reliable information or
assumptions are used a precautionary approach is taken identifying the need to obtain more
detailed information.

Prior to a decision being made about the suitability of a site for development in terms of flood
risk, additional data is likely to be required from the developer in the form of a site specific Flood
Risk Assessment (FRA).

Explanation of Flood Risk Terminology

Flood events vary in their size, duration and timing. When describing a flood event, it is often
given as a ‘return period’; this is an event that will, on average, occur once in the given period for
example 1 in 100 year flood is an event that at its peak is likely only to be exceeded once in one
hundred years. This means that a flood of this size is likely to occur only once in 100 years.
However, it could happen at any time and may occur more than once in 100 years.
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Flood events are also quoted in terms of their probability of occurring in any year. This can be
calculated by dividing 1 by the return period of interest. Therefore, the probability of a 1 in 100
year flood occurring this year is 0.01 or 1%.

The Environment Agency Flood Zones illustrate the extent of flooding from rivers and the sea.
Table 1 illustrates the return period and probability associated with the Environment Agency
Flood Zones for river and sea flooding. These maps do not illustrate the risk of flooding from
groundwater or surface water sources.

Table 1: Return Period and Probability of Flooding for Flood Zones 2 and 3.

Flood Zone 2 Flood Zone 3

Return Period | Probability Return Period | Probability
River 1in 1000 year | 0.001/0.1% 1in 100 year 0.01/1%
Sea 1in 1000 year | 0.001/0.1% 1in 200 year 0.05/0.5%

Flood Zone 1 covers all other areas that are not within Flood Zones 2 and 3 and are those areas
where the probability of flooding is less than 0.1% (less than 1 in 1000 years).

PPS25 uses the Flood Zones to differentiate between low probability (Flood Zone 1) and high
probability (Flood Zone 3) areas. Flood Zone 3 is further divided into high probability (Flood
Zones 3a) and Functional Floodplain (Flood Zone 3b). Functional floodplain is land where water
has to flow or be stored during an event with a return period of less than 1 in 20 years (5%
probability) or as agreed with the Local Planning Authority and the Environment Agency. It should
be noted that areas that would normally flood in a 1 in 20 year event but do not due to the
presence of solid buildings or infrastructure (roads, railways etc) are not normally classified as
functional floodplain.

A sequential approach to the allocation of land and the development of sites is advised PPS25.
Development in higher risk areas should only occur if there are no suitable areas within low risk
zones. Development in higher risk areas should take into account the type, layout and projected
lifetime of development.

Deliverables

The main deliverables from this study are the production of this report and a Geographic
Information System (GIS) package that provides mapping across the South Hams District. The
GIS mapping provides a tool for planning and development control officers to identify areas
where flood risk may be an issue. This will assist the Local Planning Authority to make
consistent and sustainable planning decisions with respect to flood risk. In addition, the GIS
framework allows information to be updated when new data becomes available.

The GIS layers that have been produced provide mapping of the main rivers, existing flood risk,
locations of historic flooding (with description), location of flood defences, and the predicted
effects of climate change.
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The maps of existing flood risk are illustrated through the use of Environment Agency Flood Zone
Maps. These maps show the extent of flooding for each flood zone assuming that defences are
not present. In locations outside the Environment Agency Flood Zones it is recommended that a
precautionary buffer of 8 m from any watercourse should be considered as an area of potential
flood risk. Where development is proposed in these locations, a site specific Flood Risk
Assessment will be required.

The location of historic flooding has been indicated by individual star symbols. The associated
table provides information on the date, source and location of flooding where known from the
Environment Agency’s Flood Reconnaissance Information Register and other sources. The star
symbol indicates that flooding occurred in the general area and not the precise location/extent of
the flooding

The SFRA has identified existing (and some proposed) flood defences that are maintained by the
Environment Agency or the District Council. These defences are either natural (cliffs, mud flats
etc) or man made (embankments, walls etc). Flooding may occur behind these defences
depending on the return period of an event.

An understanding of the potential effects of climate change on rainfall, river flows and sea levels
are required to mitigate against flood risk issues in the future. The prediction of these effects
remains uncertain but government guidelines have been used to investigate these.

Climate change estimates were made for the tidal extent of flooding for a 1 in 200 year event
(0.5%), ignoring the presence of defences for an event in 2107 (100 year timeframe). The
predicted flood extents from river flooding are difficult to assess and we therefore advise that all
land in Flood Zones 2 and 3 is considered at risk from the effects of climate change until
demonstrated otherwise by a site specific Flood Risk Assessment where development is
planned.

Technical Guidance

As part of the Level 1 SFRA, technical guidance has been provided for planning officers on the
application of the Sequential Test and where needed, the Exception Test as outlined in PPS25.
Further to this, guidance on Sustainable Drainage Systems, strategies related to wider policies
such as the Regional Spatial Strategy, Devon Structure Plan and Catchment Flood Management
Plans and site specific Flood Risk Assessments has been provided.

Summary and Recommendations

The following points provide a summary of the Level 1 Strategic Flood Risk Assessment Report
and recommendations.

1. South Hams District Council requires a Strategic Flood Risk Assessment for the
progression of its Local Development Framework, to assist development control and to
inform emergency planning.
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2. This report provides the findings of the Level 1 Strategic Flood Risk Assessment and
provides recommendations for a Level 2 SFRA.

3. South Hams District Council will use the findings of this Level 1 SFRA with the wider
evidence base to perform the Sequential Test as part of the Local Development
Framework process.

4. If for sustainability reasons, following the application of the Sequential Test, potential
developments lay within Flood Zones 2 and 3, then a Level 2 SFRA approach will be
required to apply the Exception Test where necessary.

5. The study area has 107 km of main rivers. These flow predominantly in a southern
direction from their headwaters on Dartmoor through relatively steep sided valleys with
constrained floodplains to their respective estuaries. In relation to the total area, the
expanse of fluvial and tidal floodplain within the study area is ~2.5 %.

6. Initial assessment of flood sources within the South Hams area indicates that flooding is
mainly fluvial and to a lesser extent, tidal. There are limited amounts of sewer incapacity
with localised issues with respect to surface water flooding.

7. Focused assessments illustrate that the Area Centres and Local Centres identified for
development have areas that lie within Flood Zones 2 and 3. Policy CS5 of the LDF Core
Strategy indicates that 50 % of new housing should be on previously developed land.
Potentially some of this new housing may be situated within Flood Zone 2 and 3.
Application of the Sequential Test and consideration of the wider evidence base in
relation to other policies and sustainability drivers may require the application of the
Exception Test.

8. In general, there is sufficient data available for the production of a Level 2 Strategic Flood
Risk Assessment for South Hams District Council if required following application of the
Sequential Test.



South Hams District Council
Strategic Flood Risk Assessment

Table of Contents

ADBDIeviatioNS..........ooi i i
GlOSSANY ..ottt aeaeeeeaanaa ii
1 INErOAUCTION ... e 1
1.1 The South Hams SFRA ... 2
1.2 T Y N @] o] [=Tox 1V SRR 2
1.3 The SFRA STrUCIUIe ... 3
2 (0 [ LV Y = 4
21 Study Area FIOOA SOUICES .......ccuuiiiiiiiiiee et 4
2.2 AdMINISIFAtIVE ATCAS ...vveiii it e e e e et e e e e e e e e ee et e e eeeaeenrnnas 6
2.3 Specific Local INfOrmation ... 7
3 Level 1 SFRA - APProach...........oieiiiiiiiiie e 8
3.1 (@ o] 1= o7 1)Y= SRR 8
3.2 /=4 T e (o] oo Y2 PP 8
3.3 GIS LAYEIS ..ottt e et et e e e e e e et a e e e e e e e aa 9
4 Level 1 — Flood Risk ReVIEW ..........uiiiiiiii e 10
4.1 Broad SCale ASSESSIMENT ......uuiiiiiiiiiiiiii e 10
4.2 FOCUSEd ASSESSMENTES ..coiiiiiiiiiiiieiieii ettt eeeee 12
4.3 Functional FIOOAPIain .........cooo oo 12
4.4 L0 [1a =) (= Yo g =1 o [ Y 12
4.5 SUMMIBIY ettt e oo oottt e e e et e e bbbt ettt e e e e e e e bbb e e et e e e e e e e e nannnnee s 13
5 Sequential TSt .....ue e 15
5.1 BaACKGIOUNG ...t s 15
5.2 Application of the Sequential TeSt ..o, 18
5.3 EXCEPHON TOSE SIHES..uuiiiiiiiiiiiiiii e e e e 23
6 POIICY REVIEW ... 24
6.1 oo o I PRSP 24
6.2 Sustainable Drainage SYStEMS . ... 25
6.3 F100d MItIQAtION ...eeeiieiiieeiieeiiee ettt neeeneeennees 26
6.4 Water ENVIFONMENT........oooiiiiiiiiiiiieeeeeeee ettt eeneeneenneeenees 26
7 Sustainable Drainage Systems RevView..........cccooooviviiiiiiiiiiiieieeeeen, 28
7.1 What are Sustainable Drainage SyStemsS?.........uuiiiiiiiiiiii e 28



South Hams District Council %
Strategic Flood Risk Assessment

7.2 ST | IS T =Y o] ] ] o [0 T= 30
7.3 INFIFAtION SUDS ... e e e e e e e e e s 30
7.4 AENUALION SUDS ... oo e e et e e e et e e s 32
7.5 Alternative Forms of Attenuation ..o 33
7.6 Broad-scale assessment of SUDS suitability ..............oeeeiiiii 33
8 Flood Risk Assessment Guidance............cccoooueeiiiiiiiiiiiiieeiieeeeeee, 37
8.1 Site Specific Flood Risk Assessment Guidance.............cccoovviiiiiiiieiiiceicci e, 37
9 Conclusions and recommendations ...........c.coeeiviieiiiieiiiiieieee e, 40
9.1 SUMMIBIY ettt e oo oottt et e e e e e e ettt ettt e e e e e s e bbb b e e e e e e e e e e eananneee s 41
10 REFERENGCES ... ..o 42
Appendix A: List of Contacts .........oooveeveiiiiii e 43
Appendix B: Key Data Suitability .............coooemiiiiiiiii e, 45
Appendix C: Other Supporting Information ............cccccooiiiiiiii i, 47
Appendix D: Flood Risk Zones defined in PPS25 ..., 49
Appendix E: Broad-scale Flood Risk ReView ...........ccccooovvviiiiiiiiiiiiiiiiceeee, 53

Appendix F: Area Centre and Local Centre Assessments ..........ccccccceeeeeee. 55



South Hams District Council

Strategic Flood Risk Assessment

Abbreviations

ACRONYM DEFINITION
CFMP Catchment Flood Management Plan
CLG Communities and Local Government
DPD Development Plan Documents
EA Environment Agency
FRA Flood Risk Assessment
FRIS Flood Reconnaissance Information System
GIS Geographical Information System
LDD Local Development Documents
LDF Local Development Framework
LDS Local Development Scheme
LiDAR Light Detection and Ranging
LPA Local Planning Authority
ODPM Office of the Deputy Prime Minister
PCC Plymouth City Council
PCPA Planning and Compulsory Purchase Act 2004
PPG25 ;I;Ening Policy Guidance Note 25: Development and Flood
PPS25 Planning Policy Statement 25: Development and Flood Risk
RPG Regional Planning Guidance
RSS Regional Spatial Strategy
SA Sustainability Assessment
SAC Special Area of Conservation
SAR Synthetic Aperture Radar
SFRA Strategic Flood Risk Assessment
SHDC South Hams District Council
SPA Special Protection Area
SPG Supplementary Planning Guidance
SSSI Site of Special Scientific Interest
SubDS Sustainable Drainage Systems
TC Torbay Council
TDC Teignbridge District Council
WDBC West Devon Borough Council
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Glossary

TERM

DEFINITION

A source of groundwater comprising of water-bearing rock, sand or gravel

Aquifer capable of yielding significant quantities of water.

Catchment . . . . .

Flood A h|gh-level_ plannlng stratggy thro_ugh which the En\_/lronr_nent Agency wor_k_s with

M the key decision makers within a river catchment to identify and agree policies to
anagement . f flood risk

Plan secure the long-term sustainable management of flood risk.

Climate Change

Both natural and human actions causing long term variations in global
temperature and weather patterns.

Culvert

A channel or pipe that carries water below the level of the ground.

Flood defence

Infrastructure used to protect an area against floods, such as floodwalls and
embankments, they are designed to provide a standard of protection (design
standard).

Floodplain

Area adjacent to river, coast or estuary that is naturally susceptible to flooding.

Flood storage

A temporary area that stores excess runoff or river flow; often ponds or reservoirs.

Fluvial flooding

Flooding by a river or a watercourse.

Groundwater

Water that is in the ground, this is usually referring to water in the saturated zone
below the water table.

Indicative flood

Environment Agency map that delineates the areas that have been predicted to

plain map be at risk of being flooded during an event of specified probability.

Inundation Flooding.

Local The core of the updated planning system (introduced by the Planning and
Compulsory Purchase Act 2004). The LDF comprises the Local Development

Development ; ; . .
Documents, including the development plan documents that provide detail on the

Framework . I o .

(LDF) planning and deve!opment aspirations and p(?lICIeS ofa} local authority. The
development plan includes a core strategy, site allocations and a proposals map.

Local Planning Body that is responsible for controlling planning and development, for a given

Authority area, through the planning system.

Mitigation An element of development design, which may be used to manage flood risk or

measure avoid an increase in flood, risk elsewhere.

Residual Flood
Risk

Areas at risk of flooding in the event that flood defences are breached.

Risk

The probability or likelihood of an event occurring.

Sequential Test

The risk based approach for assessing flood risk presented in Planning Policy
Statement 25: Development and flood Risk. The Sequential Test advocates
development in areas of lowest risk first.

Sewer flooding

Flooding caused by a blockage or incapacity of a sewer or urban drainage system.

Stakeholder

A person or organisation that has an interest in, or affected by the decisions
made in an area or relating to a policy.

Sustainability

A process used to identify if policies, strategies or plans promote sustainable
development and further used for improving policies. It is a requirement for Local

Appraisal Development Frameworks under the Planning and Compulsory Purchase Act
2004.
. Methods of management practices and control structures that are designed to
Sustainable

drainage system

drain surface water in a more sustainable manner than some conventional
techniques.

Sustainable Development that meets the needs of the present without compromising the
development ability of future generations meeting their own needs.

1in 100 year Event with a magnitude that on average will occur once every 100 years. Also
event expressed as an event, which has a 1% probability of occurring in any one year.
1in 100 year Flood defence that is designed for an event that has an annual probability of 1%.

design standard

In events more severe than this the defence would be expected to fail or to allow
flooding.
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1 Introduction

The Planning and Compulsory Purchase Act 2004 (PCPA) (HMSO, 2004) requires Local
Planning Authorities to produce Local Development Frameworks (LDFs) that will replace the
system of Structure Plans, Local Plans and Unitary Development Plans. LDFs are a portfolio
of documents (Local Development Documents (LDDs)) that collectively deliver the spatial
planning strategy for the authority area. The PCPA requires LDDs to undergo a
Sustainability Appraisal (SA), which assists local planning authorities to ensure that their
policies fulfil the principles of sustainability. Strategic Flood Risk Assessments (SFRAs) are
used to inform the SA process and should be used in the review of LDDs or in their
production.

The release of Planning Policy Guidance Note 25: Development and Flood Risk in July 2001
(PPG25)(DTLR, 2001) introduced a new emphasis on flood risk. This increased the
responsibility that Local Authorities have to ensure that flood risk is understood and
managed effectively using a risk-based approach as an integral part of the planning process.

PPG25 has recently been superseded (7" December 2006) by Planning Policy Statement
25: Development and Flood Risk (PPS25)(CLG, 2006). This re-emphasises the active role
Local Authorities should have in ensuring flood risk is considered in strategic land use
planning. PPS25 encourages local planning authorities to undertake SFRAs and to use the
findings to inform land use planning. In February 2007, a ‘living draft’ of the Practice Guide
Companion to PPS25 was released for consultation. Although this is a consultation
document, it provides a suggested approach to the production of SFRAs that should be
considered.

To assist local authorities in their strategic land use planning SFRAs should present
sufficient information to enable local authorities to apply the sequential test to their proposed
development sites. The SFRA should have regard to catchment wide flood issues and also
involve a: -

“process which allows the Local Planning Authority to determine the variations in flood risk
across and from their area as the basis for preparing appropriate policies for flood risk
management for these areas”.

In addition, where development sites cannot be located in accordance with the Sequential
Test as set out in PPS25 (i.e. to steer development towards areas of lowest risk):

“The scope of the SFRA should be increased to provide the information necessary for the
application of the Exception Test.”
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1.1  The South Hams SFRA

The Devon Structure Plan provides for 8,350 dwellings in the South Hams during the period
2001-2016. This includes 4,000 homes at the Sherford New Community with an additional
500 homes on the Plymouth urban fringe. As set out in the South Hams Local Development
Framework Core Strategy, the remaining housing provision is to be made at the four Area
Centres of Dartmouth, Ivybridge, Kingsbridge and Totnes, at four Local Centres and a range
of villages.

The spatial planning of these new developments must be considered with regard to the
current and future risk of flooding from a number of sources. These flood sources include
fluvial, tidal, stormwater management systems and groundwater. It is therefore vitally
important that flood risk is considered at a strategic scale to inform land allocations and
future developments within the emerging LDFs. To ensure the above targets are
accommodated and that the emerging policies for the area are compatible, South Hams
District Council has commissioned a Strategic Flood Risk Assessment.

In accordance with the recently released Practice Guide Companion to PPS25, Strategic
Flood Risk Assessments may be completed in two consecutive stages. The Level 1 SFRA
should present sufficient information to enable the Local Planning Authority to apply the
Sequential Test (Appendix D) to potential development areas and to assist in identifying
whether application of the Exception Test (Appendix D) will be necessary. In addition, the
Level 1 SFRA provides background information and a preliminary review of available data,
sufficient to scope the type of assessment necessary should a Level 2 SFRA be required.

The Level 1 SFRA should be used by the local planning authority to undertake the
Sequential Test to identify where potential development sites can be located within Flood
Zone 1. Development that cannot be located within Flood Zone 1 should be assessed
through a Level 2 SFRA where required. This report presents information generated during
the Level 1 SFRA and provides recommendations for a Level 2 SFRA.

1.2 SFRA Obijectives

The aim of the study is to provide a SFRA for South Hams District Council in accordance
with the policies and guidance presented in PPS25 and its associated Practice Guide
Companion. This will be will be met through the following objectives: -

Identify the extent of PPS25 Flood Zones, and the projected effects of climate
change on these, to provide sufficient information to allow the application of the
Sequential Test by South Hams District Council.

Provide a statement on the risk from flooding for a 1:100 year event for fluvial
flooding and a 1:200 year event for tidal flooding depending on location, taking into
account the presence and condition/standard of flood defences;

Ensure that South Hams District Council meet their obligations under current
planning guidance, PPS25 and Defra’s ‘Making Space for Water’;

Produce sub-area profiles on flood risk for locations identified for development within
the Core Strategy;
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Provide an evidence-based report to inform the Local Development Framework and
other Development Planning Documents about managing potential flood risk; and

If required, a Level 2 SFRA will focus on potential development sites that are located
within Flood Zones 2 and 3 that require the facilitation of the Exception Test.

1.3 The SFRA Structure

Since this SFRA was commissioned, the Practice Guide Companion to PPS25 — Living Draft
has been issued. Therefore the Level 1 SFRA approach has been modified to bring it in line
with current guidance documents (PPS25 and the accompanying Practice Guide
Companion to PPS25 - Living Draft). The Practice Guide Companion recommends that
SFRAs are completed in two consecutive stages following the iterative approach
encouraged by PPS25. This provides local planning authorities with tools throughout the
LDF and SFRA process to inform and update decisions regarding development sites. These
two stages are: -

Level 1 SFRA — Enables the application of the Sequential Test.
Level 2 SFRA — Increases scope of SFRA for sites where an Exception Test is required.

The results of the Level 1 SFRA will enable SHDC to consider potential site allocations and
inform the scope of the Sustainability Appraisal. Following consultation with SHDC, the
findings of the Level 1 SFRA will also enable the scope of the Level 2 SFRA to be defined.

Level 1 SFRA

The objective of the Level 1 SFRA is to collate and review available information on flood risk
for the study area. The information has been sourced from a variety of stakeholders
including the Environment Agency, South Hams District Council and South West Water. The
collation and review of these data provides information for a broad-scale assessment of
flood risk (Chapter 4). In addition to the review of data and consultation with local
stakeholders, Level 1 also reviews the available data to meet the requirements of a Level 2
SFRA where required.

The information provided in the Level 1 SFRA will allow the application of the sequential test
to site allocation based on Flood Zones (see Chapter 5 and Table D1, Annex D, PPS25). In
addition, the preferred development type within each flood zone is provided through the
Flood Risk Vulnerability Classification (Table D2, Annex D, PPS25) and Flood Zone
Compatibility (Table D3, Annex D, PPS25) tables.

The information presented in this Level 1 SFRA should not be considered as an exhaustive
list of all available flood related data for the study area. The Level 1 SFRA report is a
presentation of flood sources and risk, based on data collected following consultation with
and input from the local authority and stakeholders within the available timeframe. SFRAs
are 'live' documents and should be updated on a regular basis as new information becomes
available to the local planning authority.

Level 2 SFRA

The Level 2 SFRA will provide sufficient information to facilitate the application of the
Exception Test where required. This would be based on information collected for the Level 1
SFRA and additional works where necessary.
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2  Study Area

The study area is defined by the administrative boundary of South Hams District Council
(Figure 1), although this study does not cover the area administered by Dartmoor National
Park within this boundary. The study area has boundaries with the areas administered by
Teignbridge District Council (TDC), Torbay Council (Unitary Authority) (TC), Plymouth City
Council (Unitary Authority) (PCC) and West Devon Borough Council (WDBC). The South
Hams District covers an area of approximately 900 km?. The study area contains 107 km of
Main River and along the southern edge is bounded by 100 km of coastline.

2.1 Study Area Flood Sources

The main sources of flooding within the South Hams District are from fluvial and tidal
sources. The main rivers in the study area drain from Dartmoor and predominantly drain in a
southern direction to their outlets on the South Devon coastline. The upper reaches typically
have steep gradients and flow to the coast in relatively steep sided valleys that form
confined floodplains. Catchment response times to rainfall in the upper reaches are
relatively short due to the underlying hard rock geology and the flood regime is typically
‘flashy’. The coastline of the South Hams is predominantly fronted by steep south facing cliff.
Along the 100 km of coastline there are few areas that represent low-lying coastal floodplain.

2.1.1 Fluvial Flood Sources

The main river catchments within the study area are: -

the River Dart;

the River Avon;

the River Erme;

the River Yealm; and

the River Plym.

These river catchments are illustrated in Figure 1.
River Dart

The Dart catchment covers an area of 473 km? although the catchment area within the
SHDC boundary is less than this. The source of the River Dart is on Dartmoor and is fed
from two main tributaries, the East Dart and West Dart, that fall outside of the administrative
boundary of SHDC. The confluence of these tributaries is at Dartmeet, where the River Dart
forms part of the boundary between TDC and SHDC. In the upper reaches, Venford
Reservoir (used for public water supply) impounds a minor tributary of the River Dart. To the
south of Buckfastleigh, the River Dart flows in a south easterly direction to Totnes, the tidal
limit of the River Dart. Other rivers within the Dart catchment include the Ashburn, Mardle,
Harbourne and Hems. Totnes is the largest conurbation within the catchment. Land use
within the Dart catchment is predominantly agricultural.




South Hams District Council %
Strategic Flood Risk Assessment

4 Level 1 — Flood Risk Review

A suitable Level 1 SFRA will collate and review existing information on flood sources and
flood risk. This assists the local planning authority in its obligation to consider flood risk in
strategic land allocations and developing future policies. This is achieved by providing
sufficient information to enable local planning authorities to apply the Sequential Test (as set
out in PPS25 and the Practice Guide Companion, see Chapter 5) to allow the determination
of suitable sites for development in relation to flood risk and the classification of vulnerability.
In accordance with PPS25 and the accompanying Practice Guide, where there are no
reasonably available sites in Flood Zone 1, it may be necessary to locate development
allocations in Flood Zone 2. Only where there are no reasonably available sites in Flood
Zones 1 and 2, should development be considered in Flood Zone 3. If following application
of the Sequential Test it is not possible, consistent with wider sustainability objectives, for
development to be located in lower flood risk zones, the Exception Test can be applied. The
the successful application of the Exception Test will require information specific to those
development sites and would be provided in a Level 2 SFRA.

4.1 Broad Scale Assessment

The South Hams Local Development Framework Core Strategy was adopted in December
2006. Policy CS1 of the Core Strategy identifies the locations where development is
acceptable in principle. The settlements identified have been split into a 3-tier hierarchy with
Area Centres, Local Centres and Villages and are provided in Table 2.

Table 2: Policy CS1 — Location of Development (from South Hams LDF Core Strategy).

Type Location

Area Centre Dartmouth
Ivybridge
Kingsbridge
Sherford New Community
Totnes

Local Centre Chillington / Stokenham
Modbury
Salcombe
Woolwell
Yealmpton

Villages Ashprington Harbertonford Roborough
Aveton Gifford Heybrook Bay St. Ann’s Chapel
Avonwick Hillhead Slapton
Bigbury-on-Sea Holbeton South Milton
Blackawton Hope Cove Sparkwell
Brixton Kingston Staverton
Churchstow Kingswear Stoke Fleming
Cornworthy Lee Mill Stoke Gabriel
Dartington Lee Moor Strete
Diptford Loddiswell Thurlestone
Dittisham Lutton Ugborough
Down Thomas Malborough Wembury
East Allington Marldon West Alvington
East Prawle Moreleigh West Charleton
Ermington Newton Ferrers Woolston Green
Frogmore Noss Mayo Wotter
Halwell Rattery
Harberton Ringmore
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Broad-scale information received from stakeholders that can be used to assist South Hams
District Council apply the Sequential Test at a district level is presented in Appendix E and in
an accompanying GIS workspace. A summary table of flood risk indicators for South Hams
District are provided in Table 3 and have been based on the following data:

e Local Authority Boundary

e Flood Zone Maps — provided by South Hams District Council (supplied by the
Environment Agency)

e Land Cover 2000 — providing classes of land use within the South Hams District Council
Boundaries

e National Flood and Coastal Defence Database — Information on flood defence structures
within the South Hams

e Local Development Documents — Provide information on the expected development
within South Hams as informed by higher level documents.

¢ Flood Reconnaissance Information System — Data on flooding sources within the South
Hams area.

e Other information — Data provided by South Hams District Council and the Environment
Agency Development Control Team.

This data has been integrated into a GIS. Using the GIS, the data has been interrogated
through user-defined queries to provide the information in Table 3. In undertaking this work,
assumptions relating to this data have been made. These assumptions are as follows:

e Area of Flood Zones 2 and 3 based on Environment Agency Indicative Floodplain Maps.

e The total developed area, existing development within Flood Zone 3 and existing
development within Flood Zone 2 has been calculated using the Land Cover Map 2000
(LCM2000). The ‘Urban Area’ classification was used to identify developed areas.

e The area of Zone 3 defended has been calculated from data supplied by the
Environment Agency. The area behind flood defences with a 1:100 year or greater
standard of protection for fluvial flooding and 1:200 year or greater standard of protection
for tidal flooding has been calculated.

e The area for required new development is based on values provided within the LDF
Core Strategy and allows an approximate area to be derived. The Core Strategy states
that densities within built up areas (Area Centres and Local Centres) are up to 75
dwellings per hectare and densities in rural locations (Villages) are between 30 and 40
hectares. In addition, about 62 hectares of Employment Land is to be provided in the
district as set out in Policy CS3 of the Core Strategy.

Table 3: Level 1 Assessment of Flood Risk (questions in bold text are flood risk indicators)

Question Area % of Area

Total area of South Hams administrative area 905 km* N/A

Area of South Hams in Zone 3 (High Flood Risk) 22 km ? 2.5 % of total area
Area of South Hams in Zone 2 (Moderate Flood Risk) | 1 km? 0.1% of total area
Existing Development in Flood Zone 3 1.43 km? 6.5 % of Zone 3
Existing Development in Flood Zone 2 0.22 km? 22 % of Zone 2
Area of Zone 3 that is defended 0.5 km? 2.3 % of Zone 3
Total Developed Area 49 km? 5.4 % of total area
Required New Development 3 km* 0.3 % of total area
Areas affected by drainage or surface water 29 locations | See Appendix E
problems

11



South Hams District Council %
Strategic Flood Risk Assessment

4.2 Focused Assessments

In addition to the broad-scale assessment, Appendix F provides a more focused
assessment of flood risk for the Area Centres and Local Centres identified for development
within the Core Strategy. The centres are:

Area Centres

Dartmouth
Ivybridge
Kingsbridge

Totnes

Local Centres

Chillington / Stokenham
Modbury

Salcombe

Woolwell

Yealmpton

These assessments provide a map illustrating Main Rivers, Flood Zones 2 and 3, existing
flood defences and location of reported incidents. In addition, these assessments provide a
table with information on housing and employment development provisions from the South
Hams LDF Core Strategy and other policies that influence development. They also provide a
summary of reported incidents within the area, highlighting flooding sources and problem
areas.

It should be noted that the Sherford New Community is not included in this assessment
because a sequential approach to flood risk was used in the site consideration stage of the
Sherford Area Action Plan Documents. These documents were informed by a detailed Flood
Risk Assessment within the Environmental Impact Assessment that forms part of the
evidence base for this development.

4.3 Functional Floodplain

The delineation of Flood Zone 3b (Functional Floodplain) has been undertaken for the Area
Centres and Local Centres in liaison with the Environment Agency. The amount of
developed area within Flood Zone 3 is approximately 0.16% and therefore locations outside
of the Area Centres and Local Centres have not been differentiated into Flood Zone 3a and
3b. Where potential development is located within Flood Zone 3 outside of the Area Centres
and Local Centres, then it is recommended that a site specific Flood Risk Assessment is
undertaken to delineate the Functional Floodplain. These are provided as a GIS layer for
use by South Hams District Council.

4.4 Climate change

A limited assessment of the potential impacts of climate change has been undertaken within
the Level 1 SFRA. The effects of climate change can be split into fluvial and tidal sources.

12
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For fluvial sources, the effects of climate change are likely to be limited due to the steep
valley sides confining floodplain extent. The relatively small area of Flood Zone 2 illustrates
that increases in flow from fluvial flooding are likely to increase the depth of flooding as
opposed to the extent of flooding. It is therefore pragmatic to suggest that areas of Flood
Zone 2 bounding Flood Zone 3 will become part of Flood Zone 3.

For tidal flooding sources, the effect of climate change on the extent of Flood Zone 3 has
been extended to incorporate expected sea level rises. This has been undertaken by
applying the increase in sea level to 2107 (100 year development horizon) for the predicted
1in 200 year tidal event. This has been undertaken within a GIS framework and is referred
to in Section 3.3.

It is noted that following the application of the Sequential Test, if areas for potential
development are likely to fall within Flood Zones 2 or 3 and require the application of the
Exception Test, then the likely effects of climate change should be investigated for those
individual sites.

4.5 Summary

In line with PPS25, a risk based sequential test should be applied at all stages of planning.
The aim of this is to direct new development towards areas that have a low probability of
flooding. The information provided in Table 2 indicates that the geographical extent of Flood
Zones 2 and 3 are relatively low when compared to the area administered by South Hams.

Information on the application of the sequential test, guidance on strategies for managing
flood risk, guidance on the potential use of Sustainable Drainage Systems (SuDS) and
guidance on site specific Flood Risk Assessments (FRAs) are provided in the following
chapters.

The focussed assessments illustrate that the Area Centres and Local Centres identified for
development within the Core Strategy have areas that lay within Flood Zone 2 and 3. In
addition, Policy CS5 indicates that 50 % of new housing should be on previously developed
land, some of which may be situated within Flood Zone 2 and 3. Application of the
Sequential Test and consideration of the wider evidence base in relation to other policies
and sustainability drivers may require the application of the Exception Test and therefore, it
is necessary to consider flood risk in more detail for those areas with a Level 2 SFRA.

If the application of the Exception Test is required and a Level 2 SFRA is undertaken, where
available the approach will be to make use of suitable existing hydraulic model results to
determine the flooding hazard (probability, depth velocity and rate of onset) for climate
change scenarios in line with PPS25 and to define the functional floodplain for those
potential allocations that require further investigation.

Existing hydraulic models have been identified from information provided by the
Environment Agency. Model structures and results have been obtained and data from these
models may be utilised to map flood extents using the ground model generated from LiDAR
data. Existing models that have been identified as being held by the Environment Agency
concentrate on the two main settlements of Totnes and Kingsbridge where development is
likely, these are:-

e Totnes — The Environment Agency has undertaken a large modelling study of Totnes
using external consultants. The results of this study are available and it is suggested
that these results are incorporated into the Level 2 SFRA.

13
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o Kingsbridge — A pre-feasibility study is available for Kingsbridge. It is suggested that
these results are incorporated into the Level 2 SFRA.

In addition, the Environment Agency has indicated that flood zones are currently being
updated based on LIiDAR Digital Terrain Models (DTM) and are to be released mid 2007.

Detailed modelling work for the majority of the South Hams District is not likely to be
required due to the relatively small proportion of development located within Flood Zones 2
and 3 and the potential future development within these zones. It is suggested that the Level
2 SFRA deliverables will be achieved without the need for further hydraulic modelling.

14
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5  Sequential Test

5.1 Background

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

The Sequential Test refers to the application of the sequential approach by Local Planning
Authorities (LPA). This allows the determination of site allocations based on flood risk and
vulnerability (see Table 4 and 5, provided below). Development should be directed to Flood
Zone 1 wherever possible, and then sequentially to Flood Zone 2 and then Flood Zone 3, and to
the areas of least flood risk within Flood Zones 2 and 3, as identified within this Strategic Flood
Risk Assessment. A flow diagram for application of the Sequential Test from the Practice Guide
Companion to PPS25 is also provided.

Table 4: Flood Zones as defined in Table D1, Annex D of PPS25 (full description provided in
Appendix D).

Flood Zone 1 <1in 1001000/0)year (< < 1in 1000 year (< 0.1%) Low Probability
Between 1in 1000 year | Between 1 in 1000 year
Flood Zone 2 (<0.1%) and 1in 100 (<0.1%) and 1 in 200 Medium Probability
year (1%) year (0.5%)
Flood Zone 3a | >1in 100 year (> 1%) > 1.in 200 year (> 0.5%) High Probability
Either > 1 in 20 (5%) or | Either > 1in 20 (5%) or as
Flood Zone 3b | as agreed by between agreed by between the Functional Floodplain
the EA and LPA EA and LPA

The application of the sequential approach to aims to manage the risk from flooding by
avoidance. This will help avoid the promotion of sites that are inappropriate on flood risk grounds.
The application of the Exception Test through a Level 2 SFRA will ensure that new developments
in flood risk areas will only occur where flood risk is clearly outweighed by other sustainability
drivers.

A LPA must demonstrate that it has considered a range of possible sites in conjunction with the
Flood Zone information from the SFRA and applied the Sequential Test, and where necessary,
the Exception Test (see Appendix D), in the site allocation process. In cases where development
cannot be fully met through the provision of site allocations, LPAs are expected to make a
realistic allowance for windfall development, based on past trends.
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Table 5: Flood Risk Vulnerability Classification (from PPS25, Appendix D, Table D2)

Essential » Essential transport infrastructure (including mass evacuation routes) which
Infrastructure | has to cross the area at risk, and strategic utility infrastructure, including
electricity generating power stations and grid and primary substations.

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

* Emergency dispersal points.
* Basement dwellings.
» Caravans, mobile homes and park homes intended for permanent residential

use.
* Installations requiring hazardous substances consent.

More * Hospitals.

Vulnerable ¢ Residential institutions such as residential care homes, children’s homes,

social services homes, prisons and hostels.

* Buildings used for: dwelling houses; student halls of residence; drinking
establishments; nightclubs; and hotels.

* Non-residential uses for health services, nurseries and educational
establishments.

« Landfill and sites used for waste management facilities for hazardous waste.

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

Less » Buildings used for: shops; financial, professional and other services;
Vulnerable restaurants and cafes; hot food takeaways; offices; general industry; storage
and distribution; non—residential institutions not included in ‘more vulnerable’;
and assembly and leisure.

* Land and buildings used for agriculture and forestry.

» Waste treatment (except landfill and hazardous waste facilities).

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

» Water treatment plants.

* Sewage treatment plants (if adequate pollution control measures are in

place).
Water- * Flood control infrastructure.
compatible » Water transmission infrastructure and pumping stations.

Development | « Sewage transmission infrastructure and pumping stations.

» Sand and gravel workings.

* Docks, marinas and wharves.

* Navigation facilities.

* MOD defence installations.

» Ship building, repairing and dismantling, dockside fish processing and
refrigeration and compatible activities requiring a waterside location.

» Water-based recreation (excluding sleeping accommodation).

* Lifeguard and coastguard stations.

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

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

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

e Surface Water,

e Groundwater;

e Sewers; and

o Artificial Sources.

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

5.2 Application of the Sequential Test

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

The recommended steps required in undertaking the Sequential Test are detailed below. This is
based on the Flood Zone and Flood Risk Vulnerability and is summarised in Table 6. This is
supplemented by Table 7, that presents a list of question to guide the LPA through the
Sequential Test, cross referenced with the GIS layers produced as part of the Level 1 SFRA.

Table 6: Flood Risk Vulnerability and Flood Zone ‘Compatibility’ from PPS25, Appendix D, Table
D.3 (v - Development is appropriate, x - Development should not be permitted)

Flood Risk Vulnerability Essential Water Highly More Less
Classification Infrastructure | Compatible | Vulnerable | Vulnerable | Vulnerable
Zone 1 v v v v v
o Exception
5 Zone 2 v v Test v v
N Required
-§ Exception Exception
L Zone 3a Test v X Test v
Required Required
Zone 3b Exception
(Functional Test v x x x
Floodplain) Required
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Recommended stages for LPA application of the Sequential Test.

1.

10.

Assign all potential developments with a vulnerability classification (Table 5). Where
development is mixed, this should be moved to the higher classification.

The location and identification of potential development should be recorded e.g. SX 123
456, Totnes #1.

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

The design life of the development should be considered with respect to climate change:
e 60- years — up to 2067 for commercial / industrial developments; and
o 100 years — up to 2107 for residential developments

Identify if there are existing flood defences serving the potential development sites based
on the Environment Agency National Flood Coastal and Flood Defence Database GIS
layer.

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

Once all highly vulnerable developments have been allocated to a development site, the
LPA can consider those development types defined as more vulnerable. In the first
instance more vulnerable development should be located in any unallocated sites in
Flood Zone 1. Where these sites are unsuitable or there are insufficient sites remaining,
sites in Flood Zone 2 can be considered. If there are insufficient sites in Flood Zone 1 or
2 to accommodate more vulnerable development, sites in Flood Zone 3a can be
considered. More vulnerable developments in Flood Zone 3a will require application of
the Exception Test.

Once all more vulnerable developments have been allocated to a development site, the
LPA can consider those development types defined as less vulnerable. In the first
instance less vulnerable development should be located in any remaining unallocated
sites in Flood Zone 1, continuing sequentially with Flood Zone 2, then 3a. Less vulnerable
development types are not appropriate in Flood Zone 3b — Functional Floodplain.

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

Water compatible development has the least constraints with respect to flood risk and it is
considered appropriate to allocate these sites last.
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11. For decisions made through stages 4 to 8, it will also be necessary to consider the risks
posed to the site from other flood sources and where comparable development sites in
the same flood zone may be more suitable due to:

¢ flood risk management measures,
¢ the rate of flooding,

¢ flood water depth, or,

o flood water velocity.

Where the development type is highly vulnerable, more vulnerable, less vulnerable or essential
infrastructure and a site is found to be impacted by a recurrent flood source (other than tidal of
fluvial), the site and flood sources should be investigated further regardless of any requirement
for the Exception Test. This should be discussed with the Environment Agency to establish the
appropriate time for the assessment to be undertaken, (i.e. Exception Test through a Level 2
SFRA or assess through a site specific flood risk assessment).

To encourage the local planning authority to consider the relevant questions and to guide them
through the Sequential Test it is recommended that the following questions be considered for
each potential allocation.

It should be noted that the effect of climate change for potential sites located within the fluvial
floodplain was described in Chapter 4. It is recommended that Site Specific Flood Risk
Assessments should investigate the effects of climate change in greater detail.

Table 8 should be completed by the LPA for each potential development site, using the approach
and responses to the questions provided. This will aid the determination of the most suitable type
of development for each site based on development vulnerability and flood risk. Where sites are
identified as requiring the Exception Test, these should be transferred to Table 9 for the LPA to
provide responses for parts ‘a’ and ‘b’ of the Exception Test.
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Flow diagram A Guide to using the GIS Layers for the Sequential Test

What is the Vulnerability Classification for
the potential development site?

Refer to Table 5 for Details
* Highly Vulnerable

» More Vulnerable

* Less Vulnerable

« Essential Infrastructure

» Water Compatible

If Flood Zones not mapped

What Flood Zones are the potential
development site located including the
potential effects of climate change?

Refer to Flood Zone Maps provided in GIS
* Flood Zone 1

* Flood Zone 2

* Flood Zone 3a

* Flood Zone 3b

!

If Flood Zones not mapped for
watercourse, Is the potential development
located within 8 m of a watercourse?

If Yes, then 8 m buffer from watercourse
should be assumed as Flood Zone 3 using
the precautionary principle

What Flood Zones can the potential

!

Are there any other flood sources that may
affect the potential development site?

Refer to Recorded Flood Incidents
provided in GIS for other flood sources

» Sewer Flooding
¢ Owerland Flow
« Groundwater

« Other historical sources

Does the potential development site benefit
from flood risk management measures?

> development be located in?
* Flood Zone 1
¢ Flood Zone 2
* Flood Zone 3a
—>

If No — can the potential development be
located to an area of lower risk or
benefiting from flood risk management
measures?

If Yes — what are the existing management
measures and what opportunities are
there to maintain or improve these?
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Table 8: Sequential Test Table for Local Planning Authority

1 Totnes SX 123 456 N N Residential - More Y
Vulnerable
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5.3 Exception Test Sites

Those sites considered necessary for application of the Exception Test following application of the Sequential Test should be presented
in Table 9. The table should be completed by the local planning authority to include justification under parts a) and b) of the Exception
Test (see Appendix D) for discussion and review with the Environment Agency before commencing with the Level 2 SFRA.

Table 9: Sites that require application of Exception Test in Level 2 SFRA

Example Flood Zone More Vulnerable e Sustainable Location Development of previously
3a e Regeneration developed developable
« Intensification to reduce land, Site assists LPA to
pressure on urban fringe | satisfy government targets
and development on for redevelopment of
greenfield sites. previously developed land
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6 Policy Review

National and local policies have been reviewed against the local flood risk issues and
objectives identified by the Environment Agency in the CFMPs covering the South Hams
District. From these policies the following catchment wide and specific area strategies have
been developed under the headings Flood Risk, SuDS, Flood Mitigation and the Water
Environment. Integration of these suggested policy considerations into LDF / LDD should
ensure that the objectives and aspirations of the Environment Agency and national policy
are met whilst strengthening the position of the local planning authority with regard to Flood
Risk.

6.1 Flood Risk

Catchment Wide Strategies

1. Allocate all sites in accordance with the Sequential Test to reduce flood risk and
ensure that the vulnerability classification of the proposed development is
appropriate to the flood zone classification;

2. Flood Risk Assessments (FRAs) should be undertaken for all developments within
Flood Zones 2 and 3, and sites with identified flooding sources, to assess the risk of
flooding to the development and identify options to mitigate the flood risk to the
development, site users and surrounding area;

3. Flood Risk Assessments are required for all major developments in Flood Zone 1.
These are residential developments consisting of sites greater than 0.5 ha or greater
than 10 dwellings and commercial developments that are greater than 1 ha or have a
floor area greater than 1000 m?.

4. Flood Risk to development should be assessed for all forms of flooding;

5. Where floodplain storage is removed, the development should provide compensatory
storage on a level for level and volume for volume basis to ensure that there is no
loss in flood storage capacity.

Area Specific Strategies

1. Surface water flooding should be investigated in detail as part of FRAs for
developments located within Area Centres and Local Centres. There should be early
liaison with the Environment Agency and South Hams District Council for appropriate
management techniques.

Through integration of these suggestions, the emerging LDF will comply with PPS25 and the
aspirations and policies represented in the following:

¢ Regional Planning Guidance for the South West (RPG10) - Policy RE2

o Draft Regional Spatial Strategy for the South West — Climate Change Policy SD2,
Development Policy F and G, and Flood Risk Policy F1

e Devon Structure Plan — Policy CO13
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e South Devon Catchment Flood Management Plan and Tamar Catchment Flood
Management Plan — Social, Environmental and Economic Objectives.
e Building Regulations Part H (Amended 2002)

6.2 Sustainable Drainage Systems

Information on Sustainable Drainage Systems (SuDS) is provided in Section 7. Sustainable
Drainage Policies should address the following issues as:

Catchment Wide Strategies

1. Sustainable Drainage Systems should be included in new developments unless it is
demonstrable that it is not possible to manage surface water using these techniques.

2. PPS25 requires the use of SuDS as an opportunity of managing flood risk, improving
water quality and increasing amenity and biodiversity.

3. Flood Risk Assessments are required for all major developments in Flood Zone 1.
These are residential developments consisting of sites greater than 0.5 ha or greater
than 10 dwellings and commercial developments that are greater than 1 ha or have a
floor area greater than 1000 m?.

4. Runoff rates from new developments on greenfield sites should not exceed
greenfield runoff rates pre-development and should allow for climate change.

5. Runoff rates from previously developed developable land should not exceed existing
rates of runoff and should seek betterment. In addition, an allowance should be
made for climate change;

6. Runoff and/or discharge rates should be restricted to greenfield runoff rates in areas
known to have a history of sewer and/or surface water flooding.

Area Specific Strategies

1. Surface water should be directed away from the Ford Valley/Victoria Stream
Catchment to alleviate flooding issues within Dartmouth. Restriction of greenfield
runoff rates should be employed for developments in Dartmouth;

Through integration of these suggestions, the emerging LDF will comply with PPS25 and the
aspirations and policies represented in the following:

e Regional Planning Guidance for the South West (RPG10) - Policy RE2

o Draft Regional Spatial Strategy for the South West — Climate Change Policy SD2,
Development Policy F and G, and Flood Risk Policy F1

e Devon Structure Plan — Policy CO13

e South Devon Catchment Flood Management Plan and Tamar Catchment Flood
Management Plan — Social, Environmental and Economic Objectives

e Building Regulations Part H (Amended 2002)
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6.3

Flood Mitigation

Catchment Wide Strategies

1.

Where an allocation borders an area benefiting from flood defence, opportunities
should be sought for the maintenance and upgrading of these flood defences to be
partly funded by the development for its lifetime;

Opportunities should be sought to open culverted watercourses, where possible, to
return them to a natural system, reducing back up of flows and under capacity where
this does not exacerbate the flooding elsewhere;

River channel restoration should be undertaken where possible to return the river to
its natural state and restore floodplain to reduce the impact of flooding downstream;

Area Specific Strategies

1.

In Totnes, where surface water/drainage issues occur by tide locking, it is
recommended that mitigation measures should be explored to reduce flooding issues
(see Section 6.1).

In Kingsbridge, where allocations may use road crossing culverts for access these
should be improved by the developer to increase capacity, including an allowance for
climate change.

The conservation of strategic flood storage areas maintained by South Hams District
Council in Kingsbridge. Opportunities should be sought for maintenance of these
areas by developer contribution for the lifetime of the development.

The conservation of the strategic flood storage area at Malt Mill Lake, Totnes
maintained by South West Water. Opportunities should be sought for maintenance of
these areas by developer contribution for the lifetime of the development

Through integration of these suggestions, the emerging LDF will comply with PPS25 and the
aspirations and policies represented in the following:

6.4

Regional Planning Guidance for the South West (RPG10) - Policy RE2

Draft Regional Spatial Strategy for the South West — Climate Change Policy SD2,
Development Policy F and G, and Flood Risk Policy F1

Devon Structure Plan — Policy CO13

South Devon Catchment Flood Management Plan and Tamar Catchment Flood
Management Plan — Social, Environmental and Economic Obijectives.

Water Environment

Catchment Wide Strategy

1.

Development should not have a detrimental impact on the water environment
through changes to water chemistry or resource.

2. Developments should look to incorporate water re-use and minimisation technology;
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3. Any development should not be located within 8 metres of the river bank to ensure
access for maintenance but also to ensure amongst other things a wildlife corridor for
improvement of the riverine environment and allowance of natural processes to
operate within the floodplain.

Through integration of these suggestions, the emerging LDF will comply with PPS25 and the
aspirations and policies represented in the following:

¢ Regional Planning Guidance for the South West (RPG10) - Policy RE2

e Draft Regional Spatial Strategy for the South West — Climate Change Policy SD2,
Development Policy F and G, and Flood Risk Policy F1

¢ Devon Structure Plan — Policy CO13

e South Devon Catchment Flood Management Plan and Tamar Catchment Flood
Management Plan — Social, Environmental and Economic Objectives.

Flood Risk Management Policies contained within the Catchment Flood Management Plans
have been set out by the Environment Agency and assigned to different zones within the
SFRA area. The strategies suggested above mesh with these aspirations and if integrated
will aid to strengthen the position of the local planning authority.

The area specific strategies should be updated following the application of the sequential
test to provide more specific strategies for allocated development sites.
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/  Sustainable Drainage Systems Review

Traditionally, built developments have utilised piped drainage systems to manage storm
water and convey surface water run-off away from developed areas as quickly as possible.
Typically, these systems connect to the public sewer system for treatment and/or disposal to
local watercourses. Whilst this approach rapidly transfers storm water from developed
areas, the alteration of natural drainage processes can potentially impact on downstream
areas by increasing flood risk, reducing water quality and resources and affecting local
wildlife. Therefore, receiving watercourses have greater sensitivity to rainfall intensity,
volume and catchment land uses post development.

The up rating of sewer systems to accommodate increased surface water from new
development is constrained by existing development and cost. Therefore, the capacity of the
system becomes inadequate for the increased volumes and rates of surface water runoff.
This results in an increase in flood risk from sewer sources and pollution of watercourses. In
addition, the implications of climate change on rainfall intensities, leading to flashier
catchment/site responses and surcharging of piped systems may increase.

In addition, as flood risk has increased in importance within planning policy, a disparity has
emerged between the design standard of conventional sewer systems (1 in 30 year) and the
typical design standard flood (1 in 100 year). This results in drainage inadequacies for the
flood return period developments need to consider, often resulting in potential flood risk from
surface water/combined sewer systems.

A sustainable solution to these issues is to reduce the volume and/or rate of water entering
the sewer system and watercourses.

7.1 What are Sustainable Drainage Systems?

PPS25 indicates that Regional Planning Bodies and Local Authorities should promote the
use of Sustainable Drainage Systems (SuDS) for the management of surface water runoff
generated by development. In addition, drainage of rainwater from roofs and paved areas
around buildings should comply with the 2002 Amendment of Building Regulations Part H
(3). The requirements are as follows:

1. Adequate provision shall be made for rainwater to be carried from the roof of the
building.

2. Paved areas around the building shall be so constructed as to be adequately
drained.

3. Rainwater from a system provided pursuant to sub-paragraphs (1) or (2) shall
discharge to one of the following in order of priority:

a) An adequate soakaway or some other adequate infiltration system; or where
that is not reasonably practicable;

b) A watercourse; or where that is not reasonably practicable

c) A sewer.

SuDS seek to manage surface water as close to its source as possible, mimicking surface
water flows arising from the site, prior to the proposed development. Typically this approach
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involves a move away from piped systems to softer engineering solutions inspired by natural
drainage processes.

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

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

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

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

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

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

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

Regional control integrate runoff management systems from a number of sites (e.qg.
into a detention pond)

This chapter presents a summary of the SuDS techniques currently available and a review
of the soils and geology of the study area.

The application of SuDS is not limited to a single technique per site. Often a successful
SuDS solution will utilise a combination of techniques, providing flood risk, pollution and
landscape/wildlife benefits. In addition, SuDS can be employed on a strategic scale, for
example with a number of sites contributing to large scale jointly funded and managed
SuDS. It should be noted, each development site must offset its own increase in runoff and
attenuation cannot be “traded” between developments.

Planning

All relevant organisations should meet at an early stage to agree on the most appropriate
drainage system for the particular development. These organisations may include the Local
Authority, the Sewage Undertaker, Highways Authority, and the Environment Agency. There
are, at present, no legally binding obligations relating to the provision and maintenance of
SuDS. However, PPS25 states that:
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‘where the surface water system is provided solely to serve any particular development, the
construction and ongoing maintenance costs should be fully funded by the developer.’

The most appropriate agreement is under Section 106 of the Town and Country Planning
Act. Under this agreement a SuDS maintenance procedure can be determined.

7.2 SuDS Techniques

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

e Infiltration
e Attenuation

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

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

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

7.3 Infiltration SuDS

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

Various infiltration SuDS techniques are available for directing the surface water run-off to
ground. Development pressures and maximisation of the developable area may reduce the
area available for infiltration systems but would need to be proved. Either sufficient area is
required for infiltration or a combined approach with attenuation could be used to manage
surface water runoff. Attenuation storage may be provided in the sub-base of a permeable
surface, within the chamber of a soakaway or as a pond/water feature.

Infiltration measures include the use of permeable surfaces and other systems that are
generally located below ground.

Permeable Surfaces

Permeable surfaces are designed to allow water to drain through to a sub-base at a rate
greater than the predicted rainfall for a specified event. Permeable surfaces act by directly
intercepting the rain where it falls and control runoff at source. Runoff during low intensity
rainfall events is prevented by permeable surfaces. During intense rainfall events runoff
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generation may occur from permeable surfaces. The use of permeable sub-base can be
used to temporarily store infiltrated run-off underneath the surface and allows the water to
percolate into the underlying soils. Alternatively, stored water within the sub-base may be
collected at a low point and discharged from the site at an agreed rate.

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

Types of permeable surfaces include:

Grass/landscaped areas
Gravel

Solid Paving with Void Spaces
Permeable Pavements

Sub-surface Infiltration

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

Various methods for providing infiltration below the ground include:

Geocellular Systems

Filter Drain

Soakaway (Chamber)
Soakaway (Trench)

Soakaway (Granular Soakaway)

Table 10: Suitability of Infiltration Methods towards with respect to the wider aims of SuDS.

Permeable Surface Y Y N

Sub-surface
Infiltration
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7.4 Attenuation SuDS

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

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

Large volumes of water may be required to be stored on site. Storage areas may be
constructed above or below ground. Depending on the attenuation/storage systems
implemented, appropriate maintenance procedures should be implemented to ensure
continued performance of the system. On-site storage measures include basins, ponds, and
other engineered forms consisting of underground storage.

Basins

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

Ponds

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

Various types of ponds are available for utilising as SuDS measures. These include:
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Balancing/Attenuating Ponds
Flood Storage Reservoirs
Lagoons

Retention Ponds

Wetlands

Table 11: Suitability of Attenuation Methods towards the Three Goals of Sustainable
Drainage Systems

Basins
Ponds

Y Y Y
Y Y Y

7.5 Alternative Forms of Attenuation

Site constraints and limitations such as developable area, economic viability and
contamination may require engineered solutions to be implemented, however, the
aforementioned techniques are preferable prior to the adoption of the methods in this
section. These methods predominantly require the provision of storage beneath the ground
surface, which may be advantageous with regards to the developable area of the site. When
implementing such approaches, consideration needs to be given to construction methods,
maintenance access and to any development that takes place over the storage facility. The
provision of large volumes of storage underground also has potential cost implications.

Methods for providing alternative attenuation include:

Deep Shafts
Geocellular Systems
Oversized Pipes
Rainwater Harvesting
Tanks

Green Roofs

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

7.6 Broad-scale assessment of SuDS suitability

The underlying ground conditions of a development site will often determine the type of
SuDS approach to be used at development sites. This will need to be determined through
ground investigations carried out on-site. A broad-scale assessment of the soils and
underlying geology allow an initial assessment of SuDS techniques that may be
implemented across the South Hams District.

Based on a review of the following maps SuDS techniques that are likely to be compatible
with the underlying strata can be suggested:
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e The Soil Survey of England and Wales 1983 — 1:250,000 Soils Maps (Sheet 5), and

e The Geological Survey of Great Britain (England and Wales) 1:50,000 Series Solid
and Drift Edition Sheets 338, Sheet 349, Sheet 350 and Sheet 355/356 (2000)

¢ The Soils Map Legend and Geological Survey Memoir were also consulted as part of
this assessment.

In the design of any drainage system and SuDS approach, consideration should be given to
site-specific characteristics and where possible be based on primary data from site
investigations. The information presented in Table 12 and Table 13 is provided as a guide
and should not be used to accept or refuse SuDS techniques.

Table 12: Suitable SuDS Techniques Dependent on Geology

Medium to thick beds (1-4m) of fine- to
Staddon | medium-grained sandstone. Coarser
Grits material at top of beds and interbedded
with mudstone and siltstone.
Shales and siltstones with sporadic areas
of sandstones and beds of decalcified
Moderate Meadfoot shell debris. Permeability is moderate but
Group . ; )
may be variable depending on weathering
and fracturing of rocks.
Mudstones (up to 2 m thick), siltstones (5
m to 10 m thick), some sandstones (0.8 m
thick) and isolated quartzite beds (0.5 m
Dart th thick). Interbedded with these
Low aSImou sedimentary rocks are basaltic lavas and
ates ; . . .
volcaniclastic beds including tuff and
hyaloclastite. Permeability will be variable
and dependant on the amount of
weathering.
Lower Culm Measures have mudstones,
cherts, thin limestones. Localised basaltic
tuffs and lavas, quartzites and thin
sandstones. In addition, local small-scale
turbidites that contain interbedded
sandstones, conglomerates and
Culm mudstones. The Upper Culm measures
Measures | have large scale turbidite and delta
systems of thin- to thick-bedded
sandstone, siltstones and mudstones.
Predominantly low in permeability but
may be moderate in some areas
depending on weathering and localised

geology.

Moderate

Infiltration
or Combined Infiltration and Attenuation

Low
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Start

Low Complex

Low grade metamorphic rocks consisting
mainly of mica schists. Permeability is
variable and is dependant on weathering
of the rocks.

Low/Very Low | Igneous

Permeability is variable depending on
weathering and fracture formation but is
typically low/very low with thin overlying
soils. Rock types include Schalsteins Tuff,
Diabase, Granite, Felsite/Granophyre.

Attenuation

Low Alluvium

Permeability is typically low but depends
on content of silt and clay. Increased
content of silt and clay reduces
permeability
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i

Table 13: Suitable SuDS Techniques Dependant on Soil Type

Brown earth soils, permeability depends
on the underlying geology and acidity.

Moderate/Low Milford Permeability is variable depending on soil
541a :
depth, underlying geology and amount of
weathering.
Brown earth soils, permeability depends

C . T

S Denbiagh 1 | ©" the underlying geology and acidity.

o Moderate/Low 9 Permeability is variable depending on soil

2 541j d :

o epth, underlying geology and amount of

b weathering.

g Brown earth soils, permeability depends
c ® Denbiah 2 | ©" the underlying geology and acidity.
25 Moderate/Low g Permeability is variable depending on soil
=8 541k :
£® depth, underlying geology and amount of
E= weathering.

- £ Trusham Similar characteristics to the other soils
k5 Moderate/Low 541n represented in the 541 group, less
-_% extensive than other soils in the group.

g Brown podzolic soils, upper layers may

O Low/ Manod be well drained but may be saturated at

o Moderate 611c depth. Depth to underlying geology will be

important control on permeability.
Unsaturaed Brown Ranker, found on
Low/ Powys steep slopes overllylng granite and or
sandstones. Variable degree of
Moderate 313b . : )
weathering of underlying rocks will
determine permeability.
Yeolland . . :
Gley soil, seasonal waterlogging is
Low Park : o
common with low permeability.
S 831a
= L Enborne | Alluvial gley soil, seasonal waterlogging is
o ow 811 : o
2 a common with low permeability.
2 Low Conway | Alluvial gley soil, seasonal waterlogging is
< 811b common with low permeability.
L Conway | Alluvial brown soil, seasonal waterlogging
ow . , o
811b is common with low permeability.
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8 Flood Risk Assessment Guidance

8.1 Site Specific Flood Risk Assessment Guidance

The assessment of flood risk is a fundamental consideration regardless of the scale or type
of development. Understanding the flood risk to, and arising from, a development is key to
managing the risk to people and property thereby reducing the risk of injury, property
damage or even death. The effects of climate change may exacerbate future flood risk.
Current predictions indicate that milder wetter winters and hotter drier summers will be
experienced in the future and there will be a continued rise in sea levels. These changes
will potentially lead to an increase in rainfall quantities thus altering the magnitude,
frequency and intensity of flood events.

Flooding is not limited to just rivers and sea, in fact flooding can arise from a number of
sources, each presenting their own type of risk and requiring management. In addition some
areas currently defended from flooding may be at greater risk in the future as the effects of
climate change take hold or defence condition deteriorates with age.

Opportunities to manage flooding whilst providing development exist through an
understanding and mitigation of the risk. This includes the location, layout and design of
developments to enable the management of flood risk through positive planning. This
positive planning needs to consider the risks to a development from local flood sources but
also the consequences a development may have on increasing flood risk to others. Early
identification of flood risk constraints can ensure developments maximise development
potential whilst achieving the principles of sustainability.

A Level 1 Strategic Flood Risk Assessment should present sufficient information to assist
Local Planning Authorities to apply the Sequential Test and identify where the Exception
Test may be required. These documents are predominately based on existing data. The
scale of assessment undertaken for a Strategic Flood Risk Assessment is typically
inadequate to accurately assess the risks at individual sites within the study area. The
Environment Agency Flood Zone Mapping does not account for all watercourses within the
South Hams District. Although, a watercourse may not have a flood zone mapped, as a
precautionary principle, it is advised that a Flood Risk Assessment should be requested for
all development proposals within 8 m of a watercourse. This will ensure that flood risk is
managed and will not increase flooding within or to the surrounding area.

Site specific flood risk assessments are required to assess the flood risk posed to proposed
developments and to ensure that where necessary, appropriate mitigation measures are
included in the development. This section presents the recommendations for site specific
flood risk assessments prepared for submission with planning applications to South Hams
District Council.

The guidance presented in the following sections has been based on:

o the recommendations presented in Planning Policy Statement 25 and the
consultation draft of the Practice Guide companion to PPS25

o the information contained within this Level 1 SFRA report.
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When is a Flood Risk Assessment Required?

When informing developers of the requirements of a flood risk assessment for a
development site, consideration should be given to the position of the development relative
to flood sources, the vulnerability of the proposed development and its scale.

In the following situations a Flood Risk Assessment should always be provided with a
planning application:

e The development site is located in Flood Zone 2 or 3;

e The proposed development is classed as a major development and located in Flood
Zone 1. These are residential developments consisting of sites greater than 0.5 ha or
greater than 10 dwellings and commercial developments that are greater than 1 ha
or have a floor area greater than 1000 m?;

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

e The development is located within 8m of any watercourse regardless of Flood Zone
classification.

What is required by a Flood Risk Assessment?

Annex E of PPS25 presents the minimum requirements for flood risk assessment. These
include:

e The consideration of the risk of flooding arising from the development in addition to
the risk of flooding to the development;

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

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

e The vulnerability of those that could occupy and use the development, taking
account of the Sequential and Exception Tests and the vulnerability classification,
including arrangements for safe access;

o Take consideration of the ability of water to soak into the ground may change with
development, along with how the proposed layout of development may affect
drainage systems.

e Fully account for current climate change scenarios and their effect on flood zoning
and risk.

The Practice Guide Companion to PPS25 (consultation document) advocates a staged
approach to site specific flood risk assessment with the findings from each stage informing
the next and site master plans, iteratively throughout the development process.
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The staged approach comprises of three stages:
Level 1 - Screening Study

A level 1 Screening Study is intended to identify if a development site has any flood risk
issues that warrant further investigation. This should be based on existing information such
as that presented in the Level 1 SFRA. Therefore this type of study can be undertaken by a
development control officer in response to the developer query or by a developer where the
Level 1 SFRA is available. Using the information presented in the Level 1 SFRA and
associated GIS layers a development control officer could advise a developer of any
flooding issues affecting the site. This information can be used by the developer as a basis
to further their understanding of how the flood risks could potentially affect the development.

Level 2 - Scoping Study

A level 2 Scoping Study is predominately a qualitative assessment designed to further
understanding of how the flood sources affect the site and the options available for
mitigation. The Level 2 FRA should be based on existing available information where this is
available and use this information to further a developers understanding of the flood risk and
how they affect the development. This type of assessment should also be used to inform
master plans of the site raising a developer's awareness of the additional elements the
proposed development may need to consider.

Level 3 — Detailed Study

Where the quality and/or quantity of information for any of the flood sources affecting a site
is insufficient to enable a robust assessment of the flood risks, further investigation will be
required. For example it is generally considered inappropriate to base a flood risk
assessment for a residential care home at risk of flooding from fluvial sources on Flood Zone
maps alone. In such cases the results of hydraulic modelling are preferable to ensure
details of flood flow velocity, onset of flooding and depth of flood water is fully understood
and that the proposed development incorporates appropriate mitigation measures.

At all stages, the local planning authority, and where necessary, the Environment Agency,
and Statutory Water Undertaker should be consulted to ensure the Flood Risk Assessment
provides the necessary information to fulfil the requirements for Planning Applications.
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9 Conclusions and recommendations

Data collected for this report has provided information for the production of this Level 1
SFRA in the context of PPS25. This information allows the application of the Sequential Test
by South Hams District Council. The geographical extent of Flood Zones 2 and 3 are
relatively low when compared to the area administered by South Hams District Council. The
extent of existing development within these Flood Zones accounts for less than 0.2% of the
total area of the South Hams.

It has been identified that Policy CS5 of the Core Strategy aims to provide 50% of new
housing on previously developed land. The Area Centres and Local Centres identified in
principle for development in Policy CS2 of the Core Strategy have areas that are located
within Flood Zones 2 and 3 with some of this land potentially being previously developed.
Application of the Sequential Test and consideration of the wider evidence base in relation
to other policies may require the application of the Exception Test and therefore, it may be
necessary to consider flood risk in more detail for those areas by undertaking a Level 2
SFRA.

It is proposed that the existing information and data collected and reviewed during the Level
1 SFRA will provide sufficient detail for use in the Level 2 SFRA. However, should it become
apparent that any additional information is required during the initial stages of the Level 2
Assessment; this will be highlighted at the earliest possible opportunity to enable appropriate
decisions to be made by South Hams District Council.

This Level 1 SFRA has provided the following deliverables:

¢ Planning policy review and guidance on future strategies based on a review of flood
risk across the study area;

o The effects of climate change as agreed with the Environment Agency
e The extent of Flood Zone 3b as agreed with the Environment Agency
o Review of SuDS suitability across the study area;

e Guidance on site specific Flood Risk Assessment;

« |dentification of areas with flood warning and emergency planning;

» Broadscale assessment of flood risk across the South Hams; and

e More detailed assessment of flood risk within Area Centres and Local Centres
And the following GIS layers

e Flood Zone 2 (Fluvial and Tidal)
¢ Flood Zone 3 (Fluvial and Tidal)
e Functional Floodplain 3b (Fluvial in Area and Local Centres and Tidal)

¢ Flood Zone 3 (Tidal) with Climate Change
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9.1

Main Rivers
Flood Defences (identified from National Flood and Coastal Defence Database)
Flooding Incidents

South Hams District Boundary

Summary

The following points provide a summary of the Level 1 Strategic Flood Risk Assessment
Report and recommendations.

1.

South Hams District Council requires a Strategic Flood Risk Assessment for the
progression of its Local Development Framework, to assist development control and
inform emergency planning.

This report provides the findings of the Level 1 Strategic Flood Risk Assessment and
provides recommendations for a Level 2 SFRA.

South Hams District Council will use the findings of this Level 1 SFRA with the wider
evidence base to perform the Sequential Test as part of the Local Development
Framework process.

If for sustainability reasons, following the application of the Sequential Test potential
developments lay within Flood Zones 2 and 3, then a Level 2 SFRA approach will be
required to apply the Exception Test where necessary.

The study area has 107 km of main rivers. These flow predominantly in a southern
direction from their headwaters on Dartmoor through relatively steep sided valleys
with constrained floodplains to their respective estuaries. In relation to the total area,
the expanse of fluvial and tidal floodplain within the study area is ~2.5 %.

Initial assessment of flood sources within the South Hams area indicates that
flooding is mainly fluvial and to a lesser extent, tidal. There are limited amounts of
sewer incapacity with localised issues with respect to surface water flooding.

Focused assessments illustrate that the Area Centres and Local Centres identified
for development have areas that lie within Flood Zone 2 and 3. Policy CS5 indicates
that 50 % of new housing should be on previously developed land, some of which
may be situated within Flood Zone 2 and 3. Application of the Sequential Test and
consideration of the wider evidence base in relation to other policies and
sustainability drivers may require the application of the Exception Test.

In general, there is sufficient data available for the production of a Level 2 Strategic
Flood Risk Assessment for South Hams District Council if required following
application of the Sequential Test.
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Appendix A: List of Contacts

Surname
Allen

Bryant

Cockburn

Coleman

Fotheringham

Hart

Herbert

Holland

First
Name
Dick

George

Jim

John

Sarah

Dave

Cherry

Heather

Position
Drainage Engineer

Highway Engineer

Principal Engineer

Highway Engineer

Development Control

Engineer

Asset Management Officer

Planning Liaison Officer

External Relations Officer

Telephone
01803 861234

01752 898200

01392 443406

01845 1551004

01392 316057

01392 316086

01392 316171

01392 316178

Email
dick.allen@southhams.gov.uk

lvylsg@devon.gov.uk

jcockbur@southwestwater.co.uk

southarehm@devon.gov.uk

sarah.fotheringham@environment-

agency.gov.uk

dave.hart@environment-
agency.gov.uk

cherry.herbert@environment-
agency.gov.uk

heather.holland@environment-
agency.gov.uk

Organisation

South Hams District

Council

Devon County Council

South West Water

Devon County Council

Environment Agency

Environment Agency

Environment Agency

Environment Agency

Address

Follaton House, Totnes, Devon.
TQ9 5NE

Ivybridge Local Service Group,
Cornwood Road, Ivybridge, Devon.
PL21 9GX

Peninsula House, Rydon Lane,
Exeter, Devon. EX2 7HR

Devon House, Brunel Road, Newton
Abbot. TQ12 4PB

Exminster House, Miller Way,
Exminster, Devon. EX6 8AS

Exminster House, Miller Way,
Exminster, Devon. EX6 8AS

Exminster House, Miller Way,
Exminster, Devon. EX6 8AS

Exminster House, Miller Way,
Exminster, Devon. EX6 8AS
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Kidds

Hodgson

Mason

Oakes

Paul

Riches

Russell

Swiss

Trevaskis

Turner

West

Hector

Nick

Paul

John

Chris

Duncan

Mark

Graham

Caroline

Melissa

Peter

Asset Management Officer

Head of Property Services
(SFRA Lead)

Field Monitoring and Data
(Physical) Team Leader

Forward Planning Officer

Catchment Flood
Management Plans

Flood Mapping Officer

Flood Incident Management
Team Leader

Forward Planning Officer

External Relations Officer

LiDAR

GIS Team Leader

01392 316080

01803 861234

01392 316062

01803 861234

01392 316029

01392 316206

01392 316097

01803 861290

01392 316181

01225 487658

01803 861447

hector.kids@environment-
agency.gov.uk

nick.hodgson@southhams.gov.uk

paul.mason@environment-
agency.gov.uk

john.oakes@southhams.gov.uk

chris.paul@environment-
agency.gov.uk

duncan.riches@environment-
agency.gov.uk

mark.russell@environment-
agency.gov.uk

Graham.swiss@southhams.gov.uk

swdevon@environment-
agency.gov.uk

melissa.turner@environment-
agency.gov.uk

pete.west@southhams.gov.uk

Environment Agency

South Hams District
Council

Environment Agency

South Hams District
Council

Environment Agency

Environment Agency

Environment Agency

South Hams District
Council

Environment Agency

Environment Agency

South Hams District
Council

Exminster House, Miller Way,
Exminster, Devon. EX6 8AS

Follaton House, Totnes, Devon.
TQ9 5NE

Exminster House, Miller Way,
Exminster, Devon. EX6 8AS

Follaton House, Totnes, Devon.
TQ9 5NE

Exminster House, Miller Way,
Exminster, Devon. EX6 8AS

Exminster House, Miller Way,
Exminster, Devon. EX6 8AS

Exminster House, Miller Way,
Exminster, Devon. EX6 8AS

Follaton House, Totnes, Devon.
TQ9 5NE

Exminster House, Miller Way,
Exminster, Devon. EX6 8AS

Twerton

Follaton House, Totnes, Devon.
TQ9 5NE

44



South Hams District Council
Strategic Flood Risk Assessment

i

Appendix B: Key Data Suitability

DELIVERABLE RATIONALE DATA PROVIDED SUITABILITY PRINCIPAL
OF DATA CONTACT
1. OS Mapping Essential for 1:2500 and 1:10000 maps have been Yes Pete West
walkover provided by SHDC
surveys
2. LPAarea To assist in Yes
boundary data collection
3. Main rivers To identify GIS layer received from Environment Yes Caroline
flood sources Agency Trevaskis
4. Ordinary To identify Bitmap Image of Ordinary Watercourses | Yes Pete West
watercourses flood sources provided by SHDC, Interrogation of
1:2500 can provide Water Features
5. General To identify Contour data in GIS format supplied by | Yes Pete West/
Topography areas that can | SHDC, LiDAR provided by Environment Melissa
attenuate flows | Agency Turner
6. Locations of To allow GIS layers for each river catchment with | Yes, need to Caroline
flood defences assessment of | information of design standards, height | combine into one | Trevaskis
current flood etc. has been provided by the EA. dataset
risk
7. Other To identify Yes Melissa
assets/structures areas that can Turner
acting as flood attenuate flows
defences
8. Areas with flood | To ascertain The Devon Flood Warning and Yes Mark Russell
warnings/ current and Response Plan sourced available at
emergency future flood has been provided by SHDC. In
planning risk addition, Flood Watch, Flood Warning
areas have been provided by the
Environment Agency.
9. Flood Zone 3 For the GIS layer provided by South Hams No, delineation of | Simon Dart
boundary and assessment of | District Council (as provided to them by | Flood Zone 3a
delineation within flood risk and the Environment Agency) and 3b is
this boundary as future required but to
required alleviation be pursued in
methods stage 2.
10. Flood Zone 2 For the GIS layer provided by South Hams Yes Pete West
boundary assessment of | District Council (as provided to them by
flood risk and the Environment Agency)
future
alleviation
methods
11. Localised Areas to Some information from meeting with Yes Dick Allen/
flooding investigate South Hams District Council, such as Bill
problems drainage problems in Kingsbridge. Lawrence
12. Environmental To evaluate The Devon Biodiversity Action Plan is Yes
problems and/or | flood available at
strategies that alleviation http://www.ukbap.org.uk/bap.aspx?id=4
are sensitive to methods 68
flood SSSils, SACs and SAPs have been
management provided by South Hams District County
activities in a GIS layer.
13. Existing land To identify GIS layer of Land Cover Map 2000 Yes Pete West

uses

urban areas
susceptible/

provided by SHDC
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contributing to

flood risk
14. Location of To assess The ‘Regional Planning Yes Graham
proposed future flood Guidance for the South West Swiss/ John
development risk (RPG10) and the ‘Draft Oakes
areas Regional Spatial Strategy for

the South West 2006 — 2026’
outlines development for the
area.

The ‘Devon Structure Plan
2001 to 2016’ indicates the
proposed growth areas for the
study area based in the
Regional Guidance.

The South Hams Local
Development Framework
Documents — Core Strategy,
including the Issues and
Options  (2004), Preferred
Options (2005) and
Submission Stage (2006). Also
the Local Plan for South Hams
up to 2001 has been gathered.
GIS Layer and information
provided by SHDC on potential
land allocations within the
South Hams District
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Appendix C: Other Supporting Information

SUITABILITY PRINCIPAL
DELIVERABLE RATIONALE DATA PROVIDED OF DATA CONTACT
1. Tide Levels To assess South Coast Tidal Flood Risk Mapping Yes, will need Caroline
current and Report. Tidal still water levels provided | to recalculate Trevaskis
future flood | for a series of coastal and estuary levels to
risk from locations along the south Devon account for
tidal flooding | ¢oastline for 2002 tide levels for a range | NéW guidance
of return periods on climate
(1,5,10,25,50,100,200,500,1000) with | change
varying degrees of confidence. Also
predictions for climate change levels to
2052 based on past guidance
2. Hydrological To assess Environment Agency has indicated that | Yes, but need Caroline
Models current and | there is a large modelling study for more detail on | Trevaskis
future flood | Totnes currently being undertaken quality,
risk although the final report has not been | location and
produced to date. A list of locations has | Scale of
been included but a further request will | Models.
have to be made for the hydraulic
model data required.
3.  FRA within Includes reports for Chillington, River Yes Bill
study area Hems flood alleviation scheme and Lawrence/
Sherford Simon Dart
4. Flood Zone Flood Zones 2 and 3 provided to South | Yes Pete West
Maps Hams from Environment Agency. These
are to be updated in mid 2007 using
broad-scale modelling being undertaken
by the Environment Agency
5. Catchment Draft Catchment Flood Management Yes Chris Paul
Flood Plans exist for the South Devon Rivers
Management and the River Tamar, which cover the
Plans whole of the SFRA boundary.
6. Improvements | Touseinthe | There is capital works scheme planned | Yes Dave Hart
in flood assessment | for Beesands for the protection of
defences of future further properties. Potential habitat
flood risk creation in Avon Estuary at Aveton
Gifford due to sea level rise and
economic considerations for future
maintenance of defences
7. Historic flood Validation of | The Environment Agency has provided | Yes Simon Dart
events models information from FRIS Database
regarding past flood events. Devon Area
incidents include areas outside of South
Hams, Cornwall file needs to be re-
requested due to problems opening file.
Data Quality is variable, some levels
provided and sources of flooding.
8. Hydrometric For use in Detailed data on the gauging stations in | Yes Paul Mason
Monitoring modelling the study area has been provided for

Devon Area gauges. Additional
information for gauging stations for the
Yealm and Plym are available at
http://www.environment-
agency.gov.uk/hiflowsuk/ and the
National River Flow Archive provide by
the Centre for Ecology and Hydrology
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(www.ceh.ac.uk)

9. Aerial For further South Hams District Council have Yes Pete West
Photography knowledge of | indicated that aerial photographs are
the available in GIS format.
catchments.
10. Other Flooding | To identify Environment Agency report on the Limited Rob Sweet
Information areas of past | ‘Floods in the South West — The Story information for
flooding of Winter 2000'. Devon Flood Story South Hams

from 1960.
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Appendix D: Flood Risk Zones defined in PPS25

Zone 1 Low Probability
Definition

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

Appropriate uses
All uses of land are appropriate in this zone.
FRA requirements

For development proposals on sites comprising one hectare or above the vulnerability to
flooding from other sources as well as from river and sea flooding, and the potential to
increase flood risk elsewhere through the addition of hard surfaces and the effect of the new
development on surface water run-off, should be incorporated in a FRA. This need only be
brief unless the factors above or other local considerations require particular attention. See
Annex E of PPS25 for minimum requirements.

Policy aims

In this zone, developers and local authorities should seek opportunities to reduce the overall
level of flood risk in the area and beyond through the layout and form of the development, and
the appropriate application of sustainable drainage techniques.

Zone 2 Medium Probability
Definition

This zone comprises land assessed as having between a 1 in 100 and 1 in 1000 annual
probability of river flooding (1% — 0.1%) or between a 1 in 200 and 1 in 1000 annual
probability of sea flooding (0.5% — 0.1%) in any year.

Appropriate uses

The water-compatible, less vulnerable and more vulnerable uses of land and essential
infrastructure in Table D.2 are appropriate in this zone.

Subiject to the Sequential Test being applied, the highly vulnerable uses in Table D.2 are only
appropriate in this zone if the Exception Test (see para. D.9.) is passed.

FRA requirements

All development proposals in this zone should be accompanied by a FRA. See Annex E
(PPS25) for minimum requirements.

Policy aims

In this zone, developers and local authorities should seek opportunities to reduce the overall
level of flood risk in the area through the layout and form of the development, and the
appropriate application of sustainable drainage techniques.
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Zone 3a High Probability
Definition

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

Appropriate uses

The water-compatible and less vulnerable uses of land in Table D.2 are appropriate in this
zone.

The highly vulnerable uses in Table D.2 should not be permitted in this zone.

The more vulnerable and essential infrastructure uses in Table D.2 should only be permitted
in this zone if the Exception Test (see para. D.9) is passed. Essential infrastructure permitted
in this zone should be designed and constructed to remain operational and safe for users in
times of flood.

FRA requirements

All development proposals in this zone should be accompanied by a FRA. See Annex E for
minimum requirements.

Policy aims

In this zone, developers and local authorities should seek opportunities to:

i. reduce the overall level of flood risk in the area through the layout and form of the
development and the appropriate application of sustainable drainage techniques;

ii. relocate existing development to land in zones with a lower probability of flooding; and

iii. create space for flooding to occur by restoring functional floodplain and flood flow
pathways and by identifying, allocating and safeguarding open space for flood storage.

Zone 3b The Functional Floodplain
Definition

This zone comprises land where water has to flow or be stored in times of flood. SFRAs
should identify this Flood Zone (land which would flood with an annual probability of 1 in 20
(5%) or greater in any year or is designed to flood in an extreme (0.1%) flood, or at another
probability to be agreed between the LPA and the Environment Agency, including water
conveyance routes).

Appropriate uses

Only the water-compatible uses and the essential infrastructure listed in Table D.2 that has to
be there should be permitted in this zone. It should be designed and constructed to:

— remain operational and safe for users in times of flood;

—result in no net loss of floodplain storage;

— not impede water flows; and

— not increase flood risk elsewhere.

Essential infrastructure in this zone should pass the Exception Test.

FRA requirements
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All development proposals in this zone should be accompanied by a FRA. See Annex E of
PPS25 for minimum requirements.

Policy aims

In this zone, developers and local authorities should seek opportunities to:

i. reduce the overall level of flood risk in the area through the layout and form of the
development and the appropriate application of sustainable drainage techniques; and

ii. relocate existing development to land with a lower probability of flooding.

The Exception Test

Application of the Sequential Test should ensure that more vulnerable property types, such
as residential housing (see Table D.2, of PPS25), will not be allocated to areas at high risk
of flooding. In exceptional circumstances, there may be valid reasons for a development
type which is not entirely compatible with the level of flood risk at a particular site to
nevertheless be considered. In these circumstances, it will be necessary for the LPA or
developer to demonstrate that the site qualifies for development in the manner proposed by
passing all elements of the Exception Test.

The Exception Test should only be applied following application of the Sequential Test.
There are three stringent conditions, all of which must be fulfilled before the Exception Test
can be passed. These conditions (see paragraph D9 of PPS25) are as follows:

a) it must be demonstrated that the development provides wider sustainability benefits to
the community that outweigh flood risk, informed by a SFRA where one has been
prepared. If the Local Development Document (LDD has reached the ‘submission’ stage
(see Figure 4.1 of PPS12: Local Development Frameworks) the benefits of the
development should contribute to the Core Strategy’s Sustainability Appraisal (SA);

b) the development must be on developable previously-developed land or, if it is not on
previously-developed land, that there are no reasonable alternative sites on developable
previously-developed land; and

c) a site-specific Flood Risk Assessment must demonstrate that the development will be
safe, without increasing flood risk elsewhere, and, where possible, will reduce flood risk
overall.

With regard to part a) of the test, if a planning application fails to score positively against the
aims and objectives of the SA, the LPA should consider whether the use of planning
conditions and/or Section 106 Agreements of the Town and Country Planning Act, 1990,
could make it do so. Where this is not possible the Exception Test has not been satisfied
and planning permission should be refused.

In the absence of a SA, the developer/LPA will have to provide a reasoned justification
detailing how the planning application provides wider sustainability benefits to the
community that outweigh flood risk. LPAs may consider the use of a sustainability checklist
for this purpose. Further guidance on sustainability checklists is available from Communities
and Local Government.
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Guidance on part b) of the test can be found within Planning Policy Statement 3: Housing.
With regard to c) and the definition of ‘safe’ development, this is provided in the Practice
Guide Companion to PPS25 — Living Draft. It is the responsibility of the developer to develop
a comprehensive flood risk management strategy for the site in question, covering:

. the design of any flood defence infrastructure;
. access;
. operation and maintenance;
. resident awareness;
. flood warning; and
evacuation procedures and funding arrangements.
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Appendix E: Broad-scale Flood Risk Review

Settlement Settlement Flood Flood Main Surface Water/
Classification Zone 2* Zone 3* River Drainage Issues
Reported

Area Centres Dartmouth v (T) v (F,T) v v
Ivybridge v (F) v'(F) v v
Kingsbridge v (F,T) v (F,T) v v
Totnes v (F,T) v (F,T) v 4
Sherford New v (F) v (F) x x
Community*

Local Centres Chillington / x x x 4
Stokenham
Modbury v (F) x x v
Salcombe v (T) v (T) x 4
Woolwell X X X X
Yealmpton v (F) v (F) v v

Villages Ashprington x x v v
Aveton Gifford v (F,T) v (F,T) v v
Avonwick v (F) v (F) x v
Bigbury-on-Sea v (T) x x X
Blackawton x x x x
Brixton x x x v
Churchstow x X X x
Cornworthy x x X v
Dartington v (F) v (F) x v
Diptford x x x v
Dittisham v (F,T) v (T) x x
Down Thomas X x x X
East Allington x x X v
East Prawle x x x v
Ermington v (F) v (F) v v
Frogmore v (F,T) v (F,T) x x
Halwell x x x x
Harberton v (F) v (F) x 4
Harbertonford v (F) v (F) v 4
Heybrook Bay v (T) v (T) x x
Hillhead X X X X
Holbeton x x x x
Hope Cove v (T) v (T) x x
Kingston X x x X
Kingswear v (T) v (T) x v
Lee Mill v (F) v (F) v v
Lee Moor x x x x
Loddiswell x X X x
Lutton v (F) v (F) x x
Malborough x X X x
Marldon x x x v
Moreleigh x x x x
Newton Ferrers v (F,T) v (F,T) v v
Noss Mayo v (F,T) v (F,T) x x
Rattery X x x X
Ringmore v (F) v (F) X X
Roborough x X X x
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Settlement Settlement Flood Flood Main Surface Water/
Classification Zone 2* Zone 3* River Drainage Issues
Reported

Villages St Ann’s Chapel x x x x

Slapton v (F) v (F) x x

South Milton v (F) v (F) x x

Sparkwell v (F) v (F) x v

Staverton v (F) v (F) v v

Stoke Fleming X X x X

Stoke Gabriel v (F,T) v (F,T) v x

Strete x X X x

Thurlestone v (T) v (T) x v

Ugborough v (F) v (F) v x

Wembury v (F.T) v (F,T) x v

West Alvington x x x v

West Charleton v (T) v (T) x x

Woolston Green x X X x

X X X X

Wotter

* Flood Zones 2 and 3 have been identified as Fluvial (F), Tidal (T) or both (F,T).
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