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Glossary
Term

Definition

AEP

Annual Exceedance Probability. A flood or rainfall event with a 1 in
100 (1%) chance of being exceeded in any year has an AEP of 1/100
or 1%.

Attenuate

Providing temporary storage or other measures designed to reduce
the volume of surface runoff which could cause flooding. A particular
focus is on reducing the peak flow.

CFMP /
Catchment Flood
Management Plan

Catchment Flood Management Plans are produced by the
Environment Agency to give an overview of the flood risk in the five
primary catchments in DCC’s area.

Climate Change

Long term variations in global temperature and weather patterns
caused by natural and human actions.

Culvert

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

DCC

Devon County Council

Defra

Department for Environment, Food and Rural Affairs

EA

Environment Agency, which has a Strategic overview role for flood
and coastal erosion risk management

ECC

Exeter City Council

EDDC

East Devon District Council

Flood

The temporary covering by water of land not normally covered with
water

FMfSW

Flood Map for Surface Water

Flood & Water
Management Act
2010

Part of the UK Government’s response to Sir Michael Pitt’s Report on
the Summer 2007 floods, the aim of which (partly) is to clarify the
legislative framework for managing local flood risk in England.

Fluvial Flooding

Flooding resulting from water levels exceeding the bank level of a
river.

Groundwater
flooding

Occurs when water levels in the ground rise above the natural
surface. Low lying areas underlain by permeable strata are
particularly susceptible.

LLFA / Lead Local
Flood Authority

Local Authority responsible for taking the lead on local flood risk
management

Local Flood Risk

Flooding from sources other than Main Rivers and the Sea, which
principally concerns surface runoff, groundwater and ordinary
watercourses. DCC has a responsibility under the Flood & Water
Management Act to manage flooding from these sources.

Main River

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

MDDC

Mid Devon District Council

Multiple Benefits

As well as reducing the risks to people and property, flood risk
management can bring economic, environmental and social benefits.

NDDC

North Devon District Council

Ordinary
Watercourses

All watercourses that are not designated Main River, and which are
the responsibility of local authorities or IDBs
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Term

Definition

PFRA /
Preliminary Flood
Risk Assessment

A report produced by DCC in response to the Flood Risk Regulations
2009 which summarises local flood risk across DCC’s area

Resilience
Measures

Measures designed to reduce the impact of water that enters
property and businesses; could include measures such as raising
electrical appliances.

Resistance
Measures

Measures designed to keep flood water out of properties and
businesses; could include flood guards for example.

Risk

In flood risk management, risk is defined as a product of the
probability or likelihood of a flood occurring, and the consequence of
the flood.

Risk Management
Authorities

Organisations that have a key role in flood and coastal erosion risk
management as defined by the Flood & Water Management Act
2010. These are DCC (the Lead Local Flood Authority and Highways
Authority), District Councils, Environment Agency, Braunton Internal
Drainage Board and South West Water

Sewer flooding

Flooding caused by a blockage or overflowing in a sewer or urban
drainage system.

SFRA

Strategic Flood Risk Assessment. These are produced by each
District to give an assessment of flood risk from all sources and its
implications for land use planning.

SHDC

South Hams District Council

Stakeholder

A person or organisation affected by the problem or solution, or
interested in the problem or solution. They can be individuals or
organisations; includes the public and communities.

Strategy

Under the Flood & Water Management Act 2010, DCC have a duty to
develop, maintain, apply and monitor a strategy for local flood risk
management

Sustainability

The risk of flooding must be reduced now, but in a way which does
not compromise the interconnected needs of the economy, society
and environment in the future.

SuDS /
Sustainable
Drainage Systems

Methods of management practices and control structures that are
designed to drain surface water in a more sustainable manner than
some conventional techniques.

Surface
water/runoff

Rainwater (including snow and other precipitation) which is on the
surface of the ground (whether or not it is moving), and has not
entered a watercourse, drainage system or public sewer. The term
'
surface water'is used generically to refer to water on the surface.

SWMP / Surface
Water
Management Plan

The purpose of an SWMP is to identify sustainable responses to
manage local flooding and to prepare an Action Plan

SWW

South West Water

TeDC

Teignbridge District Council

ToDC

Torridge District Council

UKCP09

The UK Climate Projections provide climate information designed to
help those needing to plan how they will adapt to a changing climate.
The data is focussed on the UK.

WDBC

West Devon Borough Council
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Introduction
1.1

Introduction to a Surface Water Management Plan

Under the Flood & Water Management Act 20101, Devon County Council (DCC) is
the Lead Local Flood Authority (LLFA) with responsibility for management of local
flood risk in the Districts shown in Figure 1.12. Local flooding can be caused by:
•
•
•
•

intense rainfall before it enters a watercourse or sewer (pluvial flooding
although often referred to as surface water flooding);
overland flow resulting from high groundwater levels (groundwater flooding);
exceedance of the capacity of the sewer network (sewer flooding); and
out of bank flow from (typically) small watercourses which are not designated
by the Environment Agency as ‘Main River’ (fluvial flooding from ordinary
watercourses).

Therefore, whilst widely known as Surface Water Management Plans (SWMPs),
they are increasingly seen as tools for the LLFA to manage all forms of “local
flooding” in an area, and are considered as such in this case. However, the
commonly used term SWMP will be retained. Flooding from Main Rivers and the
Sea continues to be managed by the Environment Agency and is not within the
scope of this SWMP study. However, interactions with Main Rivers and tidal
estuaries have been considered. It is emphasised that the term “local flood risk”
means flooding from sources other than Main Rivers and the sea (as defined in the
Glossary). The term is best understood in the context of, for example, fluvial
flooding from the River Exe (Main River) or sea flooding from the English Channel
and Bristol Channel - whilst flooding from these sources may be experienced locally,
they are not “local” flood sources.
In addition to damage to properties, roads and other infrastructure, the onset of local
flooding can be relatively sudden and can lead to both high velocity flows in steep
areas and deep ponding of flood water. There can, therefore, be a risk to life
associated with significant pluvial flooding. Basement properties and below-ground
infrastructure may be particularly vulnerable.
The purpose of a full SWMP study (note that this report only details findings from
Phase 1 which includes Strategic Assessment or Preparation under current SWMP
Guidance3) is to identify sustainable responses to manage local flooding and to
prepare an Action Plan. The Action Plan and supporting material provide an
evidence base for future decisions and funding applications for putting the
recommendations into practice. It is anticipated that the full SWMP (to be
undertaken for selected locations) will form a key aspect of DCC’s Local Strategy for
managing local flood risk.
This Phase 1 Strategic Assessment will inform decisions on which areas within
DCC’s area warrant further investigation during subsequent phases of the study,
including locations requiring an Intermediate and/or Detailed Assessment.

1

http://www.legislation.gov.uk/ukpga/2010/29/contents
Torbay and Plymouth are unitary authorities and therefore are not part of DCC’s
administrative responsibility as a LLFA
3
Defra (2010) Surface Water Management Plan Technical Guidance. March 2010. Available
at: http://archive.defra.gov.uk/environment/flooding/manage/surfacewater/plans.htm
2
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Figure 1.1 Devon County Council administrative area (taken from the DCC
Preliminary Flood Risk Assessment)

1.2

Links to Sea and Main River Flooding

Devon covers an area of approximately 6,633km2 (mainland area) has over 250km
of coastline frontage. The county is at risk of flooding from the sea and a number of
Main Rivers and serious flooding from these sources has occurred in, for example,
Lynmouth in 1952, Exeter in 1960 and Newton Abbot in 1979. Many other less
significant flooding events have affected communities since these major events.
Flooding from the sea and Main Rivers continues to be managed by the
Environment Agency and, in general, is not considered further in this SWMP study.
However, interactions between local flood sources and the sea and/or Main Rivers
are important to ensure a holistic and integrated approach to flood risk management
and are therefore considered.

1.3

Methodology and Objectives

Devon is the third largest county in the country and contains a range of built and
natural environments which are at varying levels of local flood risk. The Preliminary
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Flood Risk Assessment (PFRA)4 produced by DCC identified a number of areas
where the risks of local flooding could be greatest, based on records of past flooding
and national mapping of future risk. This assessment provided the starting point for
this SWMP study.
DCC commissioned Jacobs to undertake Phase 1 of a SWMP for its area, focussing
on a Strategic Assessment in order to identify areas for more detailed consideration.
The methodology followed is shown in Figure 1.2, where the gap analysis has
considered the following aspects which did not naturally fit within the PFRA:
•
•
•
•

The impacts of local flooding on environmental and cultural assets.
The risk of groundwater flooding.
The risk of surface water runoff (as opposed to fluvial flows) to impounded water
bodies and any obstruction to drainage which they pose.
Any studies or schemes since the PFRA, e.g. Integrated Urban Drainage studies
being undertaken by South West Water.
Phase 1: Strategic High Level Plan

Collate and map Historic
Flood Incident Data

DCC Locally
Agreed Surface
Water Mapping

Map surface water influenced
historic and future flood locations,
mechanisms and consequences

Further
information from
stakeholders if
required (EA
LiDAR etc)

Undertake Strategic
Assessment / Gap analysis

National and Local
Information on
flood receptors and
consequence

Confirm List of Initial
Wetspot Areas

Develop and Agree Scoring
Matrix

Undertake site inspections
and compare wetspots

Prioritise Wetspots
Presentation on
findings to the
Devon Strategic
Flood Risk
Management
Partnership
(currently being
established Oct
2011)

Recommend Priority
Wetspot Areas for Detailed
Assessment

Easy to implement
initiatives including
guidance to inform
planning

Phase 2: Detailed assessment

Figure 1.2 Methodology for the Phase 1 Strategic Assessment

4

Devon County Council (2011) Preliminary Flood Risk Assessment Report. May 2011.
Available at http://www.devon.gov.uk/devonpfra.pdf
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Following the desk-based review of the available information, a series of site
inspections to likely higher risk locations were undertaken. These site inspections
provided information including the following:
•
•

•

Verification of available risk mapping and information
A preliminary hazard score for locations based on observation of, for example,
property thresholds, number of properties at risk, likely velocity of flow, on site
drainage etc
Identification of possible management options and any ‘easy wins’

The desk-based review and site inspections have enabled identification of a number
of ‘wetspot’ areas, i.e. those likely to have a higher local flood risk. However, it is
recognised that current available funding is unlikely to be sufficient for more detailed
analysis of all wetspot areas. Therefore wetspot locations have been prioritised and
can be taken forward for further ‘Phase 2’ detailed analysis as funding becomes
available.

1.4

Outputs from Phase 1

The agreed outputs from this Phase 1 study are listed in Table 1.1 along with the
section in this report where they can be found.
Table 1.1 Objectives of the Phase 1 SWMP
Output

Report Section

Maps showing information gathered during the Phase 1 study

Section 2;
Appendix A

Maps showing the identified ‘wetspots’ including their agreed boundary
extents.

Section 9.14;
Appendix F

Summary of data gathering and collation activities

Section 2

Recommendations for quick wins and easy actions for short term
implementation – although the benefits could be realised over the longer
term

Table 10.1

Survey/future modelling and investigations required for each wetspot
area

Table 10.2

Indicative costs for Phase 2 analysis of prioritised wetspot areas,
including likely survey costs, modelling and investigation/appraisal costs

Table 10.2

Analysis of the stepped approach and significance of key major drainage

Section 9.2

Strategic option assessment

Section 10.2;
Appendix G
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1.5

Local Flood Risk Management Partnerships

Figure 1.3 shows the proposed arrangements for DCC and its local flood risk
partners. As part of this Phase 1 SWMP study, we have met with Exeter City
Council, the Environment Agency and South West Water to discuss proposed
options for Exeter. The preliminary results of the Phase 1 SWMP were also
presented and discussed at a meeting held on 23 February 2012.
Flood and Water Management Act 2010
DCC Statutory Responsibility to Develop a Local Strategy for Flood Risk
Management
Project Board:
Senior User
RFCC County
Council Members

Executive
Cabinet Member for
Highways & Transportation
(Overall responsibility for
Flood Risk)

Senior Supplier
Head of Service for
Planning, Transportation
and Environment
Environment Manager

Delivery:
Project Assurance
Place Scrutiny
Committee

Team Managers of
Specialist Sub Groups:
1. SuDS Approval Body
Working Group
2. Devon Drainage Group
3. Flood Risk Management
Team
4. External Consultants
5. Other project support
groups

Project Manager
Flood Risk
Manager

Flood Risk
Management
Team

Project Support
Environment Agency (EA);
District Councils;
South West Water (SWW);
Braunton Internal Drainage
Board (BIDB);
Devon County Council (DCC);
National Farmers Union
(NFU);
Planning Authorities;
Emergency Planning;
Highway Authority;
Natural England.

Figure 1.3 Devon Strategic Flood Management Partnership (Draft version
shared at Partnership launch on 23rd February 2012)
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2

Data Collation
2.1

Collation of Available Data

Data were requested from the SWMP Partners and the data received are
catalogued in this section in Tables 2.1 to 2.3.
Table 2.1 Data provided by Devon County Council and the District and City
Councils
Data received

Details

Ordnance Survey
Mapping
Preliminary Flood Risk
Assessment

1:10 000 and 1:50 000 scale raster tiles

Council records of
flooding

Devon and Somerset
Fire and Rescue
callout database
Locally Agreed
Surface Water
Information

Strategic Flood Risk
Assessments (SFRAs)

Final Report May 2011
Note: Appendix A contains details of nine flood events identified
as having significant harmful consequences
Details held on local flood events consisting of reports of
flooding of private properties, flooding of roads and blocked
surface water drainage.
Contains over 25,000 records of blocked highway drainage or
flooding of roads within DCC’s area.
Contains over 600 records of callouts to flood incidents within
DCC’s area from the past 2 years. The source of flooding may
not always be clear.
GIS polygon layer produced for the PFRA
Note: Composite of Environment Agency Flood Map for Surface
Water (FMfSW) and Areas Susceptible to Surface Water
Flooding (AStSWF) GIS data
•
East Devon (Level 1 SFRA, September 2008)
•
Exeter (Level 1 SFRA, February 2008)
•
Exmoor (Level 1 SFRA, March 2009)
•
Mid Devon (Level 1 SFRA, June 2009; Level 2 SFRA, June
2009)
•
North Devon (Level 1 SFRA, February 2009; Level 2 SFRA
July 2010)
•
South Hams (Level 1 SFRA, June 2007; Level 2 SFRA,
December 2008 and June 2009)
Teignbridge (Level 1 SFRA, May 2007; Level 2 SFRA
•
August 2011)
Torridge (Level 1 SFRA, February 2009; Level 2 SFRA July
•
2010)
•
West Devon (Level 1 SFRA, October 2007)
•
Dartmoor National Park (Level 1 SFRA, November 2010)
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Data received
Core Strategies

Details
•
•
•
•
•
•

Other Development
documents

•
•
•
•
•
•
•
•
•
•

Water Cycle Study

•
•

East Devon Core Strategy Preferred Approach Report (Sept
2010)
Exeter City Council Core Strategy (February 2012)
Dartmoor National Park Core Strategy (June 2008)
Exmoor National Park Local Plan 2001 - 2011 (March 2005)
South Hams District Council Core Strategy (December
2006)
North Devon and Torridge Joint Core Strategy: PrePublication Draft (January 2010)
Mid Devon Core Strategy (July 2007)
Teignbridge Core Strategy 2013 – 2033
West Devon District Council Core Strategy (April 2011)
East Devon Local Plan 2006 – 2026: Consultation Draft
(December 2011)
Exmoor National Park Local Plan 2001 - 2011 (March 2005)
Ivybridge Site Allocations DPD (February 2011)
Mid Devon Local Plan First Alteration 2006 - Amended by
Mid Devon Core Strategy 2007
North Devon Local Plan (Saved Policies) (July 2006)
Teignbridge DPD - Preferred Options (January 2012)
West Devon Borough Local Plan Review (March 2005) With
Core Strategy Amendments (April 2011)
Exeter and East Devon New Growth Point Water Cycle
Outline Study Report (April 2010)
Teignbridge Water Cycle Study, Outline Study (December
2010)

Table 2.2 Data provided by the Environment Agency
Data received
Catchment Flood
Management Plans
(CFMPs)

FRIS database of
recorded flood
incidents
Detailed River Network
Areas Susceptible to
Groundwater Flooding
(AStGWF)

Details
•
•
•
•
•

East Devon CFMP (August 2008)
Exe CFMP (August 2008)
North Devon CFMP (December 2008)
South Devon CFMP (September 2008)
Tamar CFMP (December 2008)
Contains over 11,000 records of flooding caused by all sources
(including sea and main river) within DCC’s area

Guidance 2010.
Environment Agency (2010) Areas Susceptible to Groundwater
Flooding. Guidance 2010

Table 2.3 Data provided by South West Water
Data received
Sewer Incident Report
Forms
Integrated Urban
Drainage Studies

Details
Contains nearly 700 records of flooding caused by hydraulic
overload within DCC’s area
Scope of studies proposed for Great Torrington and Exmouth
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In addition to the above, the following data have been used:
•

Jacobs Groundwater Emergence Maps (taken from Jacobs (2004) Groundwater
Flooding Scoping Study (LDS23). Final Report, Defra, May 2004.)

•

Jacobs (2007) Making Space for Water: Groundwater flooding records collation,
monitoring and risk assessment (HA5). Consolidated Report, Environment
Agency, December 2007

2.2

Observations from Data Review

The collated data were reviewed to identify areas where the data may be missing or
unreliable. The following observations are noted:
•

Detailed River Network: The Environment Agency Detailed River Network
(DRN) shows lengths of culverts greater than 50m as straight line interpolations
between known start and end points. Due to the number and likely significance
of the culverts across Devon, local information on culvert routes and
characteristics (including sizes, gradients and entry/exit arrangements) could be
collated and used to supplement the DRN data. This information would naturally
sit in the Asset Register which DCC has a duty to maintain under the Flood &
Water Management Act 2010. This information will be critical for more detailed
assessments of prioritised wetspot areas. It is also noted that a culvert in
Bideford which was observed on site to run along Lime Grove is not in the DRN
data.

•

South West Water Sewer Network: Based on visual inspection of the GIS
layer showing the surface water and combined sewer networks in relation to
known urban areas, the data looks to be largely complete. However, the
information for Barnstaple and Ilfracombe appears to be incomplete, with large
central areas only appearing to be served by foul sewers. Unless available data
remains to be digitised, additional survey may be required for any further
assessment in these areas.

•

Locally Agreed Surface Water Information: The PFRA details derivation of
the Locally Agreed Surface Water Information as a composite of the
Environment Agency AStSWF and FMfSW maps. In general, the site
inspections confirmed that this was likely to represent flooding in extreme
events. However, at a number of specific sites within the locations visited (e.g.
Barnstaple, Exeter, Ivybridge and Tavistock) the maps may overestimate the
scale of risk, due in most instances to the presence of existing culverts, other
outflows / outfalls or small topographic features (e.g. kerbs and walls) which
may not have been represented in the national modelling. More detailed
modelling, if warranted, may show a reduced flood extent in these situations.

•

LiDAR data: The Environment Agency LiDAR data catalogue (October 2011;
Figure 2.1) shows the available coverage at resolutions of 0.5m, 1.0m and
2.0m. Cross-reference with areas identified in this Phase 1 study as at highest
risk of local flooding suggests that, broadly, 1m data is largely available.
However, there is poor coverage in Teignmouth, Shaldon and Ivybridge, and to
the south of Ilfracombe.

•

Areas Susceptible to Groundwater Flooding: The AStGWF data and the
Jacobs Groundwater Emergence Maps (GEMs) prepared for the Environment
Agency and Defra at a national level do not provide a consistent picture of likely
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groundwater flood risk across Devon. Both datasets are known to be coarse
and could be improved to give more confidence in assessing this form of local
flood risk alongside the risks from surface water and from ordinary
watercourses. Such improvements may best be undertaken as part of a national
study, most likely funded by the Environment Agency which has a Strategic
Overview of all sources of flooding, and should consider the likely impacts of
climate change on groundwater flooding.

Figure 2.1 Environment Agency LiDAR data coverage taken from the October
2011 catalogue

Devon SWMP – Phase 1 Strategic Assessment
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3

Review of Other Flood Risk Management Studies
3.1

Introduction

A key aim of this Phase 1 SWMP is to undertake a Strategic Assessment to identify
high risk areas which can be prioritised for further more detailed assessment.
The locations identified as potentially high risk areas, and therefore requiring a site
visit to assess the risk, is based on a combination of information drawn from the
following:
•
•

National mapping of surface water flood risk – as defined by the Flood Map
for Surface Water (FMfSW) and the Areas Susceptible to Surface Water
Flooding (AStSWF) mapping.
Records of significant past flooding as identified in the Preliminary Flood
Risk Assessment (PFRA) undertaken by DCC.

It should be noted that the flood mapping for surface water can, in general, be used
as a guide to identifying those areas that may also be at greatest risk from:
•
•

fluvial flooding from ordinary watercourses; and
groundwater flooding where the underlying strata is permeable and
susceptibility to groundwater flooding has been identified.

Hence the use of the “surface water” mapping may be broadly interpreted as
covering these other “local” flood risks as well, so that the only “local” flood source
not covered (at a strategic level) by the national surface water mapping is sewer
flooding.

3.2

National Surface Water Mapping Studies

Based on national surface water modelling and mapping outputs, approximately
30,800 residential properties are estimated to be at risk from surface water flooding
to a depth of greater than 0.3m above ground level during a rainfall event with a 1 in
200 (0.5%) annual chance of occurring. The locations with the greatest number of
properties at risk are:
1.
2.
3.
4.
5.
6.
7.

Exeter 7,619 (based on the FMfSW)
Exmouth 4,006 (calculated locally in the PFRA)
Barnstaple 2,403 (based on the FMfSW)
Teignmouth 2,265 (based on the AStSWF)
Ilfracombe 2,139 (based on the FMfSW)
Ivybridge 1,734 (based on the FMfSW)
Tavistock 1,699 (based on the AStSWF)

To assist in the prioritisation of locations from within this large area and number of
properties potentially at risk, previous studies were reviewed at the outset in order
that this study built on previous work. Figure 3.1 shows the overlapping spatial
extent of authority boundaries and studies discussed in this section. Note that
SFRAs cover District boundaries and South West Water is the sole wastewater
undertaker for the whole of DCC’s administrative area.
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Figure 3.1 Boundaries of authorities and various studies referenced in this
section
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3.3

Preliminary Flood Risk Assessment

The PFRA provides a high level overview across DCC’s administrative area of flood
risk from local flood sources, including surface water, groundwater, ordinary
watercourses and canals. The following are key findings of the PFRA:
•

Nine flood events, each of which caused flooding to more than 50 properties, are
reported as the most significant to have occurred in the recent past. Table 3.1
summarises the nine events, noting that some of these events include a
combination of local flood sources as well as flooding from Main Rivers. It is
also noted in the PFRA that some flood events have been discounted,
specifically from locations where flood defences are now in place, and hence,
the flood risk has been reduced.

Table 3.1 Summary of nine of the most significant flood events in the recent
past
Event
1

Location

Date

5

A number of villages in East
29 Oct
Devon, including Feniton, Ottery
2008
St Mary and Whimple
Exeter – Pinhoe
19 Jul 1972
Bideford
26 Dec
1979
North Devon – Barnstaple and
13 May
surrounding towns including
1996
Ilfracombe
Ottery St Mary
7 Aug 1997

6

Ottery St Mary

7

Teignmouth – town centre and
around First Avenue

8

A number of villages in the
Teignbridge area

9

Stokeinteignhead

2
3
4

Properties Sources
Flooded
334
Surface runoff and
ordinary watercourse
174
160

Ordinary watercourse
Surface runoff

128

Main Rivers, surface
runoff and ordinary
watercourses
Artificial Infrastructure
and sewerage
Main Rivers and surface
runoff
Surface runoff, ordinary
watercourse and Main
Rivers
Surface runoff, ordinary
watercourse and
groundwater
Surface runoff and
ordinary watercourse

57

30 Sep
1997
1 Dec 1972

57
54

7 Dec 2000

54

19 Jun
1957

50

•

There are six locations in DCC’s administrative area which are identified as
‘clusters’ of 1km squares where there is a significant risk to property and critical
services (Figure 3.2). These are (in descending order of national ranking):
Exeter, Tavistock, Barnstaple, Ilfracombe, Teignmouth and Ivybridge. However,
based on local knowledge, Exmouth was also included in the list of locations
likely to be most at risk. Furthermore, revised calculations made using the
Locally Agreed Surface Water Information (see next bullet point) resulted in the
ranking as given in Section 3.2 above.

•

Locally Agreed Surface Water Information, which best represents local
conditions, is a composite of the Environment Agency Flood Map for Surface
Water (FMfSW) and the Areas Susceptible to Surface Water Flooding (AStSWF)
datasets. The majority of the county is best represented by the FMfSW with the
AStSWF better representing local conditions in portions of the following
locations: Great Torrington, Tavistock, Horrabridge and Yelverton, Teignmouth,
Ottery St Mary High Street and Rockbeare.
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•

It is plausible that, by the 2080s, the amount of rain in extreme storms (with a 1
in 5 annual chance or rarer) could increase locally by 40% compared to the 1991
to 1950 baseline level. The increase in damage costs could be greater.

Figure 3.2 Clusters of places above flood risk thresholds (taken from the PFRA)
In addition to the findings from the National Surface Water Mapping studies in
Section 3.2, and the data included in the PFRA, consideration is also given to the
key growth point at Newton Abbot, based on both local flood history, as well as its
designation as a growth point area. A total of 13 locations have therefore been
identified as potentially high risk locations, worthy of closer consideration:
•
•
•
•
•
•
•
•
•
•
•

Exeter
Exmouth
Barnstaple
Teignmouth
Shaldon
Ilfracombe
Tavistock
Ivybridge
Bideford
Ottery St Mary (including Whimple and Feniton)
Newton Abbot
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It is emphasised that these locations have been identified on the basis of residential
properties, commercial properties and critical infrastructure potentially at risk from
local flooding, either at present, or in future due to increased development.
Other locations – identified as potentially at risk because of their environmental or
heritage status – are considered separately in Sections 4 and 5 of this report.

3.4

Strategic Flood Risk Assessments

3.4.1 Introduction
Strategic Flood Risk Assessments (SFRAs) are produced by each planning
authority (Districts / Borough / City and National Parks) to give an assessment of
flood risk from all sources and its implications for land use planning. Level 1 SFRAs
are available for the areas administered by the following: Dartmoor National Park
Authority, East Devon DC, Exeter CC, Exmoor National Park Authority, Mid Devon
DC, North Devon DC, South Hams DC, Teignbridge DC, Torridge DC and West
Devon BC.
In addition to these Level 1 SFRAs, Level 2 SFRAs have been completed for Mid
Devon DC, Teignbridge DC and Torridge DC. A Level 2 SFRA from North Devon is
available for Barnstaple and Bideford, and from South Hams DC for Totnes,
Kingsbridge, Ivybridge and Salcombe.
A summary of the key points, drawn primarily from the Level 1 SFRAs for each
planning authority, in relation to managing local flood risk is given in the following
sections. It is noted that the form of these SFRAs is slightly different between
planning authorities, and therefore the information available for the summaries
below varies. Where applicable, Level 2 SFRAs are also used to highlight the key
findings.
In drawing out the summary information below, particular attention is paid to
references to the nine potentially high risk locations listed in Section 3.3. The SFRAs
are presented in alphabetical order.
3.4.2 Dartmoor National Park (November 2010)
Dartmoor National Park Authority is the planning authority for Dartmoor, covering
significant parts of Teignbridge DC (approx. 35%), West Devon BC (approx. 45%)
and South Hams DC (approx. 25%) administrative areas, as well as a very small
part of Mid Devon DC’s administrative area. Main towns within the study area are
Ashburton, Buckfastleigh, Moretonhampstead, South Brent, Chagford, Horrabridge,
Princetown and Yelverton. The population of the area is set to increase with planned
housing development. Key characteristics are:
•
•

The terrain is generally hilly, with many small rivers originating on the granite
plateau.
The geology is mainly granite and the soils are thin. Combined with the steeply
sloping narrow river valleys, the rivers react rapidly to rainfall and flow to the
coast with confined floodplains. This results in relatively short rainfall response
times in the upper catchments.

Flooding in the area is mainly from fluvial and surface water sources and there is no
tidal influence. 39% of the total flooding is from surface water. The hard rock
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geology (granite) underlying river catchment headwaters minimises the risk of
groundwater flooding.
The conditions for attenuation and infiltration-based SuDS have been assessed for
the many different geological strata.
3.4.3 East Devon (September 2008)
East Devon is predominantly an agricultural area, however the population is set to
increase significantly with planned new development (see Section 8). Key
characteristics are:
•
•

•

Permeability of the underlying geology decreases eastwards until the Axe and
Lim Catchments, which are highly permeable.
There are four Special Areas of Conservation, a Special Protection Area, a
National Nature Reserve and numerous Sites of Special Scientific Interest (see
Section 4), 133 historic monuments and over 3000 listed buildings, with Ottery
St. Mary having 118 scheduled monuments.
High water tables and small frequent flooding (without risk to life or property) in
low-lying areas benefits the local ecology and agriculture.

Surface water flooding is identified as a problem in the catchment, often caused by
runoff from agricultural land and exacerbated when the capacity of drainage
systems is insufficient or when blockages occur. Records of flooding from local
sources are mapped, with locations including Exmouth and Ottery St Mary being
highlighted.
The conditions for infiltration-based SuDS are relatively favourable in some locations
due to the underlying permeable Permo-Triassic sandstones. However, bodies of
impermeable mudstone also occur locally which must be carefully considered.
3.4.4 Exeter (February 2008)
Exeter is predominantly an urban area with a mixture of residential, commercial,
retail and industrial / employment uses, surrounded by more rural areas on generally
higher ground. Key characteristics are:
•

•

•

Exeter is located at the head of the tidal influence of the River Exe, into which
many smaller watercourses discharge. A number of these urban watercourses
have large culverted sections, e.g. the Larkbearne, Longbrook, Northbrook and
Pin Brook.
The general geology of the Exeter area is predominantly of various forms of clay
that are generally impervious and therefore respond rapidly to localised heavy
rainfall.
The Exe estuary has been partly designated as a SSSI and provides particular
habitat features for migrating birds.

Flood risk from surface water flooding is of concern, and a number of flood incidents
have occurred caused by surface water alone, or in combination with river flooding.
Particular events and locations which are highlighted include the Pin Brook in 1972
as well as flooding from the Matford Brook, Taddiforde Brook and Northbrook.
Groundwater and sewer flooding are not highlighted as issues of particular concern
in Exeter.

Devon SWMP – Phase 1 Strategic Assessment

15

Recommendations for management of local flood risk include discharge to
soakaways or other infiltration-based SuDS where practicable, and limiting
maximum discharge to watercourses through the use of detention basins.
3.4.5 Exmoor (March 2009)
Exmoor National Park Authority is the planning authority for the northeastern part of
North Devon District Council’s administrative area. Key characteristics are:
•

•

A large number of river catchments have their headwaters within the National
Park where the topography is dominated by high rolling hills with gently sloping
ridges and rocky outcrops.
Many of the watercourses form incised channels flowing through steep confined
valleys. Where channel gradients are steep, flood flows respond rapidly to
rainfall and velocities and depths can be high.

Although a number of flood events have been recorded, they are predominantly
caused by flooding from Main Rivers or the sea. South West Water reported no
flooding issues attributable to the public sewer system.
The conditions for infiltration-based SuDS have been assessed for the many
different geological strata, although the potential is generally low to moderate, being
best in areas underlain by sandstone.
3.4.6 Mid Devon (June 2009)
Mid Devon is predominantly an agricultural area although the population is predicted
to grow by up to 25% over the next 20 years. The foci for this new development will
be Tiverton, Cullompton and Crediton (see Section 8). Within Mid Devon there is the
Blackdown Hills Area of Outstanding National Beauty, 12 Sites of Special Scientific
Interest and a number of local designated sites, including for architectural or historic
interest (see Section 4). There are 49 Scheduled Ancient Monuments and 2560
listed buildings.
In addition to a few isolated incidents of flooding caused by sewers, possibly some
from raised groundwater levels and a number from ordinary watercourses (e.g. in
Cullompton), surface water has been the largest cause of local flood risk. The
incidents are scattered across the District, however, nearly a quarter of the 55
reports of surface water flooding lie within fluvial Flood Zones 2 and 3 which
suggests that high river levels impeding proper drainage may be a contributory
factor. South West Water has only reported a few isolated incidents of sewer
flooding.
An ongoing commitment to SuDS is viewed as vital to improved surface water
management across the District, but no assessment of the suitability of different
areas has been undertaken.
3.4.7 North Devon (February 2009)
North Devon is predominantly rural with land use being mainly agricultural pasture
with some arable. Key characteristics are:
•

The geology is primarily Carboniferous with coastal streams underlain by
Devonian sandstone. The soils are generally loamy or silty and well drained but
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•

prone to seasonal waterlogging in the valleys and coastal regions. Impervious
layers can cause rapid runoff leading to flooding.
The majority of the rivers respond rapidly to rainfall, producing high flood peaks
and water levels that fall quickly after rainfall has ceased.

Local flooding is recorded in a number of locations, with the following issues (which
may not have been addressed via improvement works) being particularly noted:
•
•
•

•
•

Barnstaple: flooding from small watercourses, due to surface water runoff, the
combined sewers and possibly from groundwater
Croyde: flooding from the Crydda Stream (ordinary watercourse)
Ilfracombe: flooding from the East and West Wilder Brooks, due to restrictions in
the culverts that carry the watercourse under Wilder Road from Greenclose
Road to Wildersmouth Beach which are estimated to provide a standard of
protection of around the 1 in 10 (10%) annual chance event.
Fremington: minor surface water and ordinary watercourse issues.
Braunton: flooding from the Acland Stream (ordinary watercourse).

Infiltration and attenuation based SuDS are likely to be suitable at different locations
across the area depending on local geology and soil conditions, with particular
attention required to take account of local groundwater conditions.
In the SFRA Level 2 for Barnstaple, recommendations for SWMPs were made to
the following potential development sites as identified in the Core Strategy:
•
•
•
•
•
•
•

H10A – Land north of Longmeadow Drive
H10B – Land east of Gorwell, north of Goodleigh Road
H11A – Land at Waytown, south of Goodleigh Road
H11B – Land at Maidenford, south of Goodleigh Road
BAR1g – British Telecom Depot, Old Station Road
BAR1i – Transco site, Barbican Road
Seven Brethren site at Sticklepath

3.4.8 South Hams (Level 1 - June 2007; Level 2 – December 2008 and June
2009)
The South Hams District is predominantly rural with a number of small market towns
(e.g. Dartmouth, Ivybridge, Kingsbridge and Totnes) situated within valley and
estuary locations. The geology is predominantly granite underlying the river
catchment headwaters on Dartmoor. Minor aquifers exist in Carboniferous deposits
in the south of the District.
There is a known risk of surface water flooding in some locations within the District,
where a number of incidents have occurred in combination with river flooding. The
following locations are highlighted:
•
•
•
•
•

Dartmouth: flooding due to under capacity of the surface water drainage
system, exacerbated by high tide levels restricting outfalls
Ivybridge: surface water flooding and flooding linked with maintenance of an
ordinary watercourse
Kingsbridge: flooding caused by surface water and fluvial flows linked with tide
locking of outfalls
Salcombe: surface water flooding linked with high tide levels
Totnes: surface water flooding linked with high levels in the River Dart
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The SFRA recommends improvement works to the Ford Valley watercourse in
Dartmouth.
3.4.9 Teignbridge (May 2007)
Teignbridge District is predominantly rural with agriculture being the main land use
(mostly pasture and mixed arable). The population of the District is set to increase
significantly with planned major development (see Section 8).
The geology in the upper part of the District (within Dartmoor National Park) is
mainly granite and the soils are thin. Combined with steeply sloping narrow river
valleys, the rivers react rapidly to rainfall. Lower in the district, the river valleys
become wider, and the geology turns to clay, shales or slate and the soils are
deeper which allows greater infiltration. Karst limestone in the Newton Abbot /
Kingsteignton area produces springs and streams which can rise quickly.
In addition to the significant risk of fluvial and tidal flooding in a number of areas
across the District (e.g. Teignmouth), the risk of surface water and groundwater
flooding is also a concern. Locations noted with a past history of local flooding
include Dawlish, Dawlish Warren and Starcross.
No specific recommendations for improved management of surface water are made.
3.4.10 Torridge (February 2009)
Similarly to North Devon, Torridge is predominantly rural with land use being mainly
agricultural pasture with some arable. Key characteristics are:
•

•

The geology is primarily Carboniferous with coastal streams underlain by
Devonian sandstone. The soils are generally loamy or silty and well drained but
prone to seasonal waterlogging in the valleys and coastal regions. Impervious
layers can cause rapid runoff leading to flooding.
The majority of the rivers respond rapidly to rainfall, producing high flood peaks
and water levels that fall quickly after rainfall has ceased.

Local flooding is recorded in number of locations, with flooding resulting from
deficiencies in the surface water and foul sewer systems in Great Torrington being
particularly noted. It is also noted that the 1979 flooding of Bideford recorded in the
PFRA could be included in a future revision to the SFRA.
The use of water storage, soakaways and SuDS is recommended where conditions
allow.
In the SFRA Level 2 for Torridge, some potential development sites in Bideford town
centre were identified at risk from surface water flooding. These include:
•
•
•
•
•
•
•

B1 – Livestock Market
B2 – Kingsley Road
B3 – The Pill
B4 – Brunswick and Clarence Wharves
B5 – Westcombe Depot
B6 – New Road (south)
B7 – Kynochs area
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It is worth noting that surface water flood risk mapping has been carried out as part
of the SFRA Level 2 study.
3.4.11 West Devon (October 2007)
West Devon is sparsely populated, with approximately one third of the population
living in the main towns of Tavistock and Okehampton. Key characteristics are:
•

•
•

The terrain is generally hilly, and includes many small rivers originating on the
granite plateau of Dartmoor. The District is bordered on the west side by the
Tamar Valley Area of Outstanding Natural Beauty.
Approximately half of the area of the District is part of Dartmoor National Park.
Similarly to Teignbridge, the geology in the upper part of the district (within
Dartmoor National Park) is mainly granite and the soils are thin. Combined with
the steeply sloping narrow river valleys, the rivers react rapidly to rainfall. Lower
in the district, the river valleys become wider and the geology turns to clay,
shales or slate and the soils are deeper which allows greater infiltration.

Flooding in the District arises from issues of a relatively localised nature. These
include: surcharging of sewer systems; the blockage of culverts and gullies resulting
in overland flow; unmapped watercourses; and surface water flooding. There is a
minimal risk of groundwater flooding. Information on previous flooding from various
sources was not provided for the SFRA. However, relatively widespread flooding,
which included surface water flooding, is noted as having occurred in October 2000
across a number of settlements.
No specific recommendations for improved management of surface water are made.
3.4.12 Recommendations for Update of the SFRAs
The above SFRAs have been produced between 2007 and 2011. No specific dates
are set for their review, but the following are noted:
•
•
•

the increased emphasis on local flood risk which was not clear prior to 2007 in
particular;
changes to the roles and responsibilities of the various organisations;
some of these documents were published nearly 5 years ago

It is, therefore, recommended that the SFRAs are reviewed and updated, and that
the following are considered:
•

As well as providing information on local flooding since publication of the
previous SFRAs, gaps in the existing record of past local flooding should be
filled.

•

A consistent assessment of the suitability of SuDS across the County would be
helpful to promote use of appropriate SuDS techniques.

All SFRA data should be made available and collated centrally by DCC, in GIS form
where practical.
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3.5

Catchment Flood Management Plans

3.5.1 Introduction
Catchment flood management plans (CFMPs) are high-level planning tools
produced by the Environment Agency that set out objectives for flood risk
management across each river catchment and estuary. They consider all sources of
inland flood risk and also cover flooding associated with inter-tidal areas of
estuaries. CFMPs are available for the following Devon catchments: Exe; East
Devon; North Devon; South Devon and the Tamar catchments. In drawing out the
summary information below, particular attention is paid to references to the nine
potentially high risk locations listed in Section 3.3.
3.5.2 East Devon CFMP (August 2008)
In East Devon, 21% of the recorded incidents of flooding were caused by surface
water runoff. However, the majority of surface water flooding incidents have only
affected a small number of properties so it can be described as ‘high frequency but
low impact’. Locations which have been particularly affected include Beer and Ottery
St Mary. There is understood to be a low risk of flooding from sewers or raised
groundwater. Recommended actions from the CFMP include the following:
Ottery St Mary
o Promote self-help opportunities to provide protection from flooding in Ottery
St Mary.
o Carry out a study in the catchments of the Furze Brook, working with the
agricultural industry, to try and change land management practices to reduce
the direct run-off from agricultural land.
o Influence South West Water to improve the capacity of combined sewers in
Ottery St Mary.
Beer
o Develop a land management strategy for Beer.
3.5.3 Exe CFMP (August 2008)
In the Exe Catchment, 17% of the recorded incidents were caused by surface water
runoff and combined surface water/fluvial flooding. Locations which have been
particularly affected include Cullompton and Exmouth where ordinary watercourses
have been the major source. Exeter also has some specific recommendations
although some of the surface water flood risk identified is from ordinary
watercourses. Recommended actions from the CFMP include the following:
Cullompton
o Work with partners to manage surface water flooding issues in Cullompton,
incorporating SuDS where appropriate.
o Investigate opportunities to make hydraulic and environmental improvements
to the tributary streams, both to provide environmental enhancements and to
reduce flood risk from blockages to culverted sections. In particular, look at
the possibility of opening up culverted sections.
o Engage landowners to influence land use and land management practices in
the upper Culm catchment, which is relatively shallow and low lying and has
the potential to significantly reduce and attenuate peak flows by holding back
flood water.
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Exeter
o Work with partners to retro-fit SUDs, with consideration to be made for a
commuted sum for maintenance where appropriate.
o Investigate opportunities to restore areas of the North Brook and Pin Brook in
Exeter to provide environmental enhancements and to reduce flood risk.
Both of these watercourses have parts that are designated as ordinary
watercourses.
Exmouth
o Work with partners to retro-fit SuDs in problem areas. This includes
identifying and retro-fitting SuDs where problems related to highway
drainage entering sewerage systems have been identified. Ensure that
allowance is made for a commuted sum for future maintenance of SuDs.
Identify locations where SuDs could be fitted to include areas where surface
water problems ‘are associated with tide-locking.
o Investigate measures upstream to reduce the risk. Engage landowners to
influence land use and land management practices in the catchments.
3.5.4 North Devon CFMP (December 2008)
In the North Devon Catchment, 18% of the recorded incidents were caused by
surface water and 3% of flooding incidents were from sewer flooding. Locations
which have been particularly affected include Barnstaple, Bishops Tawton and
Bideford where surface water and sewers have been sources of flooding, alongside
fluvial and tidal sources. Recommended actions from the CFMP include the
following:
Barnstaple and Bideford
o Reduce risk in the long term through spatial and development planning.
Ensure that all new developments are fitted with SuDS and work with
partners to retrospectively fit SuDS in problem areas.
o Investigate opportunities to store and attenuate surface water flows
particularly by using brownfield sites. This particularly applies to drainage
from roads.
3.5.5 South Devon CFMP (September 2008)
In the South Devon Catchment, 15% of the recorded incidents were caused by
surface water, 2% of flooding incidents were from sewer flooding, and 2% from
groundwater flooding. Locations which have been particularly affected include
Teignmouth and Dartmouth. There are no recommended actions from the CFMP
which immediately link in with improved management of surface water.
3.5.6 Tamar CFMP (December 2008)
In the Tamar Catchment, around 6% of the recorded incidents were caused by
surface water runoff, 2% of flooding incidents were from sewer flooding, and 2%
from groundwater flooding. Locations which have been affected include Tavistock
which has suffered flooding from the combined sewers. Recommended actions from
the CFMP for Tavistock include the following:
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•

•

3.6

Review urban drainage capacity within Tavistock particularly with regard to infill
and new development to find out where improvements can be made, by Local
Authorities and developers taking action.
Review possibility of more woodland and forest cover by diversifying farming
and involving the community in promoting the development of woodland on
upper catchment slopes to store water in the upper parts of the catchment,
benefiting the lower parts of the catchment.

Integrated Urban Drainage Studies

South West Water is currently undertaking an Integrated Urban Drainage (IUD)
Study in Great Torrington, and is proposing to undertake one in Exmouth. The
locations for these studies have been guided by an understanding of past sewerrelated flooding issues, as well as an appreciation of future risk. The scope of these
studies will closely follow the scope of a Surface Water Management Plan, as
defined by the latest Defra guidance. The following are anticipated to be key
elements of both studies, although there is flexibility to review the scope of the later
phases based on the outcomes of the scoping study:
•

Phase 1: Scoping
o Establish partnership approach, including at least SWW, the Environment
Agency, DCC and the District Council
o Collation, mapping and sharing of available data
o Screening to identify and agree sub-areas for further detailed assessment
o Define remaining study scope and objectives

•

Phase 2: Risk Assessment
o Develop integrated model as required to understand and map hazard and
risk, including the potential impact of climate change

•

Phase 3: Mitigation Options
o Identify and develop high level mitigation options which can accommodate
the likely effects of climate change and future development
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4

Local Flooding and Sensitive Environmental Areas
4.1

Introduction

This Phase 1 SWMP has identified designated wildlife sites that may be sensitive to
local flooding. The high level screening exercise has identified designated wildlife
sites in Devon that have overlaps with areas subject to local flooding (based on the
Locally Agreed Surface Water Information maps – see Section 3.3) and assesses
the likely significance of local flooding to them.

4.2

Legislative Context

The Wildlife and Countryside Act 1981 (as amended) affords protection to Sites of
Special Scientific Interest. Special Areas of Conservation and Special Protection
Areas are designated under the EU Habitats Directive and EU Birds Directive
respectively, and receive legal protection under the Conservation of Habitats and
Species Regulations 2010. The Regulations also provide for the control of
potentially damaging operations whereby consent may only be granted once it has
been shown through appropriate assessment that the proposed operation will not
adversely affect the integrity of the site.
As a Competent Authority (as defined in Section 7 of the Conservation of Habitats
and Species Regulations 2010), Devon County Council, in exercising its functions,
must have regard to the requirements of the Conservation of Habitats and Species
Regulations 2010. Additionally, under Section 28G of the Wildlife and Countryside
Act 1981 (as amended), a local authority has a duty to take reasonable steps,
consistent with the proper exercise of the authority’s functions, to further the
conservation and enhancement of the flora, fauna or geological or physiographical
features for which a SSSI has been designated. Under Section 28H of the Wildlife
and Countryside Act 1981 (as amended), Natural England must be given notice
prior to commencement of any operation likely to affect the features of special
interest of a SSSI.

4.3

Methodology

All designated wildlife sites within Devon that receive statutory protection (i.e.
Special Areas of Conservation (SAC), Special Protection Areas (SPA), Sites of
Special Scientific Interest (SSSI) and Ramsar sites) were identified using online data
sources provided by Natural England and the Joint Nature Conservation Committee.
The location of each site was compared with the locations of areas subject to local
flooding (based on the Locally Agreed Surface Water Information). Where an
overlap between a designated site and a zone of potential local flooding existed, an
assessment was undertaken to identify the area of the designated site potentially
affected by flooding and whether local flooding (or future management activities that
may be implemented to address flooding) was likely to be significant in terms of the
potential impacts to the qualifying interests or conservation objectives of the
designated site.
Factors affecting the integrity of these sites (with regard to their qualifying interests
or conservation objectives) were reviewed to provide a basis for considering
whether local flooding, or future management to alleviate flooding, might affect site
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integrity. While conservation objectives are specific to each site, certain generic
objectives tend to apply, including:
• Maintaining the population of the habitat/species as a viable component of the
site;
• Maintaining the distribution of the habitat/species within the site;
• Maintaining the distribution and extent of any supporting habitat;
• Maintaining the structure, function and supporting processes of habitats
supporting the species; and
• Ensuring there is no significant disturbance of species for which a site has been
designated.
The following criteria were used to screen out designated sites from this
assessment:
• Sites which are not directly affected by local flooding;
• Sites which are subject to flooding but where the qualifying interests of the site
are not sensitive to flooding e.g. sites designated for their geological value or
wetland sites where flooding forms part of the natural regime required to maintain
the habitat; and,
• Sites where flooding would affect less than 0.5% of the designated area as the
risk of significant impacts occurring at this scale are considered to be minimal
The percentage of a site affected by local flooding has not been used as a screening
criteria (aside from when <0.5% of a site would be affected by flooding) as a
correlation does not always exist between the area of an impact and its magnitude
or significance i.e. an adverse significant impact may still arise even though only a
small area of a site is affected; alternatively, widespread flooding may result in a low
or negligible impact. It is outside the scope of this study to carry out an ecological
impact assessment for specific locations within the boundary of a designated site so,
where the criteria described above have not been met, the site has been included in
this assessment irrespective of the area affected by flooding.
Furthermore, it should be acknowledged that the impacts of local flooding to
designated sites may vary depending on the time of year that a flood event occurs
and its duration. For example, a flood event occurring during the spring or summer
could impact the breeding success of a range of invertebrate, bird or small mammal
species, whereas a flood event of the same magnitude during the autumn or winter
may have negligible effects. The assessment of such specific impacts is beyond the
scope of this study and where doubt exists, a precautionary approach has been
adopted and the site has been ‘screened in’.
The sites listed in tables in Appendix B have been ranked based on the percentage
of their area affected by flooding, as opposed to their perceived ecological value
within Devon. As such, the tables should not be used to compare the ecological
importance or value of the designated sites within the county and should be used
solely as a means of identifying locations that may require action to mitigate the
impacts of local flooding.
Finally, the National Nature Reserves (NNRs) in Devon are also designated as
SSSIs and hence, the assessment of NNRs is covered by the assessment for
SSSIs. No readily available data is available showing the extent of Local Nature
Reserves (LNRs) that are subject to flooding and so no assessment of these sites
has been undertaken.
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4.4

Results

The county of Devon supports 19 SACs, 3 SPAs, 1 Ramsar site and 211 SSSIs. Of
these designated sites, 17 SACs, 3 SPAs, 1 Ramsar site and 144 SSSIs have
overlaps with areas which could be subject to local flooding as defined by the
Locally Agreed Surface Water Information. A total of 120 of these sites have been
screened out of the assessment based on the criteria described in Section 4.3
above. The remaining 45 sites are described in the tables in Appendix B. An
overview map showing the location of all screened in sites is provided in Appendix
C.
Of the remaining 45 sites, the sites in each designation category with the largest
percentage area potentially susceptible to local flooding are:
•

Special Areas of Conservation: Exmoor and Quantock Oakwoods SAC –
6.3% of 1895ha area potentially susceptible. This site supports extensive tracts
of old sessile oak woods in conjunction with heath. A maternity colony of
barbastelles utilises a range of tree roosts in this area of predominantly oak
Quercus spp. woodland.

•

Special Protection Areas: East Devon Heaths SPA – 0.7% of 1120ha area
potentially susceptible. This site is designated for its populations of European
nightjar Caprimulgus europaeus (2.4% of GB breeding population, count as at
1992) and Dartford warbler Sylvia undata (8% of the GB breeding population,
count as at 1994).

•

Sites of Special Scientific Interest: Bradiford Valley – 38% of 24ha area
potentially susceptible. This site is designated for its woodland and associated
habitats, including for breeding birds.

Impacts associated with local flooding which could potentially affect the nature
conservation status of designated sites include, but are not limited to:
• Habitat loss – flooding, albeit temporary, can lead to habitat loss as a result of
inundating sensitive habitats (such as breeding habitats or sensitive vegetation
communities), damaging or degrading soil structure, or altering soil chemistry.
• Changes in hydrology and/or water quality – flood events can lead to changes in
the flow of water, increased erosion of rivers and streams, or release pollution or
contaminants (from sewers or agricultural sources).
• Direct mortality – flooding can lead to the direct mortality of species (such as
invertebrates or the chicks of ground nesting birds) for which a site has been
designated.
The sites described in Appendix B are located within areas which may be subject to
local flooding and all exhibit potential sensitivities to impacts associated with
flooding. Whilst flood events are likely to be infrequent and short in duration, there is
potential for impacts to designated sites to be significant, especially when combined
with other external pressures and influences. As such, potential impacts to
designated sites should be taken into consideration when identifying and prioritising
locations that require action to alleviate local flooding.
In this initial assessment, sites have been ranked based on the area of land which
may flood. From an ecological perspective, it is recommended that flood
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management strategies are focused on areas within, or immediately adjacent to
these sites with priority first given to Special Areas of Conservation and Special
Protection Areas, followed by SSSIs in descending order based on the percentage
of the site that is subject to flooding. Furthermore, consideration should be given to
prioritising flood management strategies for areas where clusters of designated sites
exist within close proximity to each other.
Where the Surface Water Management Plan would require flood alleviation works
within or immediately adjacent to any designated sites (this also applies to those
sites which have been screened out), a project specific ecological assessment
should be undertaken to identify any impacts to those sites.
In accordance with Regulation 21 of the Conservation of Habitats and Species
Regulations 2010, where a proposal is considered likely to have a significant effect
on a SPA or SAC and is not directly connected with or necessary to the
management of that site, an appropriate assessment of the implications for that site
in view of its conservation objectives must be made. In line with the Regulations and
current guidance documents, the assessment process is made up of three key
stages. Where necessary, it is therefore recommended that the first stage be
undertaken to identify the potential impacts of any projects arising from the SWMP
to SPAs or SACs. Table 4.1 summarises the stages involved in carrying out a full
assessment.
If a SSSI would be affected, legal assent should be sought from Natural England
(this would be subject to a suitable mitigation strategy) prior to commencement.
Table 4.1 Summary of assessment stages
Stage

Task

Outcome

Stage 1: Screening

•
•

Description of the plan
Identification of potential
effects on Natura 2000
sites
Assessing the effects on
Natura 2000 sites
Gather information (plan
and Natura 2000 sites)
Impact prediction
Evaluation of impacts in
view of site’s
conservation objectives
Where impacts
considered to affect
qualifying features,
identify alternative
options.
If no alternatives exist,
define and evaluate
mitigation measures
where necessary.

Where effects are unlikely, prepare
a ‘finding of no significant effect
report’.
Where effects judged likely, or lack
of information to prove otherwise,
proceed to Stage 2.
Appropriate Assessment report
describing the plan, Natura 2000
site baseline conditions, the
adverse effect of the plan on the
Natura 2000 site, how these effects
will be avoided through, firstly,
avoidance, and secondly mitigation
including the mechanisms and
timescales for these mitigation
measures.
If effects remain after all
alternatives and mitigation
measures have been considered
proceed to Stage 3.

Identify ‘imperative
reasons for overriding
public interest’ (IROPI)
Identify potential
compensatory
measures.

It is recommended that this stage
is only taken as a last resort as its
requirements are onerous.

•

Stage 2: Appropriate
Assessment

•
•
•

•

•

Stage 3:
Assessment where
no alternatives exist
and adverse impacts
remain taking into
account mitigation

•

•
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5

Local Flooding and Heritage Assets
5.1

Introduction

The Environment Agency provided an assessment of which heritage assets could
be at risk of surface water (local) flooding in a 1 in 200 (0.5%) annual chance flood
event, where the depth is greater than 0.3m above ground level.
Scheduled Monuments are by definition of National Importance and are protected by
law under the Ancient Monuments and Archaeological Areas Act 1979. Under the
1979 Act, all works affecting Scheduled Monuments require Scheduled Monument
Consent.
Listed buildings are protected under the Planning (Listed Buildings and
Conservation Areas) Act 1990, and are recognised to be of special architectural or
historic interest. Under the Act, planning authorities are instructed to have special
regard to the desirability of preserving a Listed Building, its setting, or any features
of special architectural or historic interest which it possesses (Planning (Listed
Buildings and Conservation Areas) Act section.66(1)). Designation as a Listed
Building confers additional controls over demolition and alteration through the
requirement for Listed Building Consent to be gained before undertaking alteration
or demolition.
National planning policies on the conservation of the historic environment are set out
in Planning Policy Statement 5: Planning for the Historic Environment5, with
information on the implementation of these policies provided in the Historic
Environment Planning Practice Guide6.
The following observations are made based on this high level assessment:
•

There are Listed Buildings (Grade I and II) at risk across DCC’s area (Figure
5.1), although these are scattered across a number of locations, with at most
two buildings at risk within any 1km2 area.

•

There are many Scheduled Monuments at risk across the area (Figure 5.2), with
a number of 1km2 areas containing 2-4 at risk. However, the greatest
concentration is around Trowlesworthy Warren in South Hams District. The
density of Scheduled Monuments at risk in this area is such that the location
ranks 6th highest in England.

It is emphasised that the mapping shown in Figures 5.1 and 5.2 identifies Listed
Buildings and Scheduled Monuments that are subject to significant flood risk based
on surface water flood risk mapping i.e. it does NOT identify whether or not these
heritage assets are at risk from fluvial (main river) flooding, or flooding from the sea /
estuaries.

5

DCLG, 2010a, Planning Policy Statement 5: Planning for the Historic Environment,
Department for Communities and Local Government
6
DCLG, 2010b, PPS5 Planning for the Historic Environment: Historic Environment Planning
Practice Guide, Department for Communities and Local Government
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It is noted that the East Devon SFRA states that Ottery St. Mary has 118 scheduled
monuments although these are not highlighted as being at particular risk in the
national assessment. However, the risk to these monuments should be considered
as part of any future work.
Due to the concentration of Scheduled Monuments around Hentor Warren, Legis
Tor and Trowlesworthy Warren, this area is considered in more detail, with the
findings included in Appendix D.

Figure 5.1 Listed Buildings at risk of surface water flooding (map provided by
the Environment Agency)

Figure 5.2 Scheduled Monuments at risk of surface water flooding (map
provided by the Environment Agency)
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6

Local Flooding and Impounded Water Bodies

A high level risk analysis of the potential impacts of local flooding on Impounded
Water Bodies was carried out to determine whether they should be included in the
overall Surface Water Management Plan.
In the first instance, those bodies which are designed to impound water are
designed with reference to the impacts of water damage and therefore it would
seem sensible to assume that supporting infrastructure, telemetry housing, pumping
housing etc, would be fitted out in such a way as not to be impacted by local flood
sources. Some examples of specific types of impounded water are:
•

Flood detention reservoirs are designed with significant fluvial events in mind
and therefore flooding from local flood risk sources is unlikely to adversely affect
its ability to operate. If groundwater could affect the reservoir, this will have been
considered in the design.

•

Impounding storage reservoirs are unlikely to be impacted by local flood sources
as they are located across streams and thus designed to safely pass significant
fluvial floods (whether on a Main River or Ordinary Watercourse), which will be
greater than other local flood sources. As for flood detention reservoirs, if
groundwater could affect the reservoir, this will have been considered in the
design.

•

Canals are designed to allow conveyance of water, with transverse drainage
across the canal either conveyed below the canal in a culvert or dealt with by the
stream flowing into the canal and then out on the far side in a spillway.

Owing to these factors it is concluded that impounded water bodies are not likely to
be adversely affected by local flood sources, as they will have been specifically
designed to either: (a) deal with local flood sources specifically (e.g. a reservoir
located on an ordinary watercourse); or (b) deal with flood flows from Main Rivers
which are greater than flows that will be experienced from local flood sources. It is
therefore concluded that impounded water bodies should not be considered further
in this Phase 1 study.
However, Section 21 of the Flood and Water Management Act requires LLFAs to
maintain a register of structures or features which, in its opinion, are likely to have a
significant effect on flood risk. Which structures are detailed on the register is to be
determined by the LLFA but, for those entered on the register, information about the
ownership and state of repair must be given. Structures or features entered on the
register do not have to be primarily concerned with local flood risk, although
populating the register with such structures or features in the first instance may be
most beneficial as this information may not have been collated elsewhere. In due
course, however, DCC (as the LLFA) may decide to use the register as a means of
better understanding the wider flood risk across the county and therefore enter
details of other flood risk assets e.g. canals and reservoirs.
Having readily available information on ownership of a canal or reservoir asset, for
example, may help DCC to quickly identify the responsible authority if a flood event
occurs which may be connected with the asset. Obtaining updated information about
the asset condition from the owners based on their own monitoring programme
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should be discussed. It is therefore recommended that the following steps are
considered:
•
•
•

DCC work with the owners of impounded water bodies to scope the scale of
flood risk posed by a breach.
If the flood risk is likely to be significant then DCC should decide whether to
include such assets on the register, even though they may not directly affect
local flood risk.
If such assets are to be included on the register then DCC should work with
the asset owners to identify which data could be made available.
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7

Groundwater Flooding
7.1

Introduction

Groundwater flooding is a term which has been widely used to cover a range of
impacts caused by increased volumes of groundwater at or close to the surface7.
The following consequences are generally observed as a direct result of excess
groundwater at or close to surface:
•
•
•
•
•

flooding of basements of buildings below ground level;
flooding of buried services or other assets below ground level;
inundation of farmland, roads, commercial, residential and amenity areas;
flooding of ground floors of buildings above ground level; and
overflowing of sewers and drains.

Sources of groundwater flooding events can broadly be divided into a number of
types, including:
•
•
•
•
•
•

rise of typically high groundwater levels to extreme levels in response to
prolonged (long duration) extreme rainfall;
rise of groundwater level in aquifers in hydraulic continuity with high in-bank river
levels or extreme tidal conditions;
rising groundwater levels in response to reduced groundwater abstraction in an
urban area (groundwater rebound) or a mining area (minewater rebound);
subsidence of the ground surface below the current groundwater level;
rise of groundwater levels due to leaking sewers, drains and water supply mains;
changes to groundwater levels and flow due to the loss of natural storage and
drainage paths and due to artificial influences such as the creation of
obstructions (e.g. sealed basements) and pathways (e.g. trenches).

However, the likely dominant sources in Devon are the first two listed above.
As stated in the PFRA, the geology of Devon consists of sandstones and shale
underlying much of the County. Slates, sandstones and volcanics are found in South
Devon and Exmoor National Park in North Devon, and granite makes up the
majority of Dartmoor National Park in South Devon. Figure 7.1 shows the
consolidated aquifers across England and Wales coloured according to their
dominant flow mechanism. In Devon, the majority of the area, particularly in the
north and west, is underlain by aquifers which are either concealed, have limited
potential or do not otherwise have significant groundwater. However, along the Exe
valley and in East Devon are some consolidated aquifers with the potential to
generate high groundwater levels.

7

Jacobs (2007) Making Space for Water: Groundwater flooding records collation, monitoring
and risk assessment (HA5). Consolidated Report. December 2007
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Figure 7.1 The distribution of all solid aquifer types in England and Wales
overlaid with Environment Agency Region and Area boundaries.
Areas shown as white denote concealed aquifers, aquifers of
limited potential and regions without significant groundwater
Notes: Some features of this map are based on information provided by the Environment Agency,
Copyright © Environment Agency, 2007. Some features of this map are derived from 1:625,000 scale
BGS hydrogeology data under licence 2006/071A. British Geological Survey. © NERC
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7.2

Recorded Incidents of Groundwater Flooding

No incidents of groundwater flooding were recorded in Devon in the 2004 database
produced for Defra8. In the review of SFRAs in Section 3.34, localised groundwater
flooding incidents have been recorded in Budleigh Salterton and Barnstaple.
Additionally, several records of groundwater flooding are included in local
Environment Agency records as noted in Table 7.1.
Table 7.1 Summary of Environment Agency Groundwater Flooding Records
for Devon
Location

Date

Culmstock

30/09/1960

Culmstock - 12 properties affected 8 private 4
commercial

Uffculme

30/09/1960

Uffculme - 6 properties affected

Weare Gifford

30/09/1960

Weare Gifford - 12 properties affected

Budleigh Salterton

29/05/1998

Budleigh Salterton - at least 1 property flooded

Budleigh Salterton

26/08/1998

Budleigh Salterton - at least 1 property flooded

Crediton

26/12/1999

Crediton, Black Dog - at least 1 property flooded

Dunsford

07/12/2000

Dunsford - at least 7 properties flooded

Budleigh Salterton

14/10/2001

Budleigh Salterton - at least 1 property flooded

Whimple

14/11/2002

Whimple – 1 property '
water through floor'

7.3

Detail

Predicted Risk of Groundwater Flooding

Across England, recording of groundwater flood events, outside areas underlain by
Chalk where the phenomenon is relatively well known, has been inconsistent and
incomplete. Therefore, records, or the absence of records, of groundwater flooding
is not on its own a reliable indicator of risk. Therefore, two independent mapping
techniques have been used to assess the potential risk of groundwater flooding:
•

The Jacobs Groundwater Emergence Map indicates areas within which
groundwater could rise to be at, or near, the ground surface following
prolonged above average rainfall, as was experienced in the winter of 2000/1.
The map shows groundwater rise within consolidated aquifers (Sandstone etc.)
but not permeable superficial deposits. The map for Devon is shown in Figure
7.2. As per Figure 7.1, there are few large aquifers with the potential to
generate substantial groundwater emergence outside the southern portion of
the Exe catchment. Even within this area, the minor local aquifers have
restricted annual fluctuations in groundwater levels. It is noted that the
confidence in the mapping for this location was assigned the lowest available

8

Jacobs (2004) Strategy for Flood and Coastal Erosion Risk Management: Groundwater
Flooding Scoping Study (LDS 23). Final Report, Volumes 1 and 2. May 2004.
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value (Level 3), based on the complex nature of the geology and the lack of
data available for calibration and verification. There are a number of rivers with
large groundwater-driven baseflow components.
•

The Environment Agency Areas Susceptible to Groundwater Flooding
(AStGWF) data shows the proportion of each 1km grid square where geological
and hydrogeological conditions indicate that groundwater might emerge. The
map covers consolidated aquifers (Sandstone etc., termed '
clearwater'
flooding) and permeable superficial deposits which may lie adjacent to
watercourses. The AStGWF data is shown in Figure 7.3 where brown shades
show the proportion of each 1km grid square susceptible to flooding from
consolidated aquifers (clearwater flooding) and green shades show the same
proportion for flooding from permeable superficial deposits. The data indicates
that a high proportion of the following areas may be susceptible to groundwater
flooding from consolidated aquifers: east of Tiverton, Ottery St Mary and
following the River Otter to Budleigh Salterton. Similarly, for superficial
deposits: Barnstaple, the River Axe valley to Axminster and to the north of
Exeter may be most susceptible to this form of groundwater flooding.

Based on the AStGWF, the PFRA highlights the following areas that may be at risk
of groundwater flooding: High Bickington in Torridge, Tiverton, Cullompton,
Crediton, Kingsteignton, Newton Abbot, Rydon Stream Catchment, Starcross,
Dawlish and Dawlish Warren.
It is not yet clear what impact climate change will have on aquifers, and therefore
groundwater flooding. Possible impacts for consolidated aquifers are for increasing
recharge in wetter winters, or decreasing recharge in drier summers. Permeable
superficial aquifers are likely to continue to respond to high river or tidal levels as
currently, so may be susceptible to rising sea level and increased river flows.

7.4

Summary

Groundwater flooding has been observed in some localised areas across Devon but
has not been a widespread or substantial form of local flood risk to date. This picture
may be skewed in part by a lack of understanding and under reporting of this form of
flooding. However, the geology and predictive mapping techniques available also
suggest that groundwater flooding is most likely to occur in relatively localised areas.
It is, however, still important that, where risk is suspected, groundwater flooding is
taken into account alongside other forms of local flooding. More confidence in the
prediction of areas susceptible to groundwater flooding would assist this
consideration, particularly addressing the potential impacts of climate change. Such
improvements may be best undertaken at a national scale by the Environment
Agency which has an overview for all sources of flooding.

Devon SWMP – Phase 1 Strategic Assessment

34

Figure 7.2 Groundwater Emergence Map for Environment Agency Devon Area (Taken from Jacobs, 2004)
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Figure 7.3 Overlay of Groundwater Emergence Map (for 2m rise) and AStGWF
map in Devon
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8

Areas Identified for Development
8.1

The Importance of Planning in Flood Risk Management

Improving management of local flooding will involve a range of stakeholders and
involve both social planning and technical solutions. With local flooding, the source,
the impact and who should be responsible is not always clear. However, one of
DCC’s responsibilities as Lead Local Flood Authority is to identify which Risk
Management Authority is most appropriate to respond to a given flood event.
Therefore, the challenge is to create a framework in which all stakeholders can
operate together to reduce flood risk. This is particularly important in proactive, as
well as reactive, risk management.
Engineers have known for some time that drainage system capacities cannot easily
be increased without increasing the flood risk downstream. The challenge is to find
ways in urban areas of replicating natural processes that reduce flooding. Existing
buildings cannot easily be moved out of the path of water, but longer term planning
can provide opportunities to replicate the natural processes which reduce runoff and
make space for water.
Runoff is best controlled close to the source where it is easier to manage rather than
further along the pathway where volumes are much greater. Where surface water
sewers are separate from the foul sewer system, there are greater opportunities for
storm water to be managed on the surface. A long term goal should be to replace
combined elements of the sewer system, which are prolific throughout many of the
urban areas in Devon, with separate systems, although this will require major
infrastructure change. It is, however, important that new developments use separate
systems and do not increase the load in the existing combined system.
Flood modelling and mapping identifies where flood water for different rainfall events
is likely to go. The opportunity exists now to develop measures to hold water up as
close to the source as possible, e.g. on the roofs of buildings, or modify the routes
where surface water flows. Streets and open spaces can be designed or reshaped
to direct flood water to safe places and hold it there until the peak flows in the drains
and watercourses have subsided. This will reduce flood risk to others further
downstream.
In many cases, the options to better manage surface water flooding will not be quick
fixes, because these tend to be least sustainable. The options need to be
sustainable and holistic addressing all sources of flooding and considering social
and environmental aspects as well as technical and economic factors. Such
schemes are likely to be implemented:
incrementally over time;
taking advantage of opportunities as they arise with other development work or
maintenance; and
through planning policy and control.
With many stakeholders, options need to provide multiple and mutual benefits in
order to share costs of implementation and/or gain support. As a principle, options
should seek to keep water on the ground surface rather than underground wherever
possible. Surface options are generally less expensive, easier to maintain and
provide more opportunities for social and environmental enhancement. This can
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only be done by planners, engineers and political leaders working in an integrated
way with, and within, the various organisations responsible for different aspects of
‘drainage’ – which includes the sewerage system, highway drainage, and open and
culverted watercourses whether they be classed as Main River or Ordinary
Watercourse.
The concept of shared space is the reintegration of all the functions of space and is
being applied in a number of locations across the UK. The relevance of shared
space to integrated drainage is that planners should arrive at the understanding that
the space can be designed for a wider range of uses: not only for example, cars,
buses, wheelchairs, bikes and pedestrians, but also for managing surface water and
flood risk by creating spaces for water to flow and to be stored safely. Conceptually,
this issue is common in social planning and also relevant to infrastructure related
issues where a large number of stakeholders need to take an integrated approach to
solving common problems. Solutions require organisation and best practice
examples are most evident where the organisational role is largely with a single
authority that has the power and leadership to implement policy, incentives and
measures necessary for change.
It is evident that the required changes to infrastructure and its management need to
be planned for and implemented over the medium to long term and that all
stakeholders need to be involved throughout. There are a range of measures
available related to controlling surface water runoff at its source, along its pathway
or, as a last resort, at the location of the receptor. This source-pathway-receptor
model, the merits of different approaches is explained further in Appendix G.
However, the choice of and delivery of a flood risk management option may depend
on incentives, funding and coordinating implementation. It is important to note that
flood risk can be reduced but never totally eliminated. Sometimes, it may be more
appropriate, at least in the short term, to ensure people are risk aware and to issue
flood warnings rather than implement engineered solutions. However, over time,
with effective planning and implementation of sustainable measures, backed up by
effective policy and guidance, flood risk can be significantly reduced in a sustainable
way as part of new development or redevelopment of brown field sites.
The following sections outline the main proposed development areas within each of
the planning authorities in Devon, and the implications for management of local
flood risk, with particular reference, where appropriate, to the potential high risk
locations identified in Section 3.3.

8.2

Proposed Development in East Devon

The south-eastern part of Devon, centred on the City of Exeter and surrounding
areas, has seen substantial development and strong economic performance in
recent years. This overall growth pattern is set to continue, with development in the
West End of East Devon playing a key part. Therefore the Core Strategy sets the
overall preferred approach as focussing major development in East Devon'
s West
End, although growth is also planned for the towns of East Devon. The overall
strategy for development in East Devon is for 16,400 homes and 168 hectares of
employment land to be provided in the period to 2026.
The following observations are made in relation to the potential high risk locations
that are the focus of this Phase 1 SWMP:
•

Whilst much of the West End development will be between the A30/M5 and the
railway around Exeter Airport, the proposed development area which has most
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relevance to this SWMP study is Pinhoe, where mixed use, residential led
development is planned. It will be important that the proposed 800 new homes
and 3 hectares of employment land around Pinhoe respects natural flow routes,
takes appropriate account of flooding which has occurred in the past and the
risk which may be better understood through detailed SWMP study.
•

The proposed development between the A30/M5 and the railway around Exeter
Airport is downstream (along the Main River Cranny) of Whimple where
flooding has occurred in the past. Therefore, management approaches taken in
Whimple should not increase flood risk further downstream.

•

Proposed development at Goodmores Farm on the northern perimeter of
Exmouth could provide an opportunity to limit runoff into the watercourse which
is a tributary of the Withycombe Brook.

•

The 250 homes and 3 hectares of employment land proposed for Ottery St
Mary must take appropriate account of flooding which has occurred in the past
and ongoing works to better manage the risk.

A Water Cycle Study undertaken by South West Water (SWW) for the Exeter and
East Devon Growth Point area identified no critical constraints to growth at the scale
planned with respect to wastewater collection and treatment. The water cycle study
has identified no absolute environmental constraints to the proposed scale of growth
in Exeter and East Devon. Detailed analysis will be undertaken by SWW in order to
determine the most appropriate infrastructure solutions for new development.
However SWW is confident that, given appropriate consultation, it will be able to
provide or requisition infrastructure capacity within the normal planning timetable.

8.3

Proposed Development in Exeter

In addition to the significant development to the east of Exeter (outlined above), the
Exeter Core Strategy (February 2012) sets out plans for growth in Exeter City up to
2026. This will be focussed on maximising the use of previously developed land
within the City and sustainable urban extensions to the east, at Newcourt and
Monkerton/Hill Barton, and to the south west at Alphington. The overall strategy for
the City is for at least 12,000 homes, 60 hectares of employment land and up to
40,000 m2 of retail floor space. The following observations are made in relation to
areas considered in this Phase 1 SWMP:
•

Although regeneration of the Water Lane area (St Thomas) will no doubt
consider the fluvial flood risk from the adjacent River Exe, the generally low lying
and flat nature of the area is susceptible to ponding of surface water, with the
national mapping highlighting a number of locations along Water Lane itself. The
area bounded by Sidwell Street, Western Way and Paris Street at the northeast
fringe of the city centre is likely to drain to the Larkbeare watercourse which is
discussed in Section 9.5.

•

The following allocations, in particular the land in Matford, should consider the
risks of flooding from ordinary watercourses and surface water:
o

Strategic residential and employment allocations in Monkerton / Hill
Barton and Newcourt for 21ha of employment land and 4,800
dwellings. The land at Newcourt may drain towards Countess Wear
which may provide an opportunity to reduce runoff towards this
potentially susceptible location;
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o

An employment allocation in the Pinhoe area for 5.5ha of
employment land; and

o

An employment allocation in Matford for 15ha of employment land
and around 500 dwellings south of Alphington, which forms part of a
larger urban extension that extends into the area administered by
Teignbridge District Council. It is noted that development at Matford
already has planning permission and work has commenced on site.

It is noted that green infrastructure is planned for at the outset, and will be an
integral part of development which may provide opportunities for improved
management of surface water. Indeed, it is stated in the Core Strategy that all
development proposals must mitigate against flood risk utilising SuDS where
feasible and practical.
As summarised above for East Devon, SWW has undertaken a Water Cycle Study
for the Exeter and East Devon Growth Point area, which includes the whole of the
City, which identified no critical constraints to wastewater collection and treatment.
However, Exeter City Council has noted that there are a large number of Combined
Sewer Overflows in the city which impact on the water quality of various receiving
watercourses.

8.4

Proposed Development in Mid Devon

The Core Strategy states that development in the District will be focussed in
Tiverton, Cullompton and Crediton, where over 80% of the 340 total new homes will
be delivered. These locations will retain their market town character. The scale of
the proposed development is relatively small, although should take account of past
flooding from surface water, groundwater and ordinary watercourses (particularly in
Cullompton) and seek all opportunities to use SuDS as stated in the Core Strategy
policy S11.

8.5

Proposed Development in North Devon and Torridge

North Devon and Torridge District Councils produced a joint draft Core Strategy in
January 2010. This proposes Barnstaple (in North Devon) as the focus for future
growth, with 6,000 new homes and 50 hectares of employment land provided by
2026. Development is also planned in Bideford (6,100 homes and 20 hectares of
employment land), Great Torrington (1,070 homes and 5 hectares of employment
land), Holsworthy (1,070 homes and 10 hectares of employment land), Ilfracombe
(1,750 homes and 15 hectares of employment land) and South Molton (1,200
homes and 15 hectares of employment land).
Strategic Allocations are proposed within Barnstaple and in the surrounding areas.
These will be designed to provide exemplars of sustainable communities
incorporating green infrastructure. Potentially of note to this SWMP are plans for
residential and employment development and a strategic natural greenspace around
Goodleigh Road in east Barnstaple.
In the west of Bideford, there is a strategic allocation of land between Abbotsham
Road and Clovelly Road. The 68ha site is proposed for 1,500 homes and a 7ha
extension to the Clovelly Road Industrial Estate. Importantly, there are plans for
improved green infrastructure. This development has the potential to impact on the
ordinary watercourse which flows north east in this area, alongside Laurel Avenue
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before joining with the Kenwith Valley Stream to the north. Flooding from this
watercourse has been recorded and it forms a natural flow route which, if the
capacity of the culvert connecting the watercourse with the Kenwith Valley was
exceeded, would continue down Lime Grove. Runoff rates and the proposed green
infrastructure could be used to attenuate flows before entering this watercourse and
could improve flood risk management for lower areas of Bideford.
There are two major development areas proposed for Ilfracombe. The first is a
strategic urban extension to the south of Ilfracombe, along the New Barnstaple
Road, in the Killacleave area. This proposal for 1,000 homes and 1ha of
employment land has the potential to impact on flows in the ordinary watercourse
passing through Warmscombe Wood which feeds into the Hele Stream Main River.
Runoff rates and green infrastructure could be used to attenuate flows before
entering this watercourse and could improve flood risk management for Hele which
has previously suffered flooding. The second development area is for 15ha of nonretail employment at the Mullacott Industrial Estate which is around 3km kilometres
south of Ilfracombe town centre and in the catchment of the East Wilder Brook.
Runoff from this development is less likely to impact Ilfracombe itself although every
opportunity should be taken to attenuate runoff from entering the East Wilder Brook.
It is also noted that redevelopment of the town centre, harbour and sea front is
proposed, which may provide opportunities for improved management of surface
water.
It is noted that saved Policy DVS6 of the North Devon Local Plan (July 2006) states
that development will not be permitted where it harms the flow of surface water or
groundwater. In addition, Policy DSV7 states that where site conditions allow and
there is a need to control and manage surface water run-off, development will only
be permitted where it incorporates sustainable urban drainage systems.

8.6

Proposed Development in South Hams

The Core Strategy, published in 2006, proposed over 5000 homes and 18 hectares
of employment land to build the community of Sherford. Other strategic development
sites have been proposed in Dartmouth, Ivybridge, Kingsbridge and Totnes.
In Ivybridge, over 400 homes and 10 hectares of employment land are planned in
the period up to 2026. The development will be focussed in the town centre, near to
Leonard’s Road, and to the east, around North Filham. Development near St
Leonard’s Road should consider the possibility of surface runoff from the Exeter
Road direction. Development in North Filham should take care not to increase the
runoff to the south where surface water flood risk is already identified, albeit
probably overstated. It is noted that a Preliminary Application has been received by
South Hams DC for the North Filham area. South Hams DC indicates that a SuDS
solution will be recommended to minimise additional surface water run off.

8.7

Proposed Development in Teignbridge

The most substantial development proposed in the Core Strategy is for Newton
Abbot, with 300 homes a year proposed to be developed alongside employment,
transport and other key infrastructure. Elsewhere in the District, smaller
development is proposed in Teignmouth, Dawlish, Kingsteignton, Kingskerswell,
Bovey Tracy and Chudleigh.
In Teignmouth development (55 new homes and 0.15 hectares of employment land
per year) is concentrated around the west and east sides of the existing urban area
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and includes plans to regenerate the town centre area around the quay. Although
development to the west and east is unlikely to have a major impact on flood risk
along the Brimley Brook, development in the town centre could provide opportunities
for improved surface water management, potentially incorporating green
infrastructure. Indeed, Policy S18 aspires to a Teignmouth that will be safe from
flood risk and adaptable to climate change. The scale of development and the
related policy statement is similar for Dawlish.
A Water Cycle Study has been prepared for Teignbridge District. The Study
highlights the surface water flood risk in the main settlements of Newton Abbot,
Dawlish and Teignmouth and recommends that a Surface Water Management Plan
is prepared for areas of significant growth, namely Newton Abbot. It is noted that
Newton Abbot suffered major flooding (from Main River) in 1979.
It is noted that Newton Abbot has suffered from some surface water flooding,
although no specific recommendations for surface water management have been
made in the Strategic Flood Risk Assessment that covers the area (see Section
3.4.9). Whilst this historic flooding does not, in itself, represent a significant surface
water flood risk, as Newton Abbot is identified as a key growth point in Teignbridge,
future surface water flood risk needs to be considered in the context of the scale of
the proposed development in the town, as proposed in the Core Strategy.

8.8

Proposed Development in West Devon

The broad strategy for development proposed in the Core Strategy (April 2011) is to
locate the majority of development in Tavistock and Okehampton. Development in
Okehampton could comprise over 1,700 homes and 10 hectares of employment
land in the east, with development in Tavistock comprising 1500 new homes and 13
hectares of employment land to the south and south west. This development is
unlikely to impact on flood risk further north in Tavistock.
Policy PS2 states that the Council will seek the use of sustainable urban drainage
systems in all developments and all developments will be required to ensure that
surface water run-off is not allowed to enter the foul sewage system.
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9

Observations from High Risk Areas Investigated
9.1

Introduction

Evidence for locations which could be at risk of local flooding has been collated from
the various sources listed in Section 2. This evidence was used to inform a
programme of site visits to the areas potentially at greatest risk of flooding from local
sources. As noted in Section 3.1, the following locations are highlighted based on
past flood history, predicted future risk or both:
•

Barnstaple
Bideford
Exeter
Exmouth
Ilfracombe
Ivybridge
Newton Abbot
Ottery St Mary (including Whimple and Feniton)
Shaldon
Tavistock
Teignmouth

•
•
•
•
•
•
•
•
•
•

The focus for the identification of all of these locations is the potential flood risk to
residential and commercial properties and infrastructure. Sensitive environmental
sites and heritage assets that may be risk, based on the desk study findings
summarised in Sections 4 and 5, have not been visited.
Areas visited within the above eleven locations were selected following a deskbased review of composite maps (Appendix A) that displayed information including:
•

reported instances of local flooding;
GIS analysis for natural overland flowpaths; and
Environment Agency mapping of Areas Susceptible to Surface Water Flooding
(ASTSWF) and Flood Map for Surface Water (FMfSW).

•
•

The inspections enabled a broad assessment to be made of the hazard in each
area. They also provided valuable verification of the available mapping and an initial
idea of some of the measures that might be possible to reduce the local flood risk.
Locations which are known to be primarily at risk of flooding from the Main Rivers
and/or the sea are not included, although any likely interactions with Main Rivers
and the Sea that may influence local flood risk are noted in the areas visited. To
prioritise the risk in the specific locations visited within each of the areas / towns
listed above (i.e. the ‘wetspots’), a simple scoring system has been used to rate the
perceived overall level of risk at each location. The scoring assesses a number of
characteristics including:
•
•
•
•
•
•

water depth and velocity along flow paths;
whether the flow paths supply topographic depressions;
likely depth of flooding at receptors;
land use;
extent of flooded area and number of properties at risk (including critical
infrastructure);
doorway threshold levels.

An initial assessment is also made of potential risk to life. The Risk Assessment
Matrix used is shown in Figure 9.1.
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Figure 9.1 Preliminary risk assessment matrix used in the site inspections
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Before presenting the specific findings from each of the site visits, there are a
number of general county-wide observations summarised below.

9.2

General Observations across the County

The following general observations have been made, drawing together some of the
main points from each of the site visits undertaken across Devon:
•

The Main Rivers and larger Ordinary Watercourses generally have large culverts
which appear to be well maintained which reduces the risk of flooding, both from
these sources, and as a result of any potential influence these have on smaller
ordinary watercourses or drainage systems. However, the site inspections have
highlighted that the capacity of ordinary watercourses is likely to be the single
most important aspect for drainage and local flooding of urban areas across
Devon.

•

In terms of the nature of watercourses considered, a wide range of conditions
has been observed. These vary from steep catchments with watercourses
typically culverted over many hundreds of metres, through to shallow gradient
open channel watercourses influenced by either tide levels or non-tidal river
levels.

•

Overall, a relatively small proportion of drainage gullies were observed to be
blocked and many new large gullies have been fitted.

•

Examples were observed where new development appears to respect natural
flow routes with thresholds above road level and driveways sloping up from the
road to the properties. Conversely, there are other examples where properties
have been built across natural topographic depressions, and property thresholds
are well below road level, with sloping driveways down to the properties.

The findings from these on site inspections – and the resultant risk score that is
assigned - combined with the other data gathered as part of the Phase 1 process
inform many of the actions identified for implementation during Phase 2 of the
Study.
For example, many culverts on larger ordinary watercourses appear large but
information on their route, size, gradient and, ultimately, capacity is not always
known. With climate change, it is important to understand the capacity of key
culverts to be able to assess future resilience to flooding. In particular, ‘hidden’
watercourses (e.g. Larkbeare or Longbrook in Exeter) are evident which are in
danger of being further forgotten. Many ordinary watercourses drain steep
catchments and flooding could potentially pose a risk to life through high velocities.
Although many trash screens appeared well maintained, a number were observed to
be in need of clearance.
The following stepped approach is therefore proposed to address and/or better
understand the drainage arrangements in areas at higher risk of flooding:
1. Undertake clearance of identified trash screens and ensure a programme of
regular maintenance is in place to cover key culverts.
2. Using hydrological/hydraulic calculations, undertake a high level assessment of
the capacity of key identified culverts and ordinary watercourses to determine
whether more detailed assessment is required.
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3. For culverts and/or ordinary watercourses which appear to be under capacity,
consider more detailed assessment of local flood risk management in the area.
These structures should be added to the asset database (as part of the LLFA
requirement to hold an asset register under the Flood & Water Management
Act).
A summary of main observations from the site visits, which lead to the risk ratings
being assigned for each location, is included in sections 9.3 to 9.11 below. These
summary observations highlight the key aspects of each location, typically in relation
to any ‘Severe’ or ‘High’ risk rating assigned using the Risk Assessment Matrix, but
also including any general observations for the areas as a whole.

9.3

Barnstaple

A site visit to Barnstaple was undertaken on the 12 January 2012 by Jacobs staff.
Assessments were conducted at a number of locations as shown by the wetspots
map in Appendix F. Details of the assessment at each site visited are provided in
the completed matrices in Appendix C. Drainage across Barnstaple appears to be a
combination of areas which are separately sewered and areas served by surface
water and combined systems, although the data provided appears to be incomplete.
Several local issues were noted in Barnstaple from the site visits. In the area around
Woodville / Dracaena Avenue (west of the River Taw) some houses are built across
the natural surface water flow path. Other properties are vulnerable due to a
combination of sloping driveways towards low threshold levels, combined with
blocked (and possibly partially failing) drainage gullies. Further south on Birch Lane
/ Maple Grove there is a culvert that may be blocked, and if this is the case, there
would be a flood risk to several properties nearby, particularly those located in a
natural topographic depression which would be fed by any out of bank flows.
In the Derby area, from Bicton Street to Princess Street the discharge of surface
water appears to be entirely reliant on the road drainage and its connection to any
culverted watercourse (not observed) along the natural flow path. Historically, there
was a watercourse along this route. Depending on the highway drainage capacity
and the size of the main culvert (if present), there could be a significant flood risk in
this area, particularly in view of the location of a nursery school.
At Lower Raleigh Road at the northern edge of the town there is risk of surface
water flooding due to a combination of a natural depression, low door thresholds, a
very steep catchment, and siltation of drainage gullies.
In summary, out of the 8 areas of Barnstaple visited, 1 was assessed to be at low
risk, 4 at moderate risk and 3 at high risk of local flooding.
The potential development sites as identified in the SFRA Level 2 for Barnstaple
(see Section 3.4.7) at risk of surface water flooding would need to be considered in
parallel with the wetspots catchment identified in the future study.

9.4

Bideford

A site visit to Bideford was undertaken on 15 February 2012 by Jacobs staff.
Assessments were conducted at a number of locations as shown by the wetspots
map in Appendix F. Details of the assessment at each site visited are provided in
the completed matrices in Appendix C. Drainage in the centre of Bideford is
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principally through combined sewers, with separate systems serving the surrounding
urban area.
The main part of the town is to the west of the River Torridge and this area has the
Kenwith Stream and the Northam Stream which are both Main Rivers. South of
these is the Westcombe Stream, which is an Ordinary Watercourse which runs in a
north-easterly direction along the southern edge of Moreton Park to an outfall near
Kingsley Road. There has been major works along these streams (Kenwith Dam,
Westcombe Transfer Culvert) over the last 20 years to control the excessive flow
following several flooding incidents. However, there remain areas where surface
water ponds and, therefore, maintenance of the highway drainage is essential.
East-the-Water (located east of the River Torridge) is mainly residential. There are
no watercourses within this part of the town and so the main flood risk is from
surface water runoff. There is a substantial natural flow path along Torrington Lane
which is a relatively steep road leading down to Torrington Street and the Main River
Torridge. Property thresholds are typically low in this area. Effective drainage of this
area in high frequency rainfall events will rely on the operation and maintenance of
the highway drainage system.
In summary, out of the 6 areas visited, 2 were assessed as high risk with the
remaining 4 at moderate risk of local flooding.
The potential development sites as identified in the Torridge SFRA Level 2 for
Bideford (see Section 3.4.10) at risk of surface water flooding would need to be
considered in parallel with the wetspots catchment identified in the future study.

9.5

Exeter

Site visits to Exeter were undertaken between the 12 and 14 December 2011 and
involved Jacobs and DCC staff. Assessments were conducted at a number of
locations as shown by the wetspots map in Appendix F. Details of the assessment
at each site visited are provided in the completed matrices in Appendix C. Drainage
across Exeter is through a mixture of surface water and combined sewers. In
summary, out of the 21 areas of Exeter visited, 4 were assessed to be at low risk, 8
at moderate risk, 8 at high risk and 1 at severe risk of local flooding. However, a
number of potential management opportunities were observed, including open
spaces which could be used for temporary storage of surface water if justified,
although it is noted that many public open spaces in Exeter were formerly tip sites,
and as such, there may be issues with contamination.
To summarise the key observations from the site visits, Exeter has been divided into
the following six areas:
Larkbeare Brook
The Larkbeare Brook is a completely culverted watercourse which extends from
Newtown and the Belmont Road Pleasure Ground down through the Barnfield area
discharging to the River Exe at the bottom of Colleton Hill, just downstream of
Exeter Quay. It is understood that the Larkbeare culvert has been truncated and
superseded in places by the later installation of the public surface water system.
However the old culvert is still active as it receives discharges from numerous CSOs
many of which are reported to be unscreened. Land use is a mixture of residential,
commercial and transport infrastructure. Overall, this area was assessed to have a
High risk of surface water flooding. Key observations from the site visit were:
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•

•

•

The surface topography is understood to follow the route of the Larkbeare Brook
which is not visible at ground level. At the surface, this natural watercourse
route has been blocked by highway development, resulting in a series of
depressions where surface water could pond if it exceeded the capacity of the
drainage system.
There are basement flats with low thresholds which are potentially at risk of
surface runoff from the roads. Sudden flooding of basement properties can pose
a significant risk to life.
Properties have been built within these depression areas, as well as across the
natural flow path routes which could present a flood risk if the capacity of the
drains and the Larkbeare culvert is exceeded.

Long Brook
This area extends from Pennsylvania through St James and down past Longbrook
Street and the Central Station area. The Long Brook is another completely culverted
watercourse which was not observed during the site visit. It is understood that the
Longbrook culvert has been partially truncated in places and superseded by the
later installation of the public surface water system. As with the Larkbeare culvert,
the Longbrook culvert is still active as it receives discharges from numerous CSOs.
Most of the CSO are understood to have been screened as part of the improvement
works carried out by SWW during the AMP 2 (Asset Management Plan) period from
1995-2000. Land use across this area is a mixture of residential, retail and transport
infrastructure (the area is bisected by the railway which is largely in a deep cutting).
Overall, this area was assessed to have between a Moderate to Severe risk of
surface water flooding. Key observations from the site visit were:
•

•

The FMfSW mapping may require refining around the railway and especially
Central Station. The presence of walls and kerbs may prevent surface water
from entering the railway cutting and may be more likely to pond at the bottom
of Longbrook Street – hence the severe risk rating at this location.
There are depressions formed by the embankment to the north of the railway
cutting where properties could be at high risk of flooding.

Northbrook
The Northbrook is an ordinary watercourse with a relatively large catchment area
(>9km2) which runs from Stoke Hill (via the Mincinglake Stream) and the Polsoe
Bridge/Whipton areas through Heavitree and on down through Ludwell Valley Park.
Land use is again a mixture of residential, retail, commercial and transport
infrastructure, although the area contains a number of open spaces. Risk ratings
vary across the catchment from Low to High. Key observations from the site visit
were:
•

•
•

The Northbrook is an extensive ordinary watercourse system with a
predominantly deep set channel and a number of culverted sections. These
culverted sections have a limited capacity which could present a flood risk if
exceeded.
Some properties have low thresholds and are set below road level.
Trash screens were observed which require clearance to maintain the design
capacity of the culverts.
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Pin Brook
Pinhoe is an area of mixed residential, commercial and transport infrastructure
which is largely built on steep hillsides. In addition to the Main River Pin Brook
(which is the responsibility of the Environment Agency in terms of its maintenance),
there are other ordinary watercourses which pass through the area. Overall, this
area was assessed to have between a Low and High risk of surface water flooding.
Key observations from the site visit were:
•
•
•

Steep hillside with residential housing and railway line built across natural flow
routes.
Properties have been built, often with low thresholds, and set below road level.
The culverted watercourses (ordinary watercourses) have a limited capacity
which could present a flood risk if exceeded.

St Leonard’s
There is an unnamed watercourse which runs from the Royal Devon & Exeter
Hospital on Dryden Road down to the River Exe adjacent to Rivermead Road
almost entirely in a culvert. The topography slopes steeply down from the hospital
through a predominantly residential area. Overall, this area was assessed to have a
High risk of surface water flooding if the capacity of the culvert is exceeded. Key
observations from the site visit were:
•
•

Steep hillside with residential housing built across natural flow routes.
The culverted watercourse has a limited capacity which could present a flood
risk if exceeded.

All Other Areas of Exeter
Many of the above observations are also true for other areas visited in Exeter,
although to a lesser degree which can often be explained by the lower level of
urbanisation. Risk ratings varied between Low and Moderate. A number of ordinary
watercourses had long culverted sections which need maintenance and an
understanding of their capacity. Regular highway drainage maintenance and
watercourse maintenance is also required to minimise the risk of surface water
flooding. Many properties were observed to have low thresholds, some of which are
set below road level and/or have basements. Sudden flooding of basements and
other below ground areas can pose a significant risk to life which may not be well
understood. Properties and transport infrastructure has been built across natural
flow routes. A number of steep slopes have been highly developed and could give
rise to high velocity flows which present risks to pedestrians and vehicles.

9.6

Exmouth

A site visit to Exmouth was undertaken on the 9 January 2012 by Jacobs staff.
Assessments were conducted at a number of locations as shown by the wetspots
map in Appendix F. Details of the assessment at each site visited are provided in
the completed matrices in Appendix C. Drainage in the older, southern portion of the
town is through surface water and combined sewers, with the newer areas to the
north being separately sewered.
A number of local issues were observed around Exmouth which could be rectified
through e.g. the redesign of an earth bund to allow road drainage to enter a
watercourse; protecting individual properties; and increasing the number of road
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gullies in some locations. However, the potentially significant risk is the town centre
area which lies between Marine Way and Exeter Road. This is a large residential,
commercial and retail area which lies in low and flat land behind the earth
embankment adjacent to Marine Way. From the site walkover there did not appear
to be any clear outlet for surface water except through highway drainage and the
sewer network, with the potential for discharge to be impeded at high tides.
Threshold levels of properties were relatively low and there was little open space
observed which could be considered for potential storage. In summary, out of the 10
areas of Exmouth visited, 4 were assessed to be at low risk, 4 at moderate risk and
1 at severe risk of local flooding.

9.7

Ilfracombe

A site visit to Ilfracombe was undertaken on the 12 January 2012 by Jacobs staff.
Assessments were conducted at a number of locations as shown by the wetspots
map in Appendix F. Details of the assessment at each site visited are provided in
the completed matrices in Appendix C. Drainage across Ilfracombe is through a
combination of surface water and combined systems, although the data provided
appears to be incomplete.
Ilfracombe was identified as a significant cluster of risk areas based on the national
Flood Map for Surface Water (FMfSW). The reason for this designation may be the
many critical infrastructure receptors including schools, a fire station, an ambulance
station, a hospital and a police station that are shown within the flood outline of the
FMfSW. The site visit suggested that these receptors are at low risk of flooding from
local sources, primarily as a result of their location on steep slopes on the fringe (or
outside) the main natural flow paths.
The primary issues within Ilfracombe result from a combination of several factors, all
contributing within the same general area from Marlborough Road / Burrow Road
through to Horne Road, Wilder Road, and Runnacleave Road. The factors include:
•
•
•
•

steep slopes leading eventually to very shallow gradient slopes (and in some
locations, topographic depressions);
low threshold levels, typically at or just above footway level;
long reaches of culverted watercourses with limited locations at which water can
enter the watercourse;
high dependence on the maintenance and operation of the highway drainage
system and its connection to culverted sections of watercourses.

In summary, out of the 5 areas of Ilfracombe visited, 1 was assessed to be at low
risk, 1 at moderate risk and 3 at high risk of local flooding.

9.8

Ivybridge

A site visit to Ivybridge was undertaken on the 10 January 2012 by Jacobs staff.
Assessments were conducted at a number of locations as shown by the wetspots
map in Appendix F. Details of the assessment at each site visited are provided in
the completed matrices in Appendix C. Apart from a small area of combined sewers
in the older parts of the town, drainage across the majority of Ivybridge is through
separate surface water and foul sewers.
There were a number of positive aspects to observe in Ivybridge, e.g. larger
Ordinary Watercourses having large culverts; well maintained culverts and highway
gullies; and new development generally appearing to respect natural flow routes
with thresholds above road level and driveways sloping up from the road to the
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properties. However, a number of the smaller watercourses could cause flooding if
their capacity is exceeded. Small watercourses were observed to run in shallow
channels adjacent to steep roads (e.g. Pinehurst Way) which could result in high
velocity flow down the road. Some of the channels run through residential gardens
and some appear to have been blocked (e.g. Pinehurst Way and Filham Moor
Close). Some properties have been constructed across natural flow routes, have low
thresholds and are set below road level.
It is possible that the FMfSW in the south eastern area of Ivybridge (e.g.
Okehampton Way, Lydford Close) overestimates the scale of risk if existing culverts
under the A38 are not represented. However, out of the 6 areas of Ivybridge visited,
all were assessed to be at moderate risk of local flooding.

9.9

Newton Abbot

Site visits to Newton Abbot were undertaken on 22 June and 6 July 2012 by Jacobs
staff. Assessments were conducted at a number of locations as shown by the
wetspots map in Appendix F. Details of the assessment at each site visited
provided in the completed matrices in Appendix C. Drainage across the majority of
Newton Abbot is through combined and surface water sewers.
Newton Abbot differs from other locations included as part of this Phase 1 SWMP in
that its inclusion for site inspections was based to a large extent on Newton Abbot’s
identification as a Growth Point Area for Devon, and as such future surface water
flood risk has the potential to be influenced by the location and nature of future
development in the allocated sites around the town.
The locations visited included residential locations, mixed use sites, and greenfield
sites identified in the Core Strategy for future development. (Note that the greenfield
sites are not recorded on the site visit matrices). The local flood risk source at the
sites included ordinary watercourses, potentially inadequate drainage capacity, and
direct surface water runoff.
With the exception of two areas to the north west of the town centre (Broadlands),
the locations visited in Newton Abbot were judged to be at low or moderate risk of
local flooding. Properties adjacent to Ashburton Road and those in the Highweek
Road / Highweek Street area may be at high risk. Near Ashburton Road, a large
diameter culvert and watercourse should provide good discharge of runoff if the
local drainage can sufficiently convey it into the culvert. However, this ordinary
watercourse should be maintained to minimise the risk of blockage. Similarly,
findings from the site visit suggested a large sewer/culvert runs down Highweek
Road / Highweek Street and the requirement for more gullies in the two low spots
along the route should be considered.
The investigations in the residential areas of Aller Park and to the east of the
Penninn roundabout indicate that the FMfSW may overestimate flood depths.
These locations both showed areas of deep ponding (according to the FMfSW) on
steeply sloping roads. This is not considered to be representative of what may be
expected, although the flow paths do appear realistic.
In summary, out of the 11 areas of Newton Abbot visited, 6 were assessed to be at
low risk, 3 at moderate risk and 2 at high risk of local flooding.
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9.10 Ottery St Mary, Whimple and Feniton
Site visits to Ottery St Mary, Whimple and Feniton were undertaken on 7 February
2012 and involved Jacobs and DCC staff. Assessments were conducted at a
number of locations as shown by the wetspots map in Appendix F. Details of the
assessment at each site visited are provided in the completed matrices in Appendix
C. Drainage in all three areas appears to be predominantly through combined sewer
systems.
Ottery St Mary
The area to the west of the River Otter has two Ordinary Watercourses running west
to east, the Thorne Brook to the north and an unnamed watercourse to the south.
Flooded properties shown on the mapping (Appendix A Overview Map) are from the
extreme event in October 2008 and site observations suggest that work has been
carried out to the Thorne Brook since then, including culvert improvements and
widening of the watercourse. The Thorne Brook is culverted under Barrack Road
where it is joined by the main highway drainage ditch for Barrack Road. The outlets
for both these watercourses are overgrown and require regular maintenance to work
efficiently.
The main town is to the east of the River Otter and this area has the Furze Brook,
which is Main River, running east to west with a long culverted section from Chapel
Lane to its outfall along Hind Street. There are many records of flooding incidents in
Ottery St Mary and some of these are attributed to the Furze Brook. However, the
topography of the area indicates that surface water runoff is also a key risk. Tip Hill
runs steeply down towards the Mill Street / Hind Street junction and there is a low
spot along Hind Street with several properties having low thresholds and flood
boards in this area. Operation and maintenance of the highway drainage system in
this area is critical.
In summary, out of the 6 areas visited in Ottery St Mary, 1 was assessed to be at
low risk, 4 at moderate risk and 1 at high risk of local flooding.
Whimple
Two locations were visited in Whimple. The first site was along Grove Road, to the
south of the main part of the village, which has approximately 10 residential
properties within it. Site observations indicate that highway drainage works have
recently been carried out in this area and it was assessed as a moderate risk. The
second site was along Church Road. There is an Ordinary Watercourse which runs
parallel with the railway line in this location with a primary school on the other side.
The school is set above the watercourse and is not considered to be at risk. This
area was assessed as low risk.
Feniton
Feniton has no Main Rivers or Ordinary Watercourses within it or its surrounding
area. The fields to the north fall relatively steeply towards the village which is
bounded on its southern side by the railway embankment. Properties in the
Salisbury Avenue area (south of Station Road) are set below road level and have
flooded. The town relies on the operation and maintenance of the highway drainage
system. Some improvement works have been carried out recently along Station
Road to alleviate the surface water runoff from the fields to the north-east of the
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village. In summary, there is one area assessed as high risk and one assessed as
moderate risk of local flooding.

9.11 Shaldon
A site visit to Shaldon was undertaken on the 9 January 2012 by Jacobs staff.
Assessments were conducted at a number of locations as shown by the wetspots
map in Appendix F. Details of the assessment at each site visited are provided in
the completed matrices in Appendix C. Drainage across the majority of the area is
through surface water and combined sewers.
Shaldon, on the south side of the Teign estuary, is a small mainly residential area
lying on flat land between relatively steep hills to the south and the estuary to the
north. The primary risk area appears to lie between Bridge Street and Albion Street
where a number of properties have thresholds at road level and the roads
themselves having inadequate drainage. Discharge from the drainage is likely to be
impeded during high tides.
In summary, out of the 2 areas of Shaldon visited, 1 was assessed to be at
moderate risk and 1 at high risk of local flooding.

9.12 Tavistock
A site visit to Tavistock was undertaken on the 10 January 2012 by Jacobs staff.
Assessments were conducted at a number of locations as shown by the wetspots
map in Appendix F. Details of the assessment at each site visited are provided in
the completed matrices in Appendix C. Drainage across Tavistock is a combination
of areas which are separately sewered and areas served by surface water and
combined systems.
There were a number of local issues observed around Tavistock of which the
majority are connected with Ordinary Watercourses flowing down steep hillsides,
through culverts and in close proximity to properties. However, there are relatively
few records of previous flooding compared to the other areas mapped and visited.
The highest risk area is around the area known as Crelake, adjacent to the disused
railway line, where a group of properties has been built across the natural flow route,
have low thresholds and are set below road level. The footpath to one side could
form an outlet for ponding surface water and a number of new large gullies have
been sited in this path suggesting that problems have occurred. The Areas
Susceptible to Surface Water Flooding map information (shown on the Overview
Map in Appendix A) selected to best represent local conditions in Tavistock may
overestimate the risk down Lakeside to the north west as flow in the ordinary
watercourse is most likely to be conveyed away from this area in the culvert, or back
up to flood a wetland/recreational area adjacent to Trelawny Road. Similarly, it is
unlikely that flow will exceed the capacity of a large natural depression adjacent to
Boughthayes and cause flooding down towards the Meadows Pleasure Ground as
mapped.
In summary, out of the 7 areas of Tavistock visited, 2 were assessed to be at low
risk, 4 at moderate risk and 1 at high risk of local flooding.
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9.13 Teignmouth
A site visit to Teignmouth was undertaken on the 9 January 2012 by Jacobs staff.
Assessments were conducted at a number of locations as shown by the wetspots
map in Appendix F. Details of the assessment at each site visited are provided in
the completed matrices in Appendix C. Drainage across the majority of the area is
through surface water and combined sewers.
The Bitten Brook which runs alongside First Avenue is Main River and a large
bypass channel has been constructed here. However, the smaller Brimley Brook to
the east is an Ordinary Watercourse which runs through gardens and in a number of
relatively small culverts alongside Lower Brimley Road. Overland flow resulting from
exceedance of the channel capacity could cause flooding to a number of properties
down its steep course and could be blocked by development around Teignmouth
Station, where the railway is in a cutting. Surface water could pond in the depot area
immediately upstream of the station. The town centre retail area downstream of the
station is effectively a depression with the land rising up towards the estuary. Many
properties in this area have low thresholds and drainage of surface water arriving in
this area via direct rainfall, or any overland flow from the Brimley Brook, could be
impeded during high tides.
In summary, out of the 4 areas of Teignmouth visited, 1 was assessed to be at
moderate risk and 3 at high risk of local flooding. There is a risk to pedestrians and
vehicles associated with high velocity flow down the steep hillside from the Brimley
Brook in Teignmouth.

9.14 Prioritisation of Wetspots
The locations for site inspections were selected based on past evidence of flooding
and/or prediction of high future risk. The hazard matrix used enabled locations to be
compared and further prioritised. Comparison of the hazard scores is provided in
Table 9.1. The areas are presented in decreasing order of hazard, based on the
number of potentially Severe and High risk sites as assessed during visits.
Table 9.1 Prioritisation of wetspots according to site inspection hazard scores
Area

Low

Moderate

High

Severe

Total

Exeter

4

9

8

1

22

Exmouth

4

4

0

1

9

Barnstaple

1

4

3

0

8

Ilfracombe

1

1

3

0

5

Teignmouth

0

1

3

0

4

Bideford

0

4

2

0

6

Newton Abbot

6

3

2

0

11

Ottery St Mary

1

4

1

0

6

Feniton

0

1

1

0

2

Tavistock

2

4

1

0

7

Shaldon

0

1

1

0

2

Ivybridge

0

6

0

0

6

Whimple

1

1

0

0

2
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Comparison of the ranking in Table 9.1 and the ranking of locations according to risk
as proposed in the PFRA (listed in Section 3.1) show that, with the exception of
Teignmouth and Ilfracombe, and Tavistock and Ivybridge, whose positions are
reversed, the two assessment methods largely agree on the degree of local flood
risk. However, these sets of locations are only separated by less than 200 properties
estimated to be at risk in the PFRA assessment. Taken together, therefore, these
two assessment methods highlight the above locations, in the order presented, at
potentially greater risk of local flooding since they contain either: (a) the highest total
numbers of properties at risk; or (b) the highest risk areas within these locations; or
(c) both.
The maps provided in Appendix F for each of the above locations show the
distribution of hazard scores as coloured triangles. The maps also show the natural
drainage routes which have been derived through analysis of the naturalised
topography. These drainage routes are coloured according to the catchment areas
likely to drain to that point on the route. Based on the catchment areas drained by
these natural flow routes, most of the maps provide an initial boundary for the
highest risk areas in each location. These boundaries are the boundaries for the
wetspots, which are recommended to be an area of focus in any future work. The
wetspot areas have been defined as the area containing the receptors as well as the
catchment area draining to those points. This will help to inform any future
modelling, detailed assessment and options appraisal to consider managing the
local catchment as a whole. It should be noted however, that some specific sites
may be identified as high risk, but they are not identified as wetspot areas. These
locations may still warrant further study or mitigation measures, but they do not
warrant designation as a wetspot.
The following key points in relation to each location are noted:
•

Barnstaple: The Derby area of Barnstaple is identified as a small wetspot
catchment.

•

Bideford: The relatively steep catchment leading down to the Main River
Torridge in East-the-Water is identified as a wetspot catchment.

•

Exeter: Six wetspot catchment areas have been identified in Exeter:
Larkbeare Brook, Long Brook, Northbrook, Pin Brook, Taddiforde Brook and
St Leonard’s catchments. Note that the Taddiforde Brook watercourse in the
University / St David’s area has been included on advice of Exeter City
Council since this area is considered to be of significance and a few properties
in this area have a history of flooding.

•

Exmouth: The town centre area is identified as a wetspot, with drainage into
this area most likely from the east and south as long as the Withycombe Brook
remains in bank. However, it is noted that South West Water are proposing to
undertake an Integrated Urban Drainage study in this area, the findings of
which will either inform further studies, or preclude the need for more detailed
assessments.

•

Feniton: The whole of Feniton is identified as a wetspot since drainage into
this area is from all sides and there is no natural surface watercourse.

•

Ilfracombe: The town centre area of Ilfracombe is identified as a wetspot area
although it is recognised that flooding is likely to be a combination of local
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sources and fluvial flooding from the East and West Wilder Brooks (Main
Rivers).
•

Newton Abbot: The catchments draining the areas around Ashburton Road
and Highweek Road / Street are both identified as wetspot areas.

•

Ottery St Mary: The small urbanised area to the west of the River Otter and
the town centre areas are identified as wetspots where flooding issues may
have some degree of independence from the River Otter. However, it is noted
that the Furze Brook flowing through the town centre is also Main River.

•

Shaldon: The catchment draining to the east side of Shaldon is identified as a
wetspot area.

•

Teignmouth: The Brimley Brook watercourse catchment and the town centre
area of Teignmouth is identified as a wetspot area.

•

Tavistock: The catchment draining to the Crelake area, next to the disused
railway line, is identified as a small wetspot area.

No wetspot boundaries have been identified for Ivybridge or Whimple due to the
assessment of flood risk from local sources as being moderate or low.
The Environment Agency National Receptor Database contains the locations of
residential and commercial properties across Devon. The numbers of properties in
each wetspot area which are at ground level and which lie within the Locally Agreed
Surface Water Information mapping were counted9, and are listed in descending
order in Table 9.2. As shown in Table 9.2, the identified wetspot catchment with the
greatest number of properties at risk, according to the national mapping, is
Teignmouth. A high number of properties at risk (>500) is also predicted for the
Northbrook catchment in Exeter, and in Exmouth. The combined total number of
properties in the Exeter wetspot catchments is 1,234. This confirms that for the
highest risk areas (Exeter, Teignmouth and Exmouth) there is a reasonable
between the prioritisation shown in Table 9.1, and the number of properties at risk
listed in Table 9.2.
Whilst this provides a useful gauge on the numbers of properties which could be at
risk in each of the wetspot areas, it is important to note that the wetspot areas
broadly delineate the catchment area within which the highest risk locations lie. The
wetspot areas have been delineated through site inspection considering a number
of characteristics, as well as past flood history, rather than on the predicted number
of properties at risk alone. There may be, therefore, a number of properties within
the wetspot areas listed in Table 9.2 which have not been identified as being at
higher risk based on either a site inspection or from a review of the historic data,
and therefore these locations are not included in the prioritisation of Table 9.1.

9

As introduced in Section 3.3, the Locally Agreed Surface Water Information is a composite
of the Flood Map for Surface Water 1 in 200 and the Areas Susceptible to Surface Water
Flooding Less and More maps as best represents the locally understood situation.
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Table 9.2 Numbers of properties potentially at risk within each wetspot subcatchment
Wetspot Area

National Mapping

Property Count

Teignmouth

FMfSW – 1 in 200 /

720

AStSWF – Less
Exeter – Northbrook

FMfSW – 1 in 200

650

Exmouth

FMfSW – 1 in 200

504

Ilfracombe

FMfSW – 1 in 200

345

Ottery St Mary

FMfSW – 1 in 200 /

325

AStSWF – Less
Exeter – Pinbrook

FMfSW – 1 in 200

209

Exeter – Longbrook

FMfSW – 1 in 200

152

Feniton

FMfSW – 1 in 200

147

Exeter – Larkbeare

FMfSW – 1 in 200

127

Barnstaple

FMfSW – 1 in 200

100

Newton Abbot - Ashburton
Road

FMfSW – 1 in 200

98

Shaldon

FMfSW – 1 in 200

96

Bideford

FMfSW – 1 in 200

86

Exeter – St Leonards

FMfSW – 1 in 200

63

Newton Abbot - Highweek
Road/Street

FMfSW – 1 in 200

39

Tavistock

AStSWF – Less /

38

AStSWF – More
Exeter – Taddiforde
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10

Recommended Actions
10.1 Existing Improved Management of Local Flood Risk
The Flood Risk Regulations 2009 and the various requirements of the Flood &
Water Management Act 2010 have led to DCC and all Partners taking on a number
of new roles and responsibilities which are all designed to improve the management
of local flood risk. Some of the key new roles for DCC and the District Councils are:
•
•
•
•
•
•

Develop local partnerships to manage local flooding, e.g. through preparation of
Surface Water Management Plans.
Develop, maintain, apply and monitor a strategy for managing local flood risk.
Investigate flood incidents and maintain a register of key structures which have
an influence on flood risk.
Establish a SuDS approving body which has responsibility for adopting and
maintaining new build SuDS.
Contribute to sustainable development in discharging flood and coastal erosion
risk management functions.
Deliver requirements of the Flood Risk Regulations 2009, which include
Preliminary Flood Risk Assessments.

Therefore, whilst this Phase 1 SWMP study and the recommended actions listed in
this Section are starting to address the first in the above list of new roles, there are
many other activities which are already being undertaken or are likely to be
commenced in the near future. For example, DCC has already undertaken an
investigation of flooding which happened in Braunton on 29 July 2011 and published
a report which is available on the DCC website10. The actions which are
recommended as a result of work undertaken in this study should therefore be
considered in the wider context of improved flood risk management, which will
result, in part, from the delivery of the actions / roles listed above.

10.2 Strategic Assessment of Flood Mitigation Measures
In developing the generic options and actions that may be appropriate for managing
flood risk in Devon, an understanding of the different flooding sources, mechanisms
and impacts is vital. The Source-Pathway-Receptor approach is a useful model to
consider in flood risk management, as the basis for assessing the applicability of a
broad range of options. The approach, and how this influences the development of
possible options, is detailed on Appendix F. In this early stage of the SWMP, it is
not a requirement to define detailed specifics of measures to be taken to manage
flood risk. However, the information included in Appendix F provides a broad
framework for considering a wide range of options in subsequent phases of the
study.
The options and mitigation measures identified at a strategic level are grouped
under three broad categories:
Generic Measures are those which can potentially be applied universally across
the whole of Devon (where relevant) and aim to raise the overall level of resilience
to flooding. They apply to areas of high risk and lesser risk and therefore cover
10

http://www.devon.gov.uk/index/environmentplanning/floodriskmanagement/floodriskinfo.htm
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areas where the level of risk would not justify investment in Site Specific Resilience
measures.
Community Flood Resilience Measures require engagement and participation at
community or householder level. Specific actions may be required to implement
building resistance and resilience measures, and ownership of that responsibility
will be an important element of effective resilience.
Site Specific Resilience Measures are normally applicable only in areas of
identified higher risk. They are likely to involve capital investment and there may be
an ongoing maintenance commitment. The site specific measures considered in
Appendix G are grouped under those that focus on pluvial / surface water
flooding, those that focus on fluvial / urban watercourse flooding and those which
focus on groundwater flooding.
The overall effectiveness of the measures identified depends on how effectively
each measure addresses flood risk from the various sources considered. Each
measure may also be affected by a range of weather and climate-related factors,
and operational factors.
In future study phases, all of these interactions need to be considered in order to
identify appropriate measures at different spatial scales.

10.3 Recommended Actions from this Phase 1 SWMP
Based on the review of available information, consultation with SWMP Partners and
site inspections, a plan for further work to better understand and manage local flood
risk is proposed.
Table 10.1 lists the opportunities which are apparent without the need for further
detailed work, including those relating to policy which could be generically applied
across the Districts.
Table 10.2 lists the actions proposed to better understand or manage the risk of
local flooding in specific locations. The tables provide the following information:
1.
2.
3.
4.
5.

6.

Where: For location-specific actions, the location.
What: The description of the action.
How: The suggested approach to implementing the action.
Who: The partner organisation(s) best placed to lead implementation.
When: An indication of the timescales within which the action is suggested to
be implemented:
o Priority 1: A ‘quick win’ or action urgently required within 12 months
o Priority 2: Consider now for implementation in the next 1-5 years
o Priority 3: Consider now for longer term implementation (5 years+)
This priority therefore balances the degree of flood risk with the likely required
timescale for implementation.
Cost: A broad indication of the cost of the action.
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Table 10.1 Proposed easy win or policy-related management actions
Action (‘What?’)

Priority Actions (‘How?)

Additional Highway Gullies
Investigation should determine whether additional highway gullies could be
usefully installed to improve drainage and reduce flood risk at a number of
identified locations.

1. Investigate drainage capacity at the following identified locations which are typically low
spots where surface water is likely to pond, or appear to have inadequate gullies:
•
Nelson Drive in Exmouth
•
Junction of Cleeve Drive and Portal Place in Ivybridge
•
Lower Raleigh Road, Barnstaple
•
Woodville, Barnstaple (possible partially collapsed gully)
•
Runnacleave Road, Ilfracombe
•
Wilder Road, Ilfracombe
•
Lime Grove, Bideford
•
Westcombe Lane, Bideford
•
Albion Road, Shaldon
•
Hind Street, Ottery St Mary
•
Ashburton Road and Highweek Road / Street, Newton Abbot
1. Brief relevant council teams (particularly Planning Policy) on local flood risk and the options
for improving its management. Highlight observations on site allocations listed in Section 8
2. Develop simple maps which can be used by the Local Planning Authorities so that natural
flow routes, potential areas of ponding, landform and threshold levels can be considered
3. Identify and map any basement properties or below ground infrastructure (including low level
road or rail infrastructure; and low level car parks or loading areas). Provide specific
guidance on threshold raising or ramping at access points, on installation of flood level alarm
systems, on ensuring safe means of rapid egress are available and on specific basement
resistance and resilience measures for residential and commercial properties.
4. Provide guidance on minimum heights for doorway thresholds and air brick levels for new
build domestic properties in surface water risk areas and on minimum threshold heights or
ramping or high capacity surface water interception drainage at access points for new build
commercial and non-domestic properties (this could also be implemented through
amendments to local planning and building regulations).
5. Provide guidance to the public on flood risk and the dangers of modifying small
watercourses which may pass through or near to properties
1. Prioritise ordinary watercourses according to potential flood risk based on Locally Agreed
Surface Water Information maps. The following watercourses have already been identified
through SWMP site inspections and should be prioritised:
•
Matford Brook in Exeter
•
Berry Brook in Exminster
•
Northbrook trash screens in Exeter
•
Unnamed watercourse adjacent Kinnerton Road, Exwick, Exeter
•
Blocked outfall on watercourse adjacent to Pinehurst Way in Ivybridge
•
Partially blocked watercourse adjacent to Filham Moor Close in Ivybridge
•
Partially blocked culvert and adjacent to Brennacott Road, Bideford
•
Blockage risk to culvert and downstream channel on watercourse in Birch Lane,
Barnstaple
•
Partially blocked watercourse and culvert adjacent to Barrack Road, Ottery St Mary
2. Agree ownership/responsibility for maintenance where this is not clear
3. Develop and implement a programme of maintenance for priority ordinary watercourses
based on the above, supplemented with local knowledge of other ordinary watercourses of
concern.
1. Collate existing information on culvert survey in a central store, digitising key information and
agreeing ownership/responsibility for maintenance where this is not clear
2. Identify important culverts for which no survey information is available and develop a survey
programme. This may potentially include both topographic survey and condition / CCTV
survey if appropriate.

Work closely with Local Planning Authorities to raise awareness of
local flood risk management and planning implications
Raise awareness of local flood risk and potential management options
within the various Local Planning Authority teams. Develop a map
indicating natural drainage routes which future development should
respect. Development should also respect local landform to ensure
sufficient property thresholds.

Undertake regular maintenance of various ordinary watercourses
Undertake immediate and then regular maintenance of ordinary
watercourses which may pose the highest local flood risk so that they
operate effectively to their full channel / culvert capacity.

Develop Comprehensive Database of Ordinary Watercourse Culverts
A database is required to provide a central store for the characteristics
(including sizes, gradients and entry/exit arrangements) and routes of
ordinary watercourse culverts. This could form an important component of
the Asset Register which DCC has a duty to maintain under the Flood &
Water Management Act 2010.
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Primary Action
Owners
1
(‘Who?’)
•
DCC

Priority
2
(‘When?’)

Indicative
Cost

1

<£25k

•
•

DCC
Districts

1

<£25k

•
•

DCC
Districts

1

>£25k

•
•

DCC
Districts

1

<£25k

Action (‘What?’)

Priority Actions (‘How?)

Consider Inclusion of Impounded Water Bodies in Asset Register.
DCC should work with owners of impounded water bodies to identify any
assets which could pose a significant flood risk and determine whether this
information could be usefully included in its Asset Register.

1. DCC work with the owners of impounded water bodies to scope the scale of flood risk posed
by a breach.
2. If the flood risk is likely to be significant then DCC should decide whether to include such
assets in the register, even though they may not directly affect local flood risk.
3. If such assets are to be included on the register then DCC should work with the asset owners
to identify which data could be made available.
1. Discuss approach to managing local flood risk with internal and external stakeholders to
determine e.g. whether a site visit is required to “ground truth” the desk-based assessment.
2. Following agreement of the approach, apply this to sensitive environmental and heritage
sites to prioritise any locations for further consideration. Details of environmental sites are
included in Section 4 and Appendix B; heritage sites are included in Section 5 and Appendix
D

Agree Approach to Local Flood Risk in Environmental and Heritage
Sites
Discussions should be initiated within the councils and other stakeholders
as to how local flood risk to sites designated for their environmental or
heritage value should be approached. Key sites may include the Exmoor
and Quantock Oakwoods SAC, East Devon Heaths SPA, Bradiford Valley,
Hentor Warren and Trowlesworthy Warren.
Raise awareness of surface water flood risk with the public and Local
Authorities
Raise awareness of surface water flood risk within DCC, the District /
Borough / City councils and with the wider public. Link with e.g.
encouraging use of rainwater harvesting, rain gardens and other source
control measures; uptake of property level resistance and resilience
measures, including their funding; riparian ownership and responsibilities.
Improved recording of flood events will benefit future funding applications.

Update SFRAs
Initiate update of District SFRAs to reflect the increased emphasis on local
flood risk, changes to the roles and responsibilities of the various
organisations, updated information on local flooding which has occurred in
the last 5 years and a consistent assessment of the suitability of SuDS
across the County.
Improve management of rural / agricultural land to reduce runoff
volume and sediment transport
Maintain and further improve land management practices around urban
centres to reduce surface runoff and associated erosion, sediment
transport, and culvert / watercourse blockage risk. Link with maintenance of
open and culverted watercourses.

Notes:

Primary Action
Owners
1
(‘Who?’)
•
DCC
•
Asset
owners /
operators

Priority
2
(‘When?’)

Indicative
Cost

1
(for actions 1
and 2)

<£25k

•
•
•

DCC
Districts
Other
stakeholder
s (e.g.
Natural
England)
DCC
Districts
Public
(following
awareness
raising –
incremental
change)

1

<£25k

1

<£25k

1. Brief relevant council teams (particularly development planning and emergency planning) on
surface water flood risk using SWMP and supporting materials.
2. Improve record keeping of flood events as evidence to support grant applications. Ensure all
partners have access to the central data store.
3. Remain vigilant for future government grants for property level resistance/resilience works.
4. Provide guidance on use of green roofs, rainwater harvesting, water butts, other source
control measures and property level resistance and resilience measures.
5. Provide information riparian (and non-riparian) ownership and responsibilities related to e.g.
construction within watercourses, using watercourses for garden waste disposal, and paving
over of front gardens, to appropriate council teams and the public via the Devon CC website
on the “Flood Risk Management” page. (Note: link already on the DCC website to the EA’s
publication “Living on the Edge”). Consider enforcement in some situations to encourage
compliance, where/if appropriate.
6. Undertake targeted awareness raising in identified high risk areas.
1. DCC to collate all existing SFRA information in GIS form where practical
2. Discuss need and timescales for updates of SFRAs with all Districts

•
•
•

•
•

DCC
Districts

2

<£25k

1. Identify agricultural / rural land adjacent to primary natural flow routes (or within the natural
catchments of identified wetspot catchments) and establish the status of land with respect to
ownership and membership of stewardship schemes. Raise with Devon Strategic Flood
Management Partnership.
2. Where appropriate, promote and assist with applications to Higher Level Stewardship which
tackle potential impacts of climate change, diffuse pollution, erosion, water quality and
quantity.

•

DCC (with
Natural
England
support /
advice)

2

<£25k

1

EA – Environment Agency; DCC – Devon County Council; EDDC – East Devon District Council; ECC - Exeter City Council; MDDC – Mid Devon District Council; NDDC – North Devon District Council;
Teignbridge DC - Teignbridge District Council; Torridge DC - Torridge District Council; SHDC – South Hams District Council; SWW – South West Water; WDBC – West Devon Borough Council
2
Priority 1: A ‘quick win’ or action urgently required within 12 months; Priority 2: Consider now for implementation in the next 1-5 years; Priority 3: Consider now for longer term implementation (5 years+)
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Table 10.2 Proposed actions for better understanding or improved management of local flooding
Action
Location
(‘Where?’)
Exeter

Action (‘What?’)

Priority Actions (‘How?’)

Primary Action
1
Owners (‘Who?’)

Priority
2
(‘When?’)

Indicative
Cost

Prepare a Surface Water Management Plan
Prepare a full SWMP for the Larkbeare Brook, Long Brook, Northbrook, Pin Brook, Taddiforde Brook and St
Leonard’s catchments in Exeter which have been identified as the higher risk areas, and designated as ‘wetspot’
areas. As a first task, use hydrological/hydraulic calculations to estimate capacity of the key culverts. Develop
scope for further assessment of identified catchments in Exeter, most likely through detailed modelling and options
development/appraisal.
Assess Degree of Local Flood Risk in the New North Road area of Exmouth
Through hydrological calculations and investigation of existing drainage infrastructure (highway drainage, sewers,
old watercourses), estimate the degree of flooding which could occur in this local catchment. Depending on the
outcome, scope a SWMP study and modelling exercise to determine and test options for improved flood risk
management in this part of Exmouth. It is noted that South West Water are proposing to undertake an Integrated
Urban Drainage study in this area, the findings of which will either inform further studies, or preclude the need for
either (a) investigations described above; (b) more detailed assessments as part of a detailed SWMP. The extent
of tidal influence on groundwater levels should also be considered in conjunction with the Environment Agency.

1. Develop scope and
commission Phase 2 SWMP
study for these areas
2. Undertake hydrological/
hydraulic calculations to
estimate culvert capacities.
1. SWW to progress IUD study
and keep DCC informed of
progress and outcomes.
2. Depending on the outcome of
the IUD study, scope further
assessment as appropriate,
including tidally influenced
groundwater flood risk.

•
•
•

DCC
ECC
EDDC

1

£50k - £100k

•
•
•

SWW
DCC
EA

1

<£25k

Brimley Brook,
Teignmouth

Assess Watercourse and Culvert Capacity
Through hydrological calculations and survey (size/gradient) of the watercourse and its culverts, estimate the
capacity of the Brimley Brook to convey runoff from intense rainfall events. Depending on the outcome, scope a
SWMP study to determine and test options for improved flood risk management along the Brimley Brook and in the
town centre. Any detailed modelling is likely to require acquisition of high resolution LiDAR data.

•
•
•

DCC
TeDC
EA (LiDAR
data)

1

<£25k

Shaldon

Assess Drainage Capacity
Collate all available information on the drainage capacity of the eastern area of Shaldon approximately between
Bridge Street and Albion Street, as well as relevant information related to recently constructed (and proposed) tidal
defences in the area that could influence local flood risk. Following a review of available information, commission
further survey and/or works required to improve the drainage in this area, if the drainage system is deemed
inadequate.

•
•
•

DCC
TeDC
EA (LiDAR
data)

1

<£25k

Derby,
Barnstaple

Assess Degree of Local Flood Risk in the Derby area of Barnstaple
Through hydrological calculations and investigation of existing drainage infrastructure (highway drainage, sewers,
old watercourses), estimate the degree of flooding which could occur in this local catchment. Depending on the
outcome, scope a SWMP study and modelling exercise to determine and test options for improved flood risk
management in this part of Barnstaple. Any detailed assessment may require survey of the sewer network to
complete the information made available by SWW.

•
•
•

DCC
NDDC
SWW (Network
data)

1

<£25k

Town centre,
Ilfracombe

Assess Degree of Local Flood Risk in Ilfracombe Town Centre
Through hydrological calculations and investigation of existing drainage infrastructure (highway drainage, sewers,
old watercourses), estimate the degree of flooding which could occur in this local catchment. Depending on the
outcome, scope a SWMP study to determine and test options for improved flood risk management in the town
centre. Any detailed assessment may require survey of the sewer network to complete the information made
available by SWW.

1. Undertake
hydrological/hydraulic
calculations to determine
capacity of channel and
culverts.
2. Scope a SWMP study for
improved local flood risk
management in the town
centre and along the Brimley
Brook as required.
3. EA to include Teignmouth in
any future LiDAR data
surveys in the area.
1. Collate available information
on drainage and other recent
/ proposed schemes.
2. Review information to
determine capacity of
drainage network
3. Commission any required
survey and/or works to
improve drainage.
4. EA to include Shaldon in any
future LiDAR data surveys in
the area.
1. Undertake data gathering
and hydrological/hydraulic
calculations to determine
capacity of existing drainage
infrastructure to inform the
need for a SWMP.
2. Scope further assessment as
appropriate
1. Undertake data gathering
and hydrological/hydraulic
calculations to determine
capacity of existing drainage
infrastructure to inform
SWMP.

•
•
•

DCC
NDDC
SWW (Network
data)

1

<£25k

Exmouth
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Action
Location
(‘Where?’)
Furze Brook,
Ottery St Mary

Action (‘What?’)

Priority Actions (‘How?’)

Primary Action
1
Owners (‘Who?’)

Priority
2
(‘When?’)

Indicative
Cost

Assess Watercourse and Drainage Capacity
Whilst much work has been undertaken in Ottery St Mary, it is understood to have focussed on the River Otter.
Review of the work undertaken and proposed works should be used to identify if these will have also addressed
local flood risk, particularly along the course of Furze Brook. Depending on the outcome, scope a small study to
address any important identified gaps.

•
•

DCC
EDDC

1

<£25k

Thorne Brook,
Ottery St Mary

Assess Watercourse and Drainage Capacity
Whilst much work has been undertaken in Ottery St Mary, it is understood to have focussed on the River Otter.
Review of the work undertaken and proposed works should be used to identify if these will have also addressed
local flood risk on this watercourse on the west of the Otter. Depending on the outcome, scope a small study to
address any important identified gaps.

1. Collate and review available
information on undertaken
and proposed works to
identify any gaps in
management of local flood
risk
2. Scope further assessment as
appropriate
1 Collate and review available
information on undertaken
and proposed works to
identify any gaps in
management of local flood
risk
2 Scope further assessment as
appropriate

•
•

DCC
EDDC

1

<£25k

East-the-Water,
Bideford

Assess Degree of Local Flood Risk in East-the-Water, Bideford
Through hydrological calculations and investigation of existing drainage infrastructure (highway drainage, sewers),
estimate the degree of flooding which could occur in this local catchment. Depending on the outcome, scope a
SWMP study to determine and test options for improved flood risk management.

•
•

DCC
ToDC

2

<£25k

Feniton

Prepare a Drainage Assessment
Recognising the small scale of Feniton, undertake an investigation into the suitability of the existing drainage
arrangements, to confirm how surface water is conveyed through the village (given there is no natural watercourse,
but there are natural flow paths), and scope further investigative / survey work, if necessary.
Prepare a Drainage Assessment
Recognising the small scale of this area of Tavistock, undertake an investigation into the suitability of the existing
drainage arrangements and further work as appropriate.

1. Undertake data gathering
and hydrological/hydraulic
calculations to determine
capacity of existing drainage
infrastructure to inform
SWMP.
1. Commission drainage
assessment for Feniton

•
•

DCC
EDDC

2

<£25k

1. Commission drainage
assessment for Crelake (next
to disused railway line) in
Tavistock

•
•

DCC
TeDC

2

<£25k

1. Commission drainage
assessment for identified
areas in Newton Abbot

•
•

TeDC
DCC

2

<£25k

Crelake,
Tavistock

Ashburton
Road &
Highweek
Road/Street,
Newton Abbot
Devon /
National

Notes:

Prepare a Drainage Assessment
Recognising that the Teignbridge DC commissioned Water Cycle Study identified the need for a good
understanding of surface water management in Newton Abbot, and the small scale of the wetspot areas defined,
undertake an investigation into the suitability of the existing drainage arrangements in the Ashburton Road and
Highweek Road/Street areas and further work as appropriate.

2
National study
1. Through review of latest BGS • EA (National)
•
DCC (Devon)
could be £50 information and other
£100k; local
sources, determine
study could be
confidence in available
£25 - £50k;.
prediction of groundwater
flood risk areas.
2. If justified, undertake local
(Devon) study for better
mapping of groundwater
flood risk areas.
3. Work with the EA to highlight
need for better understanding
of how groundwater flood risk
may change with a changing
climate.
1
EA – Environment Agency; DCC – Devon County Council; EDDC – East Devon District Council; ECC - Exeter City Council; MDDC – Mid Devon District Council; NDDC – North Devon District Council; TeDC Teignbridge District Council; ToDC - Torridge District Council; SHDC – South Hams District Council; SWW – South West Water; WDBC – West Devon Borough Council
2
Priority 1: A ‘quick win’ or action urgently required within 12 months; Priority 2: Consider now for implementation in the next 1-5 years; Priority 3: Consider now for longer term implementation (5 years+)
Improve Understanding of Groundwater Flood Risk in a Changing Climate
Develop more robust understanding of groundwater flood risk across Devon. Undertake a (national) study to better
understand how the risk of groundwater flooding may change in a changing climate. Note: DCC will not be
responsible for any National study.
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10.4 Implementation and Review
Improved and sustainable management of surface water flooding is unlikely to arise
through implementation of some of the proposed actions alone. Instead, the overall
philosophy is recommended to be for incremental change which takes advantage of
opportunities as they arise to implement options which cumulatively have the effect
of better managing flood risk. Therefore, it is strongly recommended that all options
are kept in mind by the various key council teams and their potential reviewed on a
regular basis. This is likely to be led by the DCC Flood Risk Management team and
incorporated in the Local Flood Risk Management Strategy.
Figure 10.1 highlights some key messages which are recommended to be
considered alongside the actions in the tables above.
Key SWMP Messages

Sustainable surface water flood risk management requires considering flood risk
when undertaking other council or stakeholder activities. If this is done:
•
•

•

•

flood risk will be managed through the cumulative benefit of numerous
smaller schemes;
opportunities for ‘piggy-backing’ flood management activities onto other
works will be identified and could result in cost savings, efficiencies and even
implementation of flood management schemes which would otherwise be
uneconomical;
the Districts will incrementally adapt to the potential impacts of climate
change through creative water management, leading to multiple benefits and
win-win solutions; and
awareness will be raised and maintained which will develop expertise.

Examples of putting these into practice should include:
•

•

•

•

When new developments are being considered – Could the layout be
modified to better respect the natural drainage routes? Could larger SuDS
features be created which also store high flows from outside the site?
When existing developments are being modified – Could the building
support a green roof or rainwater harvesting? Could car parks be made
pervious or support shallow temporary storage? Could the resistance or
resilience to flooding be improved?
When road works are being undertaken – Could road drainage and/or
sewers be cleaned? Could the road be re-surfaced so that surface water
drains more easily in the right direction or green street planters be installed?
When sewers are being maintained – Could oversized pipes be retrofitted?
Could misconnections be identified and rectified?

Figure 10.1 Key SWMP messages

Devon SWMP – Phase 1 Strategic Assessment

64

Appendix A

SWMP Phase 1 Maps
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Appendix B

Designated Habitats Which May be Susceptible to Local Flooding

Table B.1 Special Areas of Conservation (SAC)
Note: the sites are ranked in descending order based on the percentage of the site subject to flooding. Sites with less than 0.5% of their area affected are excluded.
Site name / NGR /
drawing ref
Exmoor and Quantock
Oakwoods SAC
SS894440

Site Area
(ha)
1895.17

Area
flooded
(ha)*
118.9

Percent
flooded*
6.3%

Drawing: B2300139/02a
and 02b.

South Dartmoor Woods
SAC
SX710701

2157.15

95.4

4.4%

768.69

18

2.3%

Features for which the site is designated

Annex I Habitats
Old sessile oak Quercus Petraea woods with Ilex and
Blechnum. Alluvial forests with Alnus glutinosa and
Fraxinus excelsior (Alno-Padion, Alnion incanae,
Salicion albae)
Annex II Species
Barbastelle bat Barbastella barbastellus, Bechstein`s bat
Myotis bechsteinii, otter Lutra lutra
Annex I Habitats
Old sessile oak woods with Ilex and Blechnum.
European dry heaths

Site significance

This site supports extensive tracts of old
sessile oak woods in conjunction with heath.

Site vulnerability/ issues (specific to
flooding)
Habitat loss via nutrient deposition
For otters: water quality.

A maternity colony of barbastelles utilises a
range of tree roosts in this area of
predominantly oak Quercus spp. woodland.

This site is representative of old sessile oak
woods in south-west England, with regionally
important assemblages of lower plants and dry
Lobarion communities that are unique in
Western Europe.

Habitat loss via nutrient/ acid deposition.

Annex I Habitats
Molinia meadows on calcareous, peaty or clayey-siltladen soils (Molinion caeruleae); Northern Atlantic wet
heaths with Erica tetralix.

Contains the largest cluster of sites for marsh
fritillary in the south-west peninsula. It is
judged to be the most important location for
the species in its major south-west stronghold.

Habitat loss via nutrient/ acid deposition.

Annex II Species
Marsh fritillary butterfly Euphydryas (Eurodryas,
Hypodryas) aurinia
Annex I Habitats
Northern Atlantic wet heaths with Erica tetralix;
European dry heaths

This is the largest block of lowland heathland
in Devon and is associated with various other
mire communities.

Drawing:

B2300139/03
Culm Grasslands SAC
SS843214
Drawing: B2300139/04a
and 04b

East Devon Pebblebed
Heaths SAC
SY040868

1119.94

9.2

0.8%

Marsh fritillary – potential effects associated
with loss of, or damage to, key areas of
habitat.

Loss of habitat and species through changes
in water quality and water levels.
Habitat loss via nutrient/ acid deposition.

Drawing: B2300139/05

Annex II Species
Southern damselfly Coenagrion mercuriale

Southern damselfly Coenagrion mercuriale –
potential effects associated with loss of, or
damage to, key areas of habitat.

Table B.2 Special Protection Areas (SPAs)
Site name / NGR /
drawing ref
East Devon Heaths SPA
SY040866

Site Area
(ha)
1119.94

Area
flooded
(ha)*
9.2

Percent
flooded*
0.7%

Features for which the site is designated

Article 4.1
European nightjar Caprimulgus europaeus
Dartford warbler Sylvia undata

Drawing:
B2300139/06
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Site significance

Site vulnerability/ issues (specific to
flooding)

European nightjar Caprimulgus europaeus
(2.4% of GB breeding population, count as at
1992)

Habitat loss – water abstraction, water quality,
acid and nitrate deposition in important
wetland areas. Changes in soil chemistry.

Dartford warbler Sylvia undata (8% of the GB
breeding population, count as at 1994)

Mortality of chicks or loss of eggs, nests or
nesting habitat of qualifying species due to
flooding during the breeding season.

Table B.3 Sites of Special Scientific Interest (SSSI)
11

Site name / NGR /
drawing ref
Bradiford Valley
SS 557350
Drawing: B2300139/07
Dendles Wood
SX 615620
Drawing: B2300139/08
Arlington
SS 608405, SS 609395
Drawing: B2300139/09
Sampford Spiney
SX 544731
Drawing: B2300139/10

Lydford Railway Ponds
SX 500827
Drawing: B2300139/11
Halstock Wood
SX 607936
Drawing: B2300139/12
Lady'
s Wood & Viaduct
Meadow
SX 686591
Drawing: B2300139/13
Dunsdon Farm
SS 307083, SS 295078,
SS 331075
Drawing: B2300139/14
Dunnabridge Meadows
SX 640741
Drawing: B2300139/15
Dunsland Park
SS 409051
Drawing: B2300139/16
Watersmeet
SS 745489
Drawing: B2300139/17
Bovey Valley Woodlands
SX 770810
Drawing: B2300139/18
Teign Valley Woods
SX 798883
Drawing: B2300139/19
Shaugh Prior Woods
SX 537638
Drawing: B2300139/20
Holne Woodlands
SX 720715, SX 735717
Drawing: B2300139/21
Whiteleigh Meadows
SS 415030

Site Area
(ha)

Area
flooded
(ha)*

Percent
flooded*

Features for which the site is designated

Site vulnerabilities

23.6

9.0

38.0%

Woodland and associated habitats, breeding birds.

5, 7, 13a, 13b, 13c, 14

49.9

5.6

11.2%

Upland woodland, associated habitats and birds.

5, 13a, 13b, 13c, 14

45.6

4.8

10.4%

Lichen, invertebrates

5, 7, 13a, 13b, 13c, 14

5, 7, 13a, 13b, 13c, 14

173.8

15.7

9.0%

Areas of ancient oak woodland of exceptional importance for the diversity of their lichen flora which
contains many rare species. The oak woods, together with the streams and marshes on the valley sides,
are also important for their breeding populations of birds and invertebrates.

1.3

0.1

8.3%

Dragonflies

5, 13a, 13b, 13c, 14

10.0

0.8

7.9%

Upland oak woodland, associated habitats and birds.

5, 13a, 13b, 14

4.7

0.4

7.8%

Meadow, woodland and riparian habitat.

5, 7, 13a, 13b, 13c, 14

42.1

2.9

7.0%

Acid grassland.

5, 7, 13a, 13b, 13c, 14

2.6

0.2

6.8%

Herb rich grassland and marsh.

5, 7, 13a

26.6

1.8

6.8%

Lichen, invertebrates.

5, 13a, 13b, 13c, 14

345.9

19.6

5.7%

One of the largest remaining semi-natural ancient woodlands in south west Britain; with rare and local
plant species and rich breeding bird populations.

5, 7, 13a, 13b, 13c, 14

265.2

15.0

5.6%

This site comprises a large area of semi-natural broadleaved woodland. The lichen flora is of national
importance and the bryophyte flora of regional importance.

5, 7, 13a, 13b, 13c, 14, 15

175.2
87.7

8.9
3.9

5.1%
4.5%

1010.1

44.9

4.4%

Extensive area of ancient semi-natural oak woodland which support nationally important lichen
communities and many species of breeding bird.

5, 7, 13a, 13b, 13c, 14, 15

81.5

3.4

4.1%

Botanically rich unimproved grassland.

5, 7, 13a, 13b, 13c, 14, 15

12

A fine example of upland oak/hazel woodland with a diverse flora.
Ancient oak woodlands which support a rich lichen and moss flora including some rare and local species
of lichen.

11

5, 7, 13a, 13b, 13c, 14, 15
5, 7, 13a, 13b, 13c, 14

Sites marked with # are also designated as National Nature Reserves.
The coding used to identify the site vulnerabilities has been taken from information provided by Natural England that describes operations that are likely to affect the special interests of a SSSI. In this study, only
vulnerabilities/operations that may be triggered by surface water flooding, or management activities undertaken to alleviate flooding, have been highlighted – a key is provided at the end of this table. For the full list of
potentially damaging operations, the site citation should be referred to. Citations can be found at: www.sssi.naturalengland.org.uk/Special/sssi/search.cfm.
12
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11

Site name / NGR /
drawing ref

Site Area
(ha)

Area
flooded
(ha)*

Percent
flooded*

Drawing: B2300139/22
Hense Moor Meadows
ST 173068
Drawing: B2300139/23
River Lemon Valley
Woods
SX 837710
Drawing: B2300139/24
Whiddon Deer Park
SX 725893
Drawing: B2300139/25
Bulmoor Pastures &
Coppice
SY 297937
Drawing: B2300139/26
Piles Copse
SX 646616
Drawing: B2300139/27
Chudleigh Caves &
Woods
SX 872788, SX 866785,
SX 859779, SX 855785
Drawing: B2300139/28
Park Farm Meadows
SY 294952
Drawing: B2300139/29
Tintagel-MarslandClovelly
SS 212175 to
SS 315254
(No data available and so
no drawing has been
produced).
Ribsons Meadows
SX 495021
Drawing: B2300139/30
Wistman'
s Wood
SX 613770
Drawing: B2300139/31
Rushford Wood
SX 703898
Drawing: B2300139/32
Bovey Heathfield
SX 818 768, SX 823766,
SX 824769
Drawing: B2300139/33
Yarner Wood &
Trendlebere Down
Drawing: B2300139/34
Grenofen Wood & West
Down
SX 488707
Drawing: B2300139/35
North Exmoor
SS 63 NE, SS 64 SE, SS
73 NE, SS 73 NW,
SS 73 SE, SS 74 NE, SS

Features for which the site is designated

Site vulnerabilities

3.1

0.1

3.6%

Herb-rich meadows supporting a grassland community with a restricted distribution in Britain and one
which contains several local species. This sward, together with a fen community, thick hedges and
scattered trees, forms an area of exceptional wildlife value.

70.4

2.5

3.5%

Ancient semi-natural woodland and associated species.

5, 7, 13a, 13b, 13c, 14, 15

49.1

1.7

3.4%

Pasture woodland with an exceptionally diverse lichen flora and a rich invertebrate fauna. Many nationallyrare species are present.

5, 7, 13a, 13b, 13c, 14, 15

24.6

0.8

3.2%

Species-rich representative examples of certain types of ancient semi-natural woodland, calcareous
grassland and spring-line mires which are nationally either scarce or rare.

5, 7, 13a, 13b, 13c, 14, 15

50.4

1.5

2.9%

Ancient woodland with associated habitats and species.

5, 7, 13a, 13b, 13c, 14, 15

27.5

0.8

2.9%

Semi-natural woodland with considerable and wide ranging biological interest including trees and other
flowering plants, bryophytes, lichens, birds and invertebrates. Bat roosts in the caves.

5, 7, 13a, 13b, 13c, 14, 15

6.1

0.2

2.8%

Herb-rich neutral grassland.

5, 7, 13a, 13b, 13c, 14, 15

5, 7, 13a, 13b, 13c, 14, 15

5, 7, 13a, 13b, 13c, 14, 15

951.74

26.2

2.8%

The site is nationally important for its geological, geomorphological and biological interest. The cliffs,
clifftops and valleys carry a wide range of habitats including extensive areas of ancient woodland and
parkland which support nationally important lichen communities, and a range of species-rich grassland,
heath and scrub communities. In addition, the site supports diverse assemblages of invertebrates and
breeding birds.

9.0

0.2

2.4%

Herb-rich grassland communities.

5, 7, 13a, 13b, 13c, 14, 15

267.8

6.4

2.4%

Ancient high-level woodlands supporting extensive areas of clitter (granite blocks) with acid grassland,
heath and mire communities.

5, 7, 13a, 13b, 13c, 14, 15

20.8

0.5

2.4%

Pedunculate oak/hazel woodland and includes areas of ancient oak wood. The site contains a varied flora
and, in particular, supports a variety of rare and interesting lichens.

5, 7, 13a, 13b, 13c, 14, 15

26.0

0.6

2.1%

Lowland heathland with a rich invertebrate fauna (with many rare and local species).

5, 7, 13a, 13b, 13c, 14, 15

324.1

6.2

1.9%

Ancient oak woodland with heathland, grassland and valley mire.

5, 7, 13a, 13b, 13c, 14, 15

5, 7, 13a, 13b, 13c, 14, 15

5, 7, 13a, 13b, 13c, 14, 15

102.6

1.8

1.8%

Woodland habitats supporting a diverse lichen flora which includes a number of uncommon and rare
species. West Downs supports acidic grassland with nationally important populations of the declining high
brown fritillary butterfly Argynnis adippe.

12000.4

218.3

1.8%

Lowland heath, woodland, mire. Marsh fritillary butterflies.
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Site name / NGR /
drawing ref
74 NW, SS 74 SE,
SS 74 NW, SS 84 NE, SS
84 NW, SS 84 SE,
SS 84 SW, SS 83 NE, SS
94 NW, SS 94 SW
Drawing: B2300139/36
Hare'
s Down, Knowstone
& Rackenford Moors
SS 847213
Drawing: B2300139/37
South Exmoor
SS880340,SS965288
SS820300, SS780330
SS820350
Drawing: B2300139/38
Maiden Down
ST 088160
Drawing: B2300139/39
Lambert'
s Castle
SY 368987
Drawing: B2300139/40
Haldon Forest
SX 886838
Drawing: B2300139/41
Sidmouth to Beer Coast
SY 130873, SY 235895
Drawing: B2300139/42
Andrew’s Wood
SX 708515
Drawing: B2300139/43
Southmoor Farm
SS 564003
Drawing: B2300139/44
East Devon Pebblebed
13
Heaths
SY 050880
Drawing: B2300139/1145

Site Area
(ha)

Area
flooded
(ha)*

Percent
flooded*

Features for which the site is designated

Site vulnerabilities

225.1

2.6

1.2%

Lowland heath

5, 7, 13a, 13b, 13c, 14, 15

3130.8

37.2

1.2%

Lowland and upland heath, woodland, mire. Marsh fritillary butterflies.

5, 7, 13a, 13b, 13c, 14, 15

39.7

0.4

1.1%

Lowland heath plant and animal communities. The site supports a rich invertebrate fauna which includes
several nationally scarce species of insect.

5, 7, 13a, 13b, 13c, 14, 15

109.2

1.2

1.1%

1007.7

9.9

1.0%

242.0

2.2

0.9%

23.4

0.2

0.9%

28.3

0.2

0.9%

1135.0

9.6

0.8%

Acid grassland and acid bog vegetation.
Breeding birds including several rare species of raptor, a nationally important population of breeding
nightjar Caprimulgus europaeus and rich communities of invertebrates, especially butterflies. In addition,
the site incorporates two pockets of lowland heathland.

5, 7, 13a, 13b, 13c, 14, 15

Species rich chalk grassland.
A mosaic of species-rich grassland, wet heath and secondary woodland, supports the largest known
colony in Britain of a nationally rare plant the Heath lobelia Lobelia urens.

5, 7, 13a, 13b, 13c, 14, 15

12

5, 7, 13a, 13b, 13c, 14, 15

5, 7, 13a, 13b, 13c, 14, 15

Herb rich grassland.
Nationally important representative of the inland Atlantic-climate, lowland heathlands of Britain and northwest Europe. A significant feature of the site is the diversity of heathland associated communities, related
to its large area and the range of substrate and topography. It also supports a wide range of birds and
invertebrates.

5, 7, 13a, 13b, 13c, 14, 15

5, 7, 13a, 13b, 13c, 14, 15

Key to Tables
5. Application of manure, fertilisers and lime.
7. Dumping, spreading or discharge of any materials.
13a. Drainage (including the use of mole, tile, tunnel or other artificial drains).
13b. Modification of the structure of watercourses (e.g. streams, springs, ditches, drains), including their banks and beds, as by re-alignment, re-grading and dredging.
13c. Management of aquatic and bank vegetation for drainage purposes.
14. The changing of water levels and tables and water utilisation (including storage and abstraction from existing water bodies and through boreholes).
15. Infilling of ditches, drains or marshes.
All sites: Construction, removal or destruction of roads, tracks, walls, fences, hardstands, banks, ditches or other earthworks, or the laying, maintenance or removal of pipelines and cables, above or
below ground. Erection of permanent or temporary structures, or the undertaking of engineering works, including drilling.

13

Whilst this site is ranked last in the table it forms part of the East Devon Pebblebed Heaths SAC, a site where this study has recommended flood management strategies are prioritised. It is purely an anomaly of ranking
the sites based on the percentage of their area affected by flooding (as opposed to ranking the sites based on their perceived ecological value within Devon) that has resulted in this discrepancy; therefore, the position of this
(and all other) site(s) within the table does not reflect its perceived nature conservation value or importance when compared to other sites.
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Appendix C

Overview Map of Designated Sites Susceptible to Local
Flooding
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Appendix D

Heritage Sites Along the River Plym

This screening report examines the heritage resource identified along the section of
the River Plym within Dartmoor National Park which is considered as Ordinary
Watercourse. The river makes a transition from Ordinary Watercourse to Main River
at Cadover Bridge just downstream of the Trowlesworthy Warren settlements.
Heritage assets are defined as archaeological remains, historic buildings and the
historic landscape. For the purposes of this report an individual heritage resource is
referred to as a heritage asset. The work has identified evidence of Bronze Age
settlement, and medieval and post-medieval warrens and tin workings that have
utilised the river. This screening has been undertaken as a desk based exercise
using online sources for a high level overview:
•
•
•

The National Heritage List for England14
Multi Agency Geographic Information for the Countryside (MAGIC) website
Heritage Gateway website15

The area of the Upper Plym Valley has a high density of archaeological remains
along its length (Figure D.1). Three large concentrations comprise Hentor Warren,
Legis Tor and Trowlesworthy Warren; two smaller heritage assets comprise part of
Eylesbarrow tin mine and a prehistoric settlement and historic tin mill at Plym Steps.
All of these assets are Scheduled Monument and are of national significance.
The earliest recorded activity in the landscape is a series of settlements and land
divisions, called reaves, dating to the Bronze Age (2500-700 BC). The Bronze Age
settlement at Legis Tor is concentrated along the lower slopes and comprises a
series of round stone-built enclosures with 58 stone hut circles. The hut circles are
the remains of structures likely to have been domestic housing; excavations in the
late 19th century identified the remains of hearths and pottery. They survive as
banks of stone and earth with internal areas measuring 2.50-7.00m in diameter. The
Trowlesworthy complex contains 37 stone hut circles and 19 enclosures, and Hentor
Warren also contains an extensive spread of hut circles, along with round cairns
(burial structures) and cysts (stone lined burial pits).
There is a gap in activity during the Iron Age and Roman period, and it is during the
medieval period (1066-1540) and the post-medieval period (1540-1901) when the
landscape is utilised again. The two main practices that left their mark on the
landscape were tin extraction and rabbit warrens.

14

National Heritage List http://list.english-heritage.org.uk/ (accessed 16/02/12)
Heritage Gateway weblink -http://www.dartmoornpa.gov.uk/__data/assets/pdf_file/0018/184221/HER_Warrens-reports.pdf (accessed
16/02/12)
15

Devon SWMP – Phase 1 Strategic Assessment

71

Figure D.1 Hentor Warren, Legis Tor and Trowlesworthy Warren
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Tin extraction took two forms, the exploitation of alluvial deposits of tin or the land
based mining of tin; the latter did not begin until the 1500s. The removal of tin-ore,
known as cassiterite, from the gravel of river beds was known as streaming or
streamworking. The tin-ore was washed in the river by rain and collected in the river
gravels. Streamworking involved separating the ore from the gravel beds by
separating the lighter river gravel and the heavier ore. The watercourses were
modified, or in some cases streams were created, to manufacture areas where the
water could run down slopes that were split to create ledges. The heavier ore would
filter out at the top of the process and the lighter material would work its way to the
bottom. The unwanted sediment would be removed and left by the side of the
working in linear mounds. There is evidence of streamworking at Plym Steps,
Hentor Warren and Trowlesworthy Warren.
The warrens are believed to have been created in the later part of the medieval
period, however, the majority of the evidence indicates that many date to later
periods. Trowlesworthy is thought to be the oldest and is known to have been in
existence in 1651. Warrens comprised three basic elements which are: artificial
mounds known as ‘pillow-mounds’; vermin traps to catch stoats or weasels; and a
form of structure to enclose the area. Trowlesworthy and Hentor warrens both used
the watercourses as natural barriers to create the warren area.
In terms of land ownership, Trowlesworth, Hentor and Plym Steps are all in National
Trust ownership, with the surrounding area being within the Dartmoor National Park.
Stakeholders will therefore include the National Trust, Dartmoor National Park
Authority and English Heritage who regulate Scheduled Monuments
The remains of Bronze Age settlement at Legis Tor appears to be situated beyond
the identified Flood Map for Surface Water outline. The main elements of Hentor
and Trowlesworthy Warren, including the Bronze Age structures and the postmedieval warren, are also situated higher on the hill slopes and would be beyond
the limit of any potential flooding. Physical remains from streaming may survive
along sections of the river, which could be damaged by floods. The impact would be
through direct removal of the remains.
The Dartmoor National Park Management Plan 2007-201216 discusses the longterm management of the archaeological heritage resource. It notes that:
Understanding their current condition and significance through survey and
investigation is vital in informing future management. Local societies and
organisations have a valuable role to play in archaeological research, survey and
interpretation.
It goes on to note that Dartmoor National Park Authority is working with English
Heritage to undertake practical management of the archaeological heritage
resource. The Dartmoor National Park Authority has taken on day to day
responsibility for the sites in care of English Heritage. It states that:
There also continues to be a need to ensure the appropriate management of
archaeological sites in the wider landscape, ensuring that they form an element of
any new agri-environment scheme.

16

Dartmoor National Park Management Plan 2007-2012 published December 2007
http://www.dartmoor-npa.gov.uk/__data/assets/pdf_file/0017/43082/au_mp20072012_full.pdf (accessed 16/02/12)
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BARNSTAPLE SITE INSPECTIONS 12 JANUARY 2012
Location

Site No.

Eastings

Northings

Land Use

Depression

Flowpath

Approx Extent
and Estimated
Properties at Risk

Approx Actual
Depth
Depression

Approx slope of
flowpath

Approx width of
flowpath

Outlet - watercourse Observed surface
flooding incident?
/ drainage /
downstream
flowpath

GIS Mapping of Depressions and Flowpaths

Depression
Defined? *

Flowpath
Defined? *

Depression
Average Depth

National Flood Map for Surface Water

Susceptibility
Identified?

Vulnerable
Infrastructure?

Average Doorway
Threshold Levels

Scoring Matrix for Preliminary Assessment of Surface Water Flood Risk

Possible Mitigation Measures for later consideration including
possible Quick Win Measures
Land Use
Sensitivity Score

Depth

Extent and
Number of
Properties at
Risk

2

1

1

0

2

1

1

2

1

2

Potential Risk to Life based on
observations?

Dororway
Thresholds

Total Score

Preliminary
Pluvial Flood
Risk Rating

High velocity
flowpath with large
contributing area?

Depression depth
>1m or basement
flats?

0

3

7

Moderate

No

Yes

0

1

0

5

Moderate

No

No

1

1

1

1

7

Moderate

No

No

1

1

1

1

2

8

High

No

No

2

1

2

1

2

2

10

High

No

No

2

0

1

0

1

0

4

Low

No

No

2

0

1

0

1

2

6

Moderate

No

No

2

1

2

0

2

2

9

High

No

No

Deep/Shallow

Flowpath feeds Slope / Velocity
Depression?

Assumed that Coney Gut outfall is NOT included in the FMfSW model hence flooded area behind embankments. Additionally, SWW pumping
station is located behind the Taw Tidal embankments.

1

Coney Gut Outfall / Newport
Road / Gloster Road

256152

132519

Residential / parkland

No

Yes

10

N/A

Low

Road

Watercourse and
Tidal Outfall to River
Taw

Yes, road and
hydraulic overload

N/A

Yes

N/A

Yes

Deep

No

>0.3m with some
properties with
basements

Main mitigation is to ensure Coney Gut outfall (Coney Gut Outfall is Main
River) remains operational. An understanding of the Pumping Station
(Foul, Combined or Surface Water) will assist in understanding whether
this provides additional surface water pumping capacity away from the
area.

If additional mitigation is required, there is signficant space for storage in
Rock Park.

Flooded area linked to same issues as Location 1 (above) in relation to
Coney Gut Tidal Outfall.
2

Portmarsh Lane / Victoria
Road

256546

132647

Residential

No

Yes

<10

N/A

Low

Road

Highway Drainage,
Coney Gut

No

N/A

Yes

N/A

Yes

Deep

No

>0.3m

Primary mitigation is through highway drainage maintenance and
ensuring Coney Gut is free to discharge to the Taw.
Low spot in Rock Park (to the west of Victoria Road) could provide
additional storage if needed.

3

Birch Lane / Maple Grove

254144

131988

Residential

Yes

Yes

6 - 12

0.5m

Med

Road

Highway Drainage /
watercourse

Road

Highway drainage, no
watercourse

No

N/A

Yes

N/A

Yes

Both

No

Outlet for culvert under Birch Lane appears to have been built over. It is
not clear whether the culvert has been extended, or whether the culvert
exit is now blocked.
>0.3m but some
properties set below road
Mitigation is to ensure the culvert exit is not blocked. Recommend that
level
the status of this culvert under Birch Lane (at the downstream side) is
investigated. Depending on the outcome, further mitigation may be
needed to ensure the culvert is not blocked.

Highway drainage improvements and maintenance is critical in order to
convey flow away from low spots. Existing drainage is blocked in places
and showing some signs of collapse in the road.
4

Woodville / Dracaena Avenue

254324

132517

Residential

Yes

Yes

12

0.5m

Med

Hydraulic overload

N/A

Yes

N/A

Yes

Deep

No

<0.2m, some properties
Preliminary mitigation is to review the current road and surface water
set below road level
drainage arrangement at the location in order to consider appropriate
drainage improvements. This should include checks on drainage / sewer
/ culvert capacity as the flood risk is dependent on the adequacy of the
system.

Mapping and observed topography suggests that there should be a
watercourse / culvert in this area, however was observed on site.
Manhole for possible culvert was located towards the downstream end of
Princess St, although the culvert alignment is not clear.
5

Bicton St / Miller Court /
Princess Street

256280

133516

Residential and some
commercial

Yes

Yes

25

0.3m

Med/steep

Road

Highway drainage, no
eveidence of any
watercourse

Hydraulic overload

N/A

Yes

N/A

Yes

Both

Yes, Nursery
School

<0.2m

Mitgiation depends on presence and size of culverted watercourse
through the area. Possible storage opportunity on open space by
allotments, immediately u/s of Bicton Street. Culvert / drainage
maintenance critical.
Checks on drainage / sewer / culvert capacity should be made as the
flood risk is very dependent on the adequacy of the system.

6

Vale Road / Pilton Park

255755

133693

Residential / Commercial
/ parkland

No

Yes

<10

N/A

Low

Road

Highway drainage
discharging into the
River Yeo

No, main river
flooding only
recorded

N/A

Yes

N/A

Yes

Both

No

Use Pilton Park as a storage area should highway drainage system get
overloaded. Potential for permanent pond feature. This would discharge
>0.2m generally, some
subsequently in to River Yeo when tide levels are low.
lower
Highway drainage maintenance is critical.

7

Fair View

255462

133753

Residential

No

Yes

10

N/A

Low

Road

Highway drainage

Yes

N/A

Yes

N/A

Yes

Shallow

No

<0.2m but some
Maintenance of highway drainage critical to enable surface water
properties set below road
discharge into River Yeo.
level

Catchment area large and steep (and includes hospital towards the top
of the catchment).

8

Lower Raleigh Road

256403

134117

Residential

Yes

Yes

20 - 25

0.5m

Steep

30m (potentially)
then Road width

Highway Drainage,
discharging (likely) to
River Yeo

Improve highway drainage - only 1 No gully found; area would benefit
from additional gulleys. Need to maintain system regularly. Silt traps
may be useful but would also require regular emptying.
No

N/A

Yes

N/A

Yes

Both

No

Footway level

Possible interceptor drainage channel / drain across hill slope to channel
overland flow into artificial watercourse that traverses the slope. This
watervourse subsequently discharges into the Yeo.
Confirm existing highway drainage discharge points. Consider culvert to
discharge to River Yeo, via surface storage (if possible, although limited
space) located between Lower Raleigh Road and the River Yeo.

BIDEFORD SITE INSPECTIONS 15 FEBRUARY 2012
Site No.

Location

Land Use

Depression

Flowpath

Approx Extent and
Estimated
Properties at Risk

Approx Actual
Depth
Depression

Approx slope of
flowpath

Approx width of
flowpath

Outlet - watercourse Observed surface
flooding incident?
/ drainage /
downstream
flowpath

GIS Mapping of Depressions and Flowpaths

Depression
Defined? *

1

Lime Grove and Westcombe
Lane

Residential

Yes

Yes

10

0.3m

Low

Road

Highway drainage
(which may connect to
culverted watercourse)

No

N/A

Flowpath
Defined? *

Yes

Depression
Average Depth

N/A

National Flood Map for Surface Water

Susceptibility
Identified?

Yes

Deep

Yes

10

N/A

Low

Road

Highway drainage and
Westcombe Stream

Yes

N/A

Yes

N/A

Yes

Both

Residential and business

No

Yes

>20

N/A

Low

Road

Highway drainage and
River Torridge

Yes

N/A

Yes

N/A

Yes

Deep

Kingsley Road area

Residential and business

No

Yes

>20

N/A

Low

Road

Highway drainage and
main river

Yes

N/A

Yes

N/A

Yes

Deep

5

Torrington Lane, East-theWater

Residential

No

Yes

<20

N/A

Mod

Road

Highway drainage

No

N/A

Yes

N/A

Yes

Both

6

Torrington Street, East-theWater

Residential and business

No

Yes

>10

N/A

Low

Road

Highway drainage and
River Torridge

Yes

N/A

Yes

N/A

Yes

Deep

Moreton Park Road / Laurel Ave Residential

3

Bideford Quay

4

Average Doorway
Threshold Levels

Possible Mitigation Measures for later consideration including
possible Quick Win Measures

Scoring Matrix for Preliminary Assessment of Surface Water Flood Risk
Flowpath feeds Slope / Velocity
Depression?

Land Use
Sensitivity Score

Depth

Extent and
Number of
Properties at
Risk

No

Westcombe stream culverted from top of Lime Grove/bottom of Belvoir
Road, which runs under footway along south side of Lime Grove and then
cuts across the road and drops under Westcombe Lane and on to an
outfall at the main river. A transfer culvert has been constructed (prior to
this culvert) to remove flow excessive flow from Westcombe stream. This
connects into the Kenwith Stream to the north.
Most above 0.2m, some
There are low spots along Lime Grove (nr the access between No's 97
garages/warehouses on
and 99) and Westcombe Rd (nr Torridge DC building) where ponding
Westcombe St are at
would occur should the highway drainage system become overloaded. A
ground level
resident from Lime Grove (No 101) confirmed that ponding does happen
at the low spot during very heavy rainfall. Some of the
properties/warehouses along Westcombe Rd have no threshold and these
have flood protection boards/barriers.
Some gullies in the area were blocked therefore maintenance of existing
highway drainage is critical for this area.

2

1

1

0

No

Stream runs along the back of the properties along Brennacott Rd
however it is very overgrown and the culvert entrance could not be
located. Properties along here are set above the stream however the
garages are lower and have been known to flood (info from resident at No.
Greater than 0.2m but 7). Flooding incident from 2007 shows that culvert was blocked. Clear
some properties along stream and culvert entrance to ensure it can be used to full capacity.
Moreton Park Road are Westcombe stream is culverted at the top of Laurel Ave and outfalls at the
set below road level
junction with Arcacia Close. Stream and culvert entrance are within a
woodland area and surrounding properties are set at ~2m above stream.
Clear stream and culvert entrance to ensure it can be used to full capacity.
Opportunity to use part of woodland area as an upstream storage area if
required.

2

1

1

2

1

0 - 0.2m, some properties Flooding incidents in this area are recorded as Main River however area is
set below ground level fairly flat therefore highway drainage maintenance is critical.
along Northam Road

2

0 - 0.2m

The footway along the bottom half of Torrington Lane is at carriageway
level however concrete kerbing is in place to segregate the two which also
provides a route for any surface water run off. Several gullies in this area
are blocked. Property thresholds are low in this area.
Highway drainage maintenance is critical in this area.

0 - 0.2m

Torrington Street runs along the bottom of Torrington Lane, parallel with
the River Torridge. Maintenance of the highway drainage system is
critical in this area

Ground level

No

Flooding incidents in this area are recorded as Main River however
highway drainage maintenance is critical.

Potential Risk to Life based on
observations?

Dororway
Thresholds

Total Score

Preliminary
Pluvial Flood
Risk Rating

High velocity
flowpath with large
contributing area?

Depression depth
>1m or basement
flats?

1

1

6

Moderate

No

No

0

1

1

6

Moderate

No

No

2

0

0

2

7

Moderate

No

No

1

2

0

0

2

7

Moderate

No

No

2

1

1

0

2

2

8

High

No

No

2

1

1

0

2

2

8

High

No

No

Deep/Shallow

No

2

Vulnerable
Infrastructure?

EXETER SITE INSPECTIONS 12-14 DECEMBER 2011
Site No.

Location

Land Use

Depression

Flowpath

Approx Extent and
Estimated
Properties at Risk

Approx Actual
Depth
Depression

Approx slope of
flowpath

Approx width of
flowpath

Outlet - watercourse Observed surface
/ drainage /
flooding incident?
downstream
flowpath

GIS Mapping of Depressions and Flowpaths

National Flood Map for Surface Water

Depression
Defined? *

Flowpath
Defined? *

Depression
Average Depth

Susceptibility
Identified?

Deep/Shallow

Vulnerable
Infrastructure?

Average Doorway
Threshold Levels

Scoring Matrix for Preliminary Assessment of Surface Water Flood Risk

Possible Mitigation Measures for later consideration including
possible Quick Win Measures

Potential Risk to Life based on
observations?
High velocity
Depression depth
flowpath with large >1m or basement
contributing area?
flats?

Dororway
Thresholds

Total Score

Preliminary
Pluvial Flood
Risk Rating

1

0

4

Low

No

No

1

1

1

7

Moderate

No

No

2

0

1

0

5

Moderate

No

No

Land Use
Sensitivity Score

Depth

Extent and
Number of
Properties at
Risk

Maintain road drainage and Matford Brook culverts

2

0

1

0

Clear and maintain culvert entrance

2

1

1

Grassed swale along Topsham Road and a detention basin/swale
adjacent to Lakeside Avenue

2

0

Flowpath feeds Slope / Velocity
Depression?

1

Knowle Hill Park & Ride and
Matford Bridge Roundabout

Parking / Commercial /
Transport

No

Yes - Matford Brook

<10

N/A

Low

Brook is 2-3m wide

Matford Brook

Road flooding

N/A

Yes

N/A

Yes

Deep

SWW installation
liable to flooding

>0.2m

2

Exminster

Mainly residential, some
commercial

No

Yes - Berry Brook

<10

N/A

Low

Brook is 2-3m wide

Berry Brook

Property flooding and
hydraulic overload

N/A

Yes

N/A

Yes

Deep

Electricity/water
installation

0 - 0.2m

3

Countess Wear - Lower Wear

Residential

No

Yes

20-30

N/A

Medium

Road

Overland flow into
estuary

No

N/A

Yes

N/A

Yes

Shallow/Deep

No

>0.2m

4

Countess Wear - West of
England School and College

Residential, educational

No

Yes

<10

N/A

Medium

Road flooding

N/A

Yes

N/A

Yes

Shallow/Deep

School for those
with little or no sight

0 - 0.2m

Simple earthworks, either within the field or on the school side of the
boundary, could provide some attenuation storage upstream of the
school

2

0

1

0

2

2

7

Moderate

No

No

5

St Leonards

Residential

No

Yes

10 - 50

N/A

High

Road

Culvert or road

Road flooding

N/A

Yes

N/A

Yes

Shallow/Deep

Top of flowpath is
NHS establishment

0 - 0.2m

The wide grassed area below Fleming Way could support a shallow
grassed swale if this section was deculverted. Exceedance flow could be
captured in the ditch. Options along Rivermead Road are to keep the
gulleys clear.

2

1

2

1

2

1

9

High

No

No

6

Ide

Mainly residential, some
commercial

No

Yes - Fordland
Brook

20

N/A

Low

2-3m or road

Fordland Brook

Property and road
flooding

N/A

Yes

N/A

Yes

Deep

No

0 - 0.2m

None suggested - Fore Street used to flood regularly but not since A30
culvert installed

3

1

1

0

1

1

7

Moderate

No

No

7

St Thomas - Cowick Barton
Playing Field

Residential, parkland

No

Yes - into unamed
ditch along west of
playing field

10-30

N/A

Low

Road or ditch

Ordinary watercourse
discharging intoAlphin
Brook

Property and road
flooding and
hydraulic overload

N/A

Yes

N/A

Yes

Shallow/Deep

No

>0.2m

The sewer network should be checked to see whether the sewer
discharges into the ditch, or whether it could be made to do so to provide
more capacity in the system.

2

0

2

0

0

0

4

Low

No

No

8

Exwick - Medley Court

Residential

No

Yes - ordinary
watercourse and
Kinnerton Way
otherwise

<10

N/A

Medium/High

2-3m or road

No - but observed
Ordinary watercourse road and property
or Kinnerton Road flooding at bottom of
hill

N/A

Yes

N/A

Yes

Shallow/Deep

No

>0.2m

Clear and maintain culvert entrance

2

0

1

0

2

1

6

Moderate

No

No

9

St James - Victoria Street /
Southview Terrace

Residential

Yes

Yes

<10

0.5m

Medium

Road

None - blocked by wall
to railway cutting

N/A

Yes, but cannot
flow through wall
into railway
cutting

N/A

Yes

Shallow/Deep

No

>0.2m

Suggested actions are to prioritise drain maintenance in this area and
consider the possibility of an ‘overflow’ drain into the railway cutting if
justified.

2

2

1

1

2

0

8

High

No

No

10

St James - Devonshire Place

Residential

Yes

Uncertain

<10

0.5m

Medium

Road

None - except highway
Hydraulic overload
drainage

N/A

No

N/A

Yes

Deep

No

>0.2m

Suggested action is to prioritise drain maintenance in this area.

2

2

1

0

1

0

6

Moderate

No

No

11

High Street, Topsham

Residential / commercial

No

Yes

10 properties with
low thresholds, >10
in extreme flood

N/A

Low

Road

N/A

Yes

N/A

Yes

Deep

No

Generally >0.2m but
some 0-0.2m

Temporary flood board evident on at least one property, evidence of
threshold raising along west end of High Street. Basement properties
suspected elsewhere in Topsham but not evident along High Street.

3

1

1

0

0

1

6

Moderate

No

No

Across King George V
Undefined although
Playing Fields and into
likely 2-3m
estuary

Most likely down
Follett Road to river

Property flooding

Yes - road and
property

Likely management option is individual property protection.

EXETER SITE INSPECTIONS 12-14 DECEMBER 2011
Site No.

Location

Land Use

Depression

Flowpath

Approx Extent and Approx Actual
Approx slope of
Estimated
Depth Depression
flowpath
Properties at Risk

Approx width of
flowpath

Outlet - watercourse / Observed surface
drainage /
flooding incident?
downstream flowpath

GIS Mapping of Depressions and Flowpaths

National Flood Map for Surface Water

Depression
Defined? *

Flowpath
Defined? *

Depression
Average Depth

Susceptibility
Identified?

Deep/Shallow

Vulnerable
Infrastructure?

Average Doorway
Threshold Levels

Possible Mitigation Measures for later consideration including
possible Quick Win Measures

Scoring Matrix for Preliminary Assessment of Surface Water Flood Risk

Potential Risk to Life based on
observations?
High velocity
Depression depth
flowpath with large
>1m or basement
contributing area?
flats?

Dororway
Thresholds

Total Score

Preliminary
Pluvial Flood
Risk Rating

2

2

12

Severe

Yes

No

0

1

0

4

Low

No

No

Land Use
Sensitivity Score

Depth

Extent and
Number of
Properties at
Risk

Suggested action is, firstly, to check the sewer records to determine where
the highway drainage goes (substantial flow was heard along Southview
Terrace). Second is for detailed modelling of this area to determine likely risk
at Longbrook Road and the justification for storage works.

3

2

2

1

None necessary

2

0

1

Flowpath feeds Slope / Velocity
Depression?

12

St James - Longbrook Street

Residential / commercial

Yes

Yes

20

0.5m

Medium

Road

None, or possibly into
Central Station car park
via Pensylvania Road

Road and property
flooding

N/A

Yes - although
shown in error
entering railway
cutting and
should continue
down Longbrook
Street

N/A

Yes

Deep

No

0 - 0.2m

13

Pinhoe - Langaton Gardens

Residential

Yes

Yes

<10

0.25m

Low

Road

None - railway
embankment appears
to block flowpath

No

N/A

Yes

N/A

Yes

Deep

No

>0.2m

14

Pinhoe - Main Road

Residential

No

Yes

10

N/A

Low

2m

Ordinary watercourse

Property flooding

N/A

Yes

N/A

Yes

Shallow/deep

No

0-0.2m with some
Options to alleviate flooding could include a low wall to contain flow in the
properties below road level watercourse or raised kerbs/steps into the properties at risk.

2

1

1

1

1

2

8

High

No

No

15

Pinhoe - Harrington Lane /
Wilcocks Road

Residential

No

Yes

20-30

N/A

Medium

2-3m

Culvert entrance on
Harrington Lane

Multiple property
flooding

N/A

Yes

N/A

Yes

Deep

No

This is a complex area where substantial flooding has been observed.
Suggested action is to check culvert dimensions and design to check it is
0-0.2m with some
sufficient for high flows. Otherwise an exceedance route down Bradfield
properties below road level Road could be investigated although this may be difficult. An example of
where planning design and layout should take proper account of natural flow
routes and landform.

2

1

1

2

2

2

10

High

No

No

16

Heavitree - Pleasure Ground

Residential, parkland

No

Yes

<10

N/A

Low

Unknown

Longdale Road as no
watercourse evident

No

N/A

Yes

N/A

Yes

Deep

No

2

0

1

0

0

0

3

Low

No

No

2

1

2

1

1

1

8

High

No

No

2

1

1

1

2

3

10

High

No

No

2

1

1

1

1

1

7

Moderate

No

No

Belmont Park offers a potential attenuation storage area with the addition of
a barrier at the existing gate, if sufficient flow is likely to drain to this location.

2

1

1

1

2

2

9

High

No

Yes

>0.2m

There are storage options in the Heavitree Pleasure Ground although there
is no evidence of a watercourse.

There is a storage option in the Playing Field between Polsloe Bridge and
George Close, although the channel is deeply set relative to the field level.
No storage is possible for the tributary from Whipton adjacent to Bodley
Close due to steep terrain and a deep set channel.
17

Heavitree - East Wonford Hill

18

Polsoe Bridge / Whipton Guinevere Way

Residential

Residential, educational

No

No

Yes

Yes

20-30

10-20

N/A

N/A

Low

Medium

Road

Road

Highway drainage into Multiple property and
Northbrook
road flooding

Northbrook

Yes - nursery on
Beacon Heath

N/A

N/A

Yes

Yes

N/A

N/A

Yes

Yes

Deep

Shallow/deep

No

0 - 0.2m

Detailed modelling is required to understand the interactions and potential
solutions. A first step will be for hydraulic calculation of the capacity of the
culverts along the route. Easy wins would be to clear the trash screens at
various points along the watercourse, particularly adjacent to Guinevere Way
and the allotments.

The playing field adjacent to Roundtable Meet is a possible storage area,
where overland flow coming down the footpath between Guinevere Road
and the School could be directed into. However, further inspection
suggested that the playing field on the east side of the footpath may be less
Nursery on Beacon
0-0.2m with some
used as a playing field, is at a slightly lower level and is already bunded on
Heath
properties below road level
the footpath side.
Flow could be attenuated by creating a shallow bund at the downstream end
of the open ground and/or through stepped storage along the footpath.

19

St Loyes - Wonford Street

Residential / commercial

Yes

Yes

10

0.25m

Medium/Low

Road

None - raised ground at
leisure centre blocks
access to Northbrook

Property flooding

N/A

Yes

N/A

Yes

Shallow/deep

No

>0.2m

There is the possibility of directing exceedance flow through a culvert in a
brick wall to preferentially flood the leisure centre car park although the
centre itself is at risk of flooding.
Suggested action is to include this area within detailed modelling of the
Northbrook system if possible, and to understand storage options.

20

Newtown / Barnfield - Russell
Street

Residential

Yes

Yes

10-20

0.5m

Medium

Road

None

Road flooding and
hydraulic overload

N/A

Yes

N/A

Yes

Deep

No

0-0.2m with some
basement properties

21

Newtown / Barnfield - Holloway
Residential
Street

Yes

Yes

10-20

0.5m

Medium

Road

None

Road flooding

N/A

Yes

N/A

Yes

Shallow/deep

No

>0.2m

Suggested action is to determine the sewer/drainage arrangements along
this system. Detailed modelling of the system could be considered.

2

1

1

1

2

2

9

High

No

No

22

Okehampton Street

Yes

Yes

<10

0.5m

Low

Road

None - outflow to River
Exe blocked by river
embankment

Road flooding

N/A

Yes

N/A

Yes

Deep

No

>0.2m

None

2

1

1

1

1

0

6

Moderate

No

No

Residential / commercial

EXMOUTH SITE INSPECTIONS 09 JANUARY 2012
Location

Site No.

Land Use

Depression

Flowpath

Approx Extent and
Estimated
Properties at Risk

Approx Actual
Depth
Depression

Approx slope of
flowpath

Approx width of
flowpath

Outlet - watercourse Observed surface
flooding incident?
/ drainage /
downstream
flowpath

GIS Mapping of Depressions and Flowpaths

National Flood Map for Surface Water

Depression
Defined? *

Flowpath
Defined? *

Depression
Average Depth

Susceptibility
Identified?

Deep/Shallow

Vulnerable
Infrastructure?

Average Doorway
Threshold Levels

Possible Mitigation Measures for later consideration including
possible Quick Win Measures

Potential Risk to Life based on
observations?

Scoring Matrix for Preliminary Assessment of Surface Water Flood Risk
Flowpath feeds Slope / Velocity
Depression?

Land Use
Sensitivity Score

Depth

Extent and
Number of
Properties at
Risk

Dororway
Thresholds

Total Score

Preliminary
Pluvial Flood
Risk Rating

High velocity
flowpath with large
contributing area?

Depression depth
>1m or basement
flats?

2

0

0

0

2

0

4

Low

No

No

2

1

1

1

2

0

7

Moderate

No

No

1

Ash Grove, Exmouth

Residential

No

Yes

1-2

N/A

Moderate

3-4m

Footpath / through
properties

Yes - property

N/A

Yes

N/A

Yes

Deep/shallow

No

>0.2m

2

Marley Road, Bankside

Residential

No

Yes - watercourse

<10

N/A

Moderate

3-4m

Watercourse

No

N/A

Yes

N/A

Yes

Deep/shallow

No

>0.3m

3

Gloucester Road

Residential

No

Yes - watercourse

<5

N/A

Moderate

3-4m

Watercourse under
Dinan Way

No

N/A

Yes

N/A

Yes

Deep/shallow

No

>0.2m

No management required - properties set below road level but have high
thresholds.

2

0

0

0

2

0

4

Low

No

No

4

St John's Road

Residential

No

Yes - watercourse

1-2

N/A

Low

3-4m

Watercourse

No

N/A

Yes

N/A

Yes

Deep/shallow

No

>0.2m

Channel is >5m deep and runs through 1m culverts

2

1

1

1

1

0

6

Moderate

No

No

5

Pine View Close

Residential

No

Yes - watercourse

<5

N/A

Low

3-4m

Watercourse

No

N/A

Yes

N/A

Yes

Deep

No

>0.2m

Channel is >5m deep

2

0

0

0

1

0

3

Low

No

No

6

Brooklands Road

Residential

No

Yes - watercourse

<5

N/A

Low

5-6m

Watercourse

Yes - property
flooding

N/A

Yes

N/A

Yes

Deep/shallow

No

>0.2m

None required - large twin box culvert (2m x 5m) under road

2

0

0

1

0

0

3

Low

No

No

7

Nelson Drive

Residential

No

Yes

<5

N/A

Moderate

3-4m

Through properties
down to Littleham
Road

Yes - property
flooding

N/A

Yes

N/A

Yes

Deep/shallow

No

2

1

1

0

0

1

5

Moderate

No

No

8

Littleham

Residential/commercial

No

Yes - watercourse

<10

N/A

Low

3-4m

Watercourse

Yes - property
flooding

N/A

Yes

N/A

Yes

Deep/shallow

No

2

0

1

1

0

1

5

Moderate

No

No

9

New North Road - Woodville

Residential/commercial

Yes

No

<100

0.5m

Low

N/A

N/A

Yes - property and
road flooding

N/A

N/A

N/A

Yes

Deep

Yes

3

2

3

1

1

1

11

Severe

No

No

No management required

Informal earth embankment on downstream side of Byron Way could be
removed to encourage exceedance flow into watercourse.
Embankment could be built around watercourse adjacent to Marley Road
to protect one property at risk

Most >0.2m but some 0- Increase the number of road gullies in Nelson Drive and consider property
0.2m
level protection if justified

>0.2m

Most properties set high above the watercourse except along Maer Lane.
Evidence of road drainage improvements recently undertaken including
large gullies discharging to grass ditch. No further action required.

Management will be difficult given shallow gradients and potential for tideMost >0.2m but some 0locking. Little open space within the area at risk for attenutation storage.
0.2m
May have to rely on pumped underground storage.

ILFRACOMBE SITE INSPECTIONS 12 JANUARY 2012
Site No.

Location

Eastings

Northings

Land Use

Depression

Flowpath

Approx Extent
and Estimated
Properties at Risk

Approx Actual
Depth
Depression

Approx slope of
flowpath

Approx width of
flowpath

Outlet - watercourse Observed surface
/ drainage /
flooding incident?
downstream
flowpath

GIS Mapping of Depressions and Flowpaths

National Flood Map for Surface Water

Depression
Defined? *

Flowpath
Defined? *

Depression
Average Depth

Susceptibility
Identified?

Deep/Shallow

N/A

Yes

N/A

Yes

Deep

Vulnerable
Infrastructure?

Average Doorway
Threshold Levels

Scoring Matrix for Preliminary Assessment of Surface Water Flood Risk

Possible Mitigation Measures for later consideration including
possible Quick Win Measures

Potential Risk to Life based on
observations?

Dororway
Thresholds

Total Score

Preliminary
Pluvial Flood
Risk Rating

High velocity
flowpath with large
contributing area?

Depression depth
>1m or basement
flats?

1

0

4

Low

No

No

0

2

0

5

Moderate

No

No

1

0

3

2

8

High

No

No

1

2

0

1

2

8

High

No

No

2

2

0

0

2

8

High

No

Yes

Flowpath feeds Slope / Velocity
Depression?

Land Use
Sensitivity Score

Depth

Extent and
Number of
Properties at
Risk

2

0

1

0

2

0

1

2

0

2

2

Properties and gardens well above watercourse level by ~2m.. NOTE:
The West Wilderbrook is Main River NOT Ordinary Watercourse.
1

Brookdale Ave

251358

147460

Residential

No

Yes

0

N/A

Low

2m

Watercourse

Yes

No

>0.3m

No clear new mitigation measures needed. Trash screeen on West
Wilderbrook should be kept clear to allow pluvial / overland flows to enter
watercourse.

Horne Rd steep therefore considered that surface water will run quickly
down the road and is unlikely to reach the properties. Flow would
continue across Church Road and then along Wilder Road.
2

Horne Road

251701

147179

Residential / commercial

No

Yes

10

N/A

Med

Road

Watercourse and
street

No

N/A

Yes

N/A

Yes

Both

Yes, hospital

>0.2m

Hospital is set up from road and any surface water will enter car park
rather than the hospital building.
Mitigation - One or two properties with low thresholds would possibly
benefit from flood boards.

Vulnerable infrastructure set back and up from road level, so low risk
overall to this critical infrastructure.

3

Marlborough Rd / Burrow
Road

251766

147264

Residential / commercial /
Public infrastructure

No

Yes

less than 10

N/A

High

Road

Highway drainage and
street

Road

Highway drainage and
culverted / open
watercourse (East
Wilderbrook)

No

N/A

Yes

N/A

Yes

Both

Yes, school,
ambulance station
and fire statin

0 - 0.2m

There is potential for high surface water flow velocities down Marlborough
Road and into Burrow Road. Generally, low thresholds in Marlborough
Road / Burrow Road would benefit from flood boards, with flow path
passing front doors (not directing water into front doors). Burrow Road
leads into Horne Road. Due to steepnees of road and exisitng highway
drainage, the risk of the drainage / sewerage system being overloaded is
low, as long as it is well maintained. Checks on drainage / sewer /
culvert capacity should be made as the flood risk is very dependent on
the adequacy of the system..

Low thresholds and flat topogrpahy along Wilder Road. Natural low spot
in road by Lidl..
4

Wilder Road, Lidl store

251508

147603

Residential / commercial

Yes

Yes

20+

0.3m

Low

No

N/A

Yes

N/A

Yes

Deep

No

0 - 0.2m

No

>0.2m but some
properties have
basements

Risk mitigation is to maintain highway drainage, and ensure there are
entry points for surface water flow into the East Wilderbrook along Wilder
Road, and d/s of confluence of East and West Wilderbrook. Checks on
drainage / sewer / culvert capacity should be made as the flood risk is
very dependent on the adequacy of the system..

Low spot in road at bend. Properties within this location have
basements.
5

Runnacleave Road

251659

147748

Residential / hotels

No

Yes

10 to 20

N/A

Low

Road

Highway drainage

No

N/A

Yes

N/A

Yes

Deep

Additional gulley required at low spot (evidence of ponding). Risk
mitigation is to maintain highway drainage and ensure surface water can
enter the Wilderbrook stream (along culverted section). Checks on
drainage / sewer / culvert capacity should be made as the flood risk is
very dependent on the adequacy of the system..

NEWTON ABBOT SITE INSPECTIONS 22 JUNE & 06 JULY 2012
Location

Site No.

Eastings

Northings

Land Use

Depression

Flowpath

Approx Extent
and Estimated
Properties at Risk

Approx Actual
Depth
Depression

Approx slope of
flowpath

Approx width of
flowpath

Outlet - watercourse Observed surface
/ drainage /
flooding incident?
downstream
flowpath

GIS Mapping of Depressions and Flowpaths

Depression
Defined? *

Flowpath
Defined? *

Depression
Average Depth

National Flood Map for Surface Water

Susceptibility
Identified?

Vulnerable
Infrastructure?

Average Doorway
Threshold Levels

Possible Mitigation Measures for later consideration including
possible Quick Win Measures

Flowpath feeds Slope / Velocity
Depression?

Depth

Extent and
Number of
Properties at
Risk

Dororway
Thresholds

Total Score

Preliminary
Pluvial Flood
Risk Rating

High velocity
flowpath with large
contributing area?

Depression depth
>1m or basement
flats?

2

1

0

0

1

0

4

Low

No

No

2

1

1

0

1

2

7

Moderate

No

No

3

1

2

1

2

1

10

High

No

No

2

0

0

0

1

0

3

Low

No

No

Deep/Shallow

Maintenance of highway drainage.
The watercourse runs parallel with Homers Lane to Newton Road and at
this point another watercourse joins it and then they cross Newton Road
and head to Hackney Marshes. Both watercourses have capacity in
them but couldn't locate the culvert under Newton Road

Potential Risk to Life based on
observations?

Scoring Matrix for Preliminary Assessment of Surface Water Flood Risk
Land Use
Sensitivity Score

1

Homers Lane

286797

72909

Residential

No

Yes

less than 10

N/A

Low

Road

Highway drainage and
small watercourse

2

Fore Street

287158

73054

Residential / business

No

Yes

more than 10

N/A

Low

Road

Highway drainage and
small watercourse

Yes

N/A

Yes

N/A

Yes

Deep

No

Ground level

3

Highweek Road / Highweek
Street

285474

71559

Residential / business

Yes - low spot at
corner on Highweek
Road and adjacent to
river at bottom of
Highweek Street

Yes

up to 20

N/A

Moderate - High

Road

Highway drainage
discharging to river

Yes - flood boards
evident adjacent to
Highweek Street

N/A

Yes

N/A

Yes

Deep/Shallow

Yes, school

Between 150mm and
300mm

4

The Churchills

285367

71932

Residential

Yes

Yes

less than 10

0.2m

Low

Road

Highway drainage

No

N/A

Yes

N/A

Yes

Deep

No

Greater than 200mm

5

Ashburton Road

284388

71733

residential

No

Yes

up to 10

N/A

Moderate

Road

Local drainage into
culverted ordinary
watercourse

Yes

N/A

Yes

N/A

Yes

Deep

No

Between 150mm and
300mm

Properties off Chercombe Valley Road sit in a low spot and it is likely that
a watercourse may run in culvert under this area. Culvert outlet found at
junction with Barton Road, approximate diameter of 1.5m. Start of culvert
could not be found. Initial mitigation should consider need for additional
drainage in low spot, likely to discharge directly into good-sized culvert.

2

1

1

1

2

1

8

High

No

No

6

Barton Drive

284780

71480

residential

No

Yes - watercourse

None - possibly
some garages

N/A

Low

2m

Ordinary watercourse
towards town centre

No

N/A

Yes

N/A

Yes

Shallow

No

Garages at road level,
properties >200mm

No need for intervention other than keep watercourse/culverts clear to
prevent blockages

2

1

0

1

2

0

6

Moderate

No

No

7

East Ogwell

283900

70010

residential

No

Yes - watercourses

less than 10

N/A

Low

1m

Ordinary watercourse
flowing northwards

Yes

N/A

Yes

N/A

Yes

Deep/Shallow

No

Greater than 200mm

No need for intervention other than keep watercourse/culverts clear to
prevent blockages. Watercourse runs in ~300mm culvert under Sunny
Hollow with storage potential in field, but unlikely to be required.
Watercourse adjacent to Tor Gardens appears well sized and maintained
with 1m culverts under driveways.

2

0

0

1

1

0

4

Low

No

No

8

Ogwell Road

284920

70050

residential

No

Yes - watercourse

less than 10

N/A

Low

1-2m

Ordinary watercourse
in well defined channel
with culvert under
Ogwell Road

Yes

N/A

Yes

N/A

Yes

Deep/Shallow

Yes - Gas

Greater than 200mm

No need for intervention. Channel is deep and there is a large culvert
under the road. Risk of blockage due to vegetation and 90 degree bend
immediately upstream of culvert entrance. Channel should be
maintained to ensure it is clear.

2

0

0

0

2

0

4

Low

No

No

9

Aller Brake Road / Oak Tree
Drive / Fern Road

287540

69950

residential

No

Yes

None

N/A

Moderate - High

Road

Highway drainage and
Aller Park Road onto
A380

No

N/A

Yes

N/A

Yes

Deep/Shallow

No

Greater than 200mm

No mitigation required except ongoing maintenance of highway drainage.
FMfSW 'deep' areas on Aller Brake Road are spurious due to steepness
of road - runoff unlikely to reach significant depth

2

0

0

0

2

0

4

Low

No

No

10

St Marychurch Road / Newtake
Rise / Belgrave Road

287420

70590

residential

Slight depression at
junction of Pinewood
Road and St
Marychurch Road

Yes

None

N/A

Moderate - High

Road

Highway drainage

No

N/A

Yes

N/A

Yes

Deep/Shallow

No

Greater than 200mm

Apart from a slight depression at the junction of St Marychurch Road and
Pinewood Road which may cause traffic disruption, there is a low risk in
this area and no mitigation except ongoing maintenance of highway
drainage is required

2

0

0

0

2

0

4

Low

No

No

No

N/A

Yes

N/A

Yes

Deep

No

Greater than 200mm

Maintenance of highway drainage.
There is a watercourse running along Crossley Moor Road which then
crosses Fore St. Watercourse is very shallow however road falls towards
watercourse.
Property thresholds along Fore St are at ground level therefore highway
drainage maintenance is required.

Maintenance of highway drainage is critical in low spots at bottom of
Highweek Road and Highweek Street. Additional gullies could be
considered in these areas, as well as property protection for pub.
Significant flow in sewer/culvert discernable - could be culverted
watercourse.

Maintenance of highway drainage.
Low spot in road at junction with Randolph Court but properties set well
above road level

OTTERY ST MARY, FENITON AND WHIMPLE SITE INSPECTIONS 7th FEB 2012
Site No.

Location

Eastings

Northings

Land Use

Depression

Flowpath

Approx Extent
and Estimated
Properties at Risk

Approx Actual
Depth
Depression

Approx slope of
flowpath

Approx width of
flowpath

Outlet - watercourse Observed surface
flooding incident?
/ drainage /
downstream
flowpath

GIS Mapping of Depressions and Flowpaths

National Flood Map for Surface Water

Depression
Defined? *

Flowpath
Defined? *

Depression
Average Depth

Susceptibility
Identified?

Deep/Shallow

Vulnerable
Infrastructure?

Average Doorway
Threshold Levels

1

Thorne Farm Way (North)

309006

95545

Residential

N

Y

<10

N/A

Low

8m

Watercourse

Y

N/A

Y

N/A

Y

Shallow

N

2

Thorne Farm Way (South)

309086

95432

Residential

N

Y

<10

N/A

Low

8m

Watercourse

Y

N/A

Y

N/A

Y

Shallow

N

3

Hansford Way

309121

95324

Partly residential, partly
open ground

N

Y

<5

N/A

Low

10m

Watercourse

Y

N/A

Y

N/A

Y

Shallow

N

4

Barrack Rd/Strawberry Lane
junction

309263

95101

Industrial Estate/open
ground

N

Y

Industrial Estate
>10

N/A

Low

Road

Watercourse/highway
drainage

Y

N/A

Y

N/A

Y

Both

N

0 - 0.2m

5

Salston Barton

309015

94548

Residential

N

Y

<10

N/A

Mod

5m

Watercourse

Y

N/A

Y

N/A

Y

Deep

N

<0.2m

Most >0.2m

Site observations indicate that works have been carried out recently
(post 2008) - construction of larger culverts, clearing and widening of
watercourse. Recommendations to install trash screens on the culverts
and regularly maintain.

Site observations indicate that works have been carried out recently
Most >0.2m but
properties set below road (post 2008) - construction of larger culverts, clearing and widening of
watercourse
level

>0.2m

Scoring Matrix for Preliminary Assessment of Surface Water Flood Risk

Possible Mitigation Measures for later consideration including
possible Quick Win Measures

Site observations indicate that works have been carried out recently
(post 2008) - construction of larger culverts, clearing and widening of
watercourse.
Ground surrounding culvert and watercourse is becoming overgrown regular maintenance required to ensure watercourse and culvert are
clear

Thorne Brook culverted under Barrack Rd where it meets the highway
drainage ditch, both culverts are very overgrown.
Clear and maintain highway drainage ditch and outlet into watercourse
(at Strawberry Lane).
Clear culvert outlet and watercourse to south of Barrack Road.
Opportunity to use land to the west of the industrial estate as storage
with flow control.

Watercourse runs along the bottom of proprty gardens with a steeply
sloping field on the otherside of the watercourse.
Possible storage location adjacent to watercourse, at bottom of field

Watercourse is culverted through this area of Ottery St Mary (from
Chapel Lane to west end of Hind St) and site observations indicate that
property flooding may be from surface water run off from Tip Hill.
Low spot at Sainsburys car park entrance on Hind St. and there are
properties in this area with flood boards.
Thresholds are at ground level and there is little or no kerb upstands
along most of the roads in this area.
Recent highway drainage works have been carried out along Gold St.
Further highway drainage works are recommended

Land Use
Sensitivity Score

Depth

Extent and
Number of
Properties at
Risk

2

0

1

0

2

0

1

1

0

2

Potential Risk to Life based on
observations?

Dororway
Thresholds

Total Score

Preliminary
Pluvial Flood
Risk Rating

High velocity
flowpath with large
contributing area?

Depression depth
>1m or basement
flats?

1

1

5

Mod

N

N

0

1

1

5

Mod

N

N

0

0

1

1

3

Low

N

N

1

1

0

1

2

7

Mod

N

N

1

0

1

0

1

2

5

Mod

N

N

2

1

2

0

2

2

9

High

N

N

Flowpath feeds Slope / Velocity
Depression?

6

Hind St / town centre

309817

95410

Residential / commercial

Y

Y

>20

0.3m

Mod

Road

Highway drainage

Y

N/A

Y

N/A

Y

Deep

N

0-0.2m

7

Grove Road, Whimple

304774

96655

Residential / open ground

Y

Y

<10

0.3m

Mod

Road

Highway drainage /
watercourse

Y

N/A

Y

N/A

Y

Shallow

N

>0.2m

Site observations indicate that highway drainage works have been
carried out recently (post 2008) - construction of gullies and drainage
outlets from the road into the adjoining field

2

1

1

0

2

0

6

Mod

N

N

>0.2m

Low spot at railway bridge and there have been several indidents of
blocked drains. Additional gullies required at low spot and maintenance
of drainage system.
School is north of watercourse and ~5m above bank level. South of the
watercourse is a public footpath which runs parallel to the railway line
and falls towards the road. Should the watercourse flood then water will
flow down the footpath and onto the road therefore the school is not
considered at risk.

2

0

0

0

2

0

4

Low

N

N

2

1

2

0

2

2

9

High

N

N

2

1

1

0

2

1

7

Mod

N

N

8

Church Road, Whimple

304442

97305

Residential

Y

Y

<5

0.2m

Mod

Road

Highway drainage

N

N/A

Y

N/A

Y

Deep/Shallow

Y - primary school

9

Salisbury Aveune, Feniton
(and surrounding area)

309794

99195

Residential

Y

Y

>20

0.5m

Mod

Road

Highway drainage

Y

N/A

Y

N/A

Y

Both

N

10

Feniton Village, nr Thatch End

310776

99465

N/A

Y

Residential

Y

Y

<10

0.3m

Mod/steep

Road

Highway Drainage

Y

N/A

Y

Both

N

Residential area bounded by Station Rd to the north and railway
embankment to the south and surface water has no outlet from here.
<0.2m with several
There are several properties with low thresholds and set below road
properties set below road levels (mainly the properties which have previously flooded).
Work has recently been done along Station Rd to control the run off from
level
the surrounding fields to the NE of Feniton - additional gullies and
storage in highway verge to the east of York Crescent

0-0.2m

Site observations indicate that surface water run off from the (steep)
fields to the NW of the village will run down towards the road junction at
Thatch End and then on to the church. Unsure as to what the highway
drainage (if any) does, there are drainage ditches in the area. Property
thresholds are low. A better understanding of the existing drainage
system and the flooding incidents required however highway drainage
improvements would be recommended.

TAVISTOCK SITE INSPECTIONS 10 JANUARY 2012
Site No.

Location

Land Use

Depression

Flowpath

Approx Extent and
Estimated
Properties at Risk

Approx Actual
Depth
Depression

Approx slope of
flowpath

Approx width of
flowpath

Outlet - watercourse Observed surface
flooding incident?
/ drainage /
downstream
flowpath

GIS Mapping of Depressions and Flowpaths

National Flood Map for Surface Water

Depression
Defined? *

Flowpath
Defined? *

Depression
Average Depth

Susceptibility
Identified?

Deep/Shallow

Vulnerable
Infrastructure?

1

Marshall Close, Tavistock

Residential

No

Yes - watercourse

None

N/A

Moderate

1-2m

Watercourse

No

N/A

Yes

N/A

Yes

Shallow

School adjacent to
watercourse

2

Crelake, adjacent to disused
railway line

Residential

No

Yes

10-20

N/A

Moderate/Low

Road

Footpath to industrial
estate

No

N/A

Yes

N/A

Yes

Deep

No

3

Whitchurch Road

Industrial

No

Yes - watercourse

<5

N/A

Moderate

1-2m

Watercourse

No

N/A

Yes

N/A

Yes

Deep/Shallow

No

4

Plymouth Road

Residential/commercial/
industrial

No

Yes - Tiddy Brook
watercourse

10-20

N/A

Low

5-6m

Watercourse

No

N/A

Yes

N/A

Yes

Deep/Shallow

No

5

Boughthayes

Residential

No

Yes - watercourse

None

N/A

Moderate

3-4m

Watercourse - 1m
culvert

No

N/A

Yes

N/A

Yes

Deep/Shallow

No

6

College Avenue

Residential

No

Yes

<10

N/A

Low

3-4m

Watercourse

No

N/A

Yes

N/A

Yes

Deep/Shallow

Primary and
secondary schools
in the area

7

Wyatts Lane

Residential/commercial

No

Yes

<10

N/A

Moderate

3-4m

Watercourse - culvert
of undetermined size
but suspect small

Yes - road and
property flooding

N/A

Yes

N/A

Yes

Deep/Shallow

No

Average Doorway
Threshold Levels

>0.3m

Possible Mitigation Measures for later consideration including
possible Quick Win Measures

Maintain watercourse

Consider raised kerbs outside properties or other property protection
measures.
0-0.2m with some
properties set below road
Small watercourse observed in rear garden appears to issue from a spring
level
and no known problems with high levels from it. However, was observed
to be at a higher level than the properties and could pose a risk.

0-0.2m

None suggested

Commercial/industrial 00.2m with residential
None suggested - most likely an issue of fluvial flooding
generally >0.2m

>0.2m

None suggested. FMfSW deep/shallow area from Boughthayes is unlikely
to be correct since the watercourse is in a deep depression with the a
~1m culvert exit.

Generally >0.2m with
Individual property protection if justified
schools likely to 0-0.2m

Scoring Matrix for Preliminary Assessment of Surface Water Flood Risk
Flowpath feeds Slope / Velocity
Depression?

Land Use
Sensitivity Score

Depth

Extent and
Number of
Properties at
Risk

2

0

0

1

2

1

1

2

0

2

Potential Risk to Life based on
observations?

Dororway
Thresholds

Total Score

Preliminary
Pluvial Flood
Risk Rating

High velocity
flowpath with large
contributing area?

Depression depth
>1m or basement
flats?

1

0

4

Low

No

No

0

1

3

8

High

No

No

1

1

2

1

7

Moderate

No

No

0

2

1

1

1

7

Moderate

No

No

2

0

0

1

1

0

4

Low

No

No

2

0

1

0

1

1

5

Moderate

No

No

2

0

1

1

2

1

7

Moderate

No

No

Maintain culverts through properties along Wyatts Lane
Generally >0.2m

FMfSW deep area shown along Lakeside is unlikely to be correct since
cuverted flow does not follow this route and surface runoff unlikely to enter
area.

TEIGNMOUTH, SHALDON & IVYBRIDGE SITE INSPECTIONS 09-10 JANUARY 2012
Site No.

Location

Land Use

Depression

Flowpath

Approx Extent and
Estimated
Properties at Risk

Approx Actual
Depth
Depression

Approx slope of
flowpath

Approx width of
flowpath

Outlet - watercourse Observed surface
/ drainage /
flooding incident?
downstream
flowpath

GIS Mapping of Depressions and Flowpaths

National Flood Map for Surface Water

Depression
Defined? *

Flowpath
Defined? *

Depression
Average Depth

Susceptibility
Identified?

Deep/Shallow

Vulnerable
Infrastructure?

1

Lower Brimley Road,
Teignmouth

Residential

No

Yes

10-20

N/A

High

3-4m

Brimley Brook
watercourse

Yes - property and
road flooding

N/A

Yes

N/A

Yes

Deep/Shallow

No

2

Heywoods Lane

Industrial

Yes

Yes - overland flow
could pond against
the station wall

4 ha including a
number of depot
buildings

0.5-1.0m

Moderate

Road

None visible

Yes - station

N/A

Yes

N/A

Yes

Deep/Shallow

No

3

Wellington Street - Brunswick
Street

Commercial

Yes

No

50-100

0.5-1.0m

N/A

Road

Highway drainage

Yes - property and
road flooding

N/A

Yes

N/A

Yes

Deep

No

4

First Avenue

Residential/commercial

No

Yes - Bitton Brook

<20 considering
size of bypass
channel

N/A

Moderate

3-4m

Bitton Brook
watercourse and
bypass channel

Yes - property and
road flooding

N/A

Yes

N/A

Yes

Deep

No

5

Albion Street, Shaldon

Residential/commercial

Yes

No

20-30

0.25m

N/A

N/A

Highway drainage

Yes - property and
road flooding

N/A

No

N/A

Yes

Deep

Primary school
close to risk area

6

Ringmore Road

Residential

Yes

No

<10

0.25m

N/A

N/A

Highway drainage

Yes - property and
road flooding

N/A

No

N/A

Yes

Deep/Shallow

Pumping station
just out of risk area

Average Doorway
Threshold Levels

>0.2m

Scoring Matrix for Preliminary Assessment of Surface Water Flood Risk

Possible Mitigation Measures for later consideration including
possible Quick Win Measures

Brook runs through a number of property gardens and through small
culverts. Most effective management will be to reduce inflows upstream in
the catchment, and possibly individual property protection along the route.

Could not determine but Making the depot area resillient to flooding, including floodproofing the
suspect low
station wall to protect rail assets.

Potential Risk to Life based on
observations?

Dororway
Thresholds

Total Score

Preliminary
Pluvial Flood
Risk Rating

High velocity
flowpath with large
contributing area?

Depression depth
>1m or basement
flats?

3

0

8

High

Yes

No

1

2

2

10

High

Yes

No

2

1

0

2

10

High

No

No

1

1

1

2

0

7

Moderate

No

No

2

1

2

0

0

3

8

High

No

No

2

1

1

0

0

1

5

Moderate

No

No

2

1

1

0

3

0

7

Moderate

No

No

2

1

0

0

2

0

5

Moderate

No

No

Land Use
Sensitivity Score

Depth

Extent and
Number of
Properties at
Risk

2

1

1

1

2

2

1

3

2

2

Flowpath feeds Slope / Velocity
Depression?

Unclear whether overland flow from Brimley Brook would continue past
the station into this area, or whether flooding more likely from direct rainfall
ponding.
Generally 0-0.2m
Management will be difficult given shallow gradients and potential for tidelocking. Some open space within the area at risk for attenutation storage,
but may need to consider pumped underground storage.

>0.2m

None required given scale of bypass channel which is >1m culvert and
associated flow restrictor on natural channel. However, maintenance of
the trash screen is of utmost importance since blockage could lead to
substantial flooding.

Generally 0m above road Increased highway drainage along Albion Street should be urgently
level
considered, with residual risk managed through property level protection

>0.2m

None required

300mm pipe from Claymans Pathway informally blocked which has
increased flood risk upstream. This blockage should be removed as
downstream 1m culvert is likely to have sufficient capacity for higher
flows.

7

Pinehurst Way, Ivybridge

Residential

No

Yes

<5

N/A

Moderate

3-4m

Watercourse - 1m
diameter culvert

No

N/A

Yes

N/A

Yes

Deep/Shallow

No

Generally >0.3m but
garages often at road
level

8

Cameron Drive / The Pippins

Residential

No

Yes

None

N/A

Moderate

1-2m

Watercourse - 300mm
diameter culvert

Yes - property
flooding

N/A

Yes

N/A

Yes

Deep/Shallow

No

Generally >0.3m but
garages often at road
level

9

Cleeve Drive

Residential

No

Yes

<5

N/A

Steep - water will
run down road
rather than off road
and into properties

Road

Highway drainage

No

N/A

Yes

N/A

Yes

Deep/Shallow

No

Generally >0.2m but a
number of properties are Individual property protection if justified
set down from road level

2

0

0

0

3

0

5

Moderate

No

No

10

Jn Portal Place and Cleeve
Drive

Residential

Yes

Yes - Cleeve Drive

<5

0.5m

Low

Road

Highway drainage

No

N/A

Yes

N/A

Yes

Deep/Shallow

No

Maintenance of highway drainage plus consideration of additional gullies.
Generally >0.2m but a Individual property protection if justified.
number of properties are
set down from road level Noted that watercourse behind Portal Place has a large >1m culvert under
Western Road and is unlikely to pose a flood risk to any properties.

2

1

1

0

1

0

5

Moderate

No

No

Shallow watercourse further up Pinehurst Way has been restricted by
residents of the properties which the stream passes through. This
increases the risk of water flowing out onto the road and downwards
(possibly into Superstone Drive), but reduces the nearby risk of property
flooding. No action suggested.

None required. Noted that there appears to be substantial water loss
between Woodland Farm and Cameron Drive. Could be explained by a
natural sink hole or another culvert not marked on the DRN map.
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Site No.

Location

Land Use

Depression

Flowpath

Approx Extent and
Estimated
Properties at Risk

Approx Actual
Depth
Depression

Approx slope of
flowpath

Approx width of
flowpath

Outlet - watercourse Observed surface
/ drainage /
flooding incident?
downstream
flowpath

GIS Mapping of Depressions and Flowpaths

National Flood Map for Surface Water

Vulnerable
Infrastructure?

Average Doorway
Threshold Levels

Depression
Defined? *

Flowpath
Defined? *

Depression
Average Depth

Susceptibility
Identified?

Deep/Shallow

No

N/A

Yes

N/A

Yes

Shallow

No

Generally >0.2m but
some 0-0.2m

No

N/A

Yes

N/A

Yes

Deep/Shallow

No

Generally >0.3m but
garages often at road
level

Scoring Matrix for Preliminary Assessment of Surface Water Flood Risk

Possible Mitigation Measures for later consideration including
possible Quick Win Measures
Land Use
Sensitivity Score

Depth

Extent and
Number of
Properties at
Risk

3

0

1

0

2

0

1

1

Potential Risk to Life based on
observations?

Dororway
Thresholds

Total Score

Preliminary
Pluvial Flood
Risk Rating

High velocity
flowpath with large
contributing area?

Depression depth
>1m or basement
flats?

1

1

6

Moderate

No

No

1

0

5

Moderate

No

No

Flowpath feeds Slope / Velocity
Depression?

Maintenance of drains at the bottom of Sandy Lane.
11

Exeter Road / Leonards Road

Residential/commercial

No

Yes

<5

N/A

Moderate

12

Fillham Moor Close

Residential

No

Yes

<10

N/A

Low

Road

Highway drainage

Road and 1-2m Underpass and culvert
wide watercourse
under A38

Appears to be low risk to commercial properties adjacent to Leonards
Road since water more likely to flow on down Leonards Road.

Remove observed informal blockage in watercourse. Ensure watercourse
and highway drainage is well maintained.
Suspect that large FMfSW risk area results from watercourse culvert not
being represented in the modelling and is an overestimate of risk at this
location.

Appendix F

Wetspot Boundary Maps
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Appendix G

G.1

Strategic Assessment of Flood Mitigation Measures

The Basis for Identifying Flood Mitigation Measures

To identify the mitigation measures to reduce flood risk, an understanding of the
sources of the flooding, the specific mechanisms by which flooding occurred, and the
impacts that resulted is required.
Figure G.1 provides a high level summary of the different flooding sources,
mechanisms and impacts which is a useful reference point for considering different
mitigation measures to reduce flood risk. The left hand column shows the typical
Source-Pathway-Receptor approach to flood risk management. The right hand column
shows how this approach can be applied to a range of typical “local source” flood
events that have occurred across Devon.
Source – The origin of the flood hazard e.g. heavy rainfall or high river / stream flows.
Pathway – The route that the flood hazard takes to reach a Receptor.
Receptor – The entity that is harmed e.g. a person, property, or infrastructure.
For example, in the event of heavy rainfall (the source), water flows along roads and is
unable to get into underground sewer and drainage system (the pathway), resulting in
flooding of houses (the receptor). This combination of factors leads to material
damage (the consequence).
Consequence – An impact such as economic, social or environmental damage.
Typical Source-Pathway-Receptor Approach

Overview of Devon “Local Source” Flooding

Source

Source

e.g. rainfall, river flow, surface water, sewer capacity
exceeded, high groundwater, high tide, waves

Intense rainfall leading to pluvial flooding, sewer capacity
exceeded, high river flows, high groundwater, high tide
causing “tidelock”

Pathway

Mechanism / Pathway

e.g. overtopping or breach of defences, sewer
overflow, roads, floodplain inundation

Sewer overflow, manhole covers lifted, flow along roads,
ponding at low spots, ordinary watercourse capacity
exceeded, blocked road gulleys, culverts & trash screens.

Receptor

Receptor

e.g. residential and commercial property, transport
infrastructure, utilities infrastructure, green space etc..

Houses, businesses, public buildings, utilities infrastructure,
basements, roads, car parks, parks & urban green space.

Consequence

Consequence / Impact

e.g. damage to property and infrastructure, loss of
business, stress, loss of life.

Damage to property and infrastructure, travel disruption,
loss of business, stress, injury, potential loss of life.

Figure G.1: Source-Pathway-Receptor approach
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In Figure G.1 (right hand column) the different sources, mechanisms and impacts are
“pooled” and it does not imply that during an event every source will combine with
every mechanism to give every impact.
To those that are affected by flooding, it is the consequence or impact that is most
clearly identified. However, to develop appropriate mitigation measures – measures to
reduce the impact of flooding in future – it is important to understand the sourcepathway-receptor links to enable mitigation measures to be targeted appropriately.

G.2

Mitigation Measures

A wide range of mitigation measures are identified, for future consideration, to assist in
reducing and managing flood risk. Tables G.1 to G.5 summarise the measures,
grouped under the following categories:
•

Generic Measures – those which can potentially be applied universally across the
whole of Devon (where relevant) and aim to raise the overall level of resilience to
flooding. They apply to areas of high risk and lesser risk and therefore cover areas
where the level of risk would not justify investment in Site Specific Resilience
measures.

•

Community Flood Resilience Measures require engagement and participation at
community or householder level. Specific actions may be required to implement
building resistance and resilience measures and ownership of that responsibility
will be an important element of effective resilience.

•

Site Specific Resilience Measures are normally applicable only in areas of
identified higher risk. They are likely to involve capital investment and there may
be an ongoing maintenance commitment. The site specific measures are grouped
under those that focus on pluvial / surface water flooding, those that focus on
fluvial / urban watercourse flooding and those which focus on groundwater
flooding. The fluvial measures do not distinguish between whether a watercourse
is designated as Main River or Ordinary Watercourse.
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Table G.1. Generic Flood Risk Management Measures
Generic Measure

Scope of Application

Key Advantages

Risks

Planning and
Building Control

Future developments, changes/alterations to
existing development.

Benefits may not be fully
realised for some years.

Flood Warning
and Enhancement
of Flood
Emergency
Management

Applicable to all stakeholders: Local Authorities,
emergency services, other services
(transportation, water and waste water treatment
facilities, other utilities), commercial businesses,
communities.

Development
Policy and Urban
Land-use
Management

Future developments, changes/alterations to
existing development, future infrastructure,
future development plans.

Access Protection

Residential and commercial properties with
access at or close to street level or below street
level.
Highways gullies and drains, SuDS features,
small local watercourses in open channels,
culverted sections of small watercourses,
sewers. Targeted high risk locations, known
flooding hot spots.
New development, existing developments with
flat roofs (where structural check confirms
acceptable for additional loading). More scope
for large roof commercial/industrial buildings
including schools, hospitals, shopping centres
and other developments wit

Relatively inexpensive and simple to
implement. Potentially highly effective in
reducing future flood risks.
Improved emergency response to
extreme rainfall events. Reduced impact
on road network, local transport and
associated services. Effective
management of resources (staff and
equipment). Effective communication.
Advance warning of groundwater flood
levels rising (where appropriate).
Improved sustainability and reduced
flood risk to future developments. Avoids
any worsening of flood risk to existing
properties arising from future
developments.
In many cases can be relatively
inexpensive and quick to apply.

Enhanced
Maintenance

Green Roofs

Potential early win measure.

Minimises runoff through potentially
useful volume of surface water storage
available. Potentially significant amenity
value. Potential improvements in water
quality.

Aggregated MicroStorage

Hard standing areas in built up areas - car
parks, roof areas, sports facilities.

Other Generic
SuDS

Applicable to new developments and upgrades
of existing infrastructure.

Rain Gardens

Urban roads infrastructure, schools, hospitals,
shopping centres and other developments with
relatively large paved areas. Residential and
commercial properties.

Gully
Enhancement and
‘Gully Gardens’

Urban roads infrastructure

Vegetation
Management

Urban watercourses.

Increases capacity in conveying flood
waters. Potential early win solution.

Traffic
Management

Roads adjacent to properties with low thresholds
which may act as natural flow routes during and
after storms

Road closure or enforced speed
restrictions can limit bow waves causing
additional flooding to properties
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Potential to maximise benefit from many
relatively small storage areas and
optimise the control of this storage in
real time.
Reduces run off volumes from large
paved areas, enhances water quality
when appropriately designed. Can be
used as pathway measures alongside
roads.
Reduces run off volumes, enhances
water quality. Relatively easily and
cheaply implemented. Additional
amenity value. Can be installed in public
and private places.
Reduces run off volumes, enhances
water quality. Easily and cheaply
implemented.
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Relative
Cost
Low

Maintenance Level
Low

Responsibility for
Implementation
Local Authorities

Requires significant community
education and engagement to
ensure full take up of warning
services and appropriate
response.

Moderate

Required resources for
hardware and software
management, for related
training and community
awareness campaigns.

Local Authorities in partnership
with Met Office and
Environment Agency.
Groundwater warning system
– Environment Agency

Benefits may not be fully
realised for some years. Require
political buy in.

Low

Low

Local Authorities, Environment
Agency, Department for
Environment, Food and Rural
Affairs (Defra)

Not suitable to all properties. Not
effective against deeper
flooding.
May result in an increase in
existing flows in the below
ground systems and exacerbate
any weaknesses in these
systems.
Expensive to retrofit. Cannot be
fitted to light framed buildings
despite large roof area
(warehouses). Could require
amendments to planning
regulations to encourage take
up.
May result in some areas
temporarily out of service.
Dependent on forecasting
system and smart control.
Structural and environmental
aspects should be considered in
design.

Low

Low

Low to
Moderate

Required resources for
regular upkeep.

Owners/occupants of
properties. Local Authority to
support wider implementation.
Local Authorities (County and
Districts)

Moderate

High

Owners/occupants of
properties. Local authority for
planning consents. Possibly
national government for any
necessary changes in
regulations.

Low to
Moderate

Moderate to upkeep the
smart control.

Local Authority but privately
owned storage areas may be
utilised with consent.

Moderate

Potentially high

Only suitable for permeable
ground conditions. Requires
ongoing framework for adoption
and maintenance.

Low

Potentially high

Developers, Highways Agency
(depending on location), Local
Authority, property owners
(e.g. using pervious paving for
gardens)
Developers, Local Authority

Gully Gardens only suitable for
permeable ground conditions.
Requires ongoing framework for
adoption and maintenance.
Should be treated as
supplementary measure, used
alone may not mitigate long term
climate change effects.
Road closure may be viewed
negatively within some
communities

Low

Potentially high

Local Authority

Low

Moderate

Local Authority

Low

Low

Local Authority

Table G.2. Community Flood Resistance and Resilience Measures
Community Flood
Resilience
Measure
Awareness
Raising and
Education

Scope of Application

Key Advantages

Risks

Relative
Cost

Maintenance Level

Responsibility for
Implementation

Residential and business communities in areas
historically and potentially affected by flooding.

Requires designated
resources (community
liaison officer).

Local Authority in dialogue with
Community and Business
Groups.

Residential and commercial properties.

May be difficult to manage
expectations which might result
in bad press. Requires
resources and regular liaison.
Likely to require amendments to
planning regulations and/or
public engagement programme
to encourage take up. Larger
harvesting measures may be
more difficult to retrofit.

Low to
Moderate

Rainwater
Harvesting
including LeakyButts

Low to
Moderate

Low to Moderate

Householders, Developers.
Possibly national government
if changes in regulations
required.

Domestic Rain
Gardens

Residential properties.

Potential widespread benefit. May result
in raising Local Authority profile and
reputation. Enhances community
preparedness and resilience to flooding.
Effective in capturing and diverting
potentially significant volumes of run off
at source. Sustainable solution
minimising overall water use. Easily
applicable to new developments.
Potential for re-use of waste plastics for
manufacture.
Reduces run off volumes, enhances
water quality. Relatively easily and
cheaply implemented. Additional
amenity value.

Low

Low

Householders, Developers,
support by Local Authority.
Possibly national government
if changes in regulations
required.

External
Resistance
Measures

Residential and commercial properties.

Can be applied for individual property
flood proofing where larger engineering
works are not practical.

Moderate
to High

Moderate. Require
management and
maintenance plans if
applied to community
areas.

Developers, owners/occupiers
of properties, Local Authority.

Internal Resilience
Measures

Residential and commercial properties in areas
historically and/or potentially affected by
flooding. Use in conjunction with resistance
measures.

Limits damage and speeds up dryingreoccupation time. Provides “peace of
mind” to occupiers. Can reduce internal
structural damage.

Only suitable for permeable
ground conditions. Likely to
require amendments to planning
regulations and/or public
engagement programme to
encourage take up.
Dependent on effective warning
system, including sufficient lead
time. Require installation works.
Neighbouring properties may
still be susceptible to flooding if
adjacent property does not
install or implement. Require
management and maintenance
plans if applied to community
areas.
Could be relatively expensive for
residents if no grant/assistance
programme is provided.

Moderate.

Developers, occupiers, Local
Authority / National
government grants for financial
assistance.

Specific
Basement
Measures
including RiserSteps

Residential and commercial and properties
occupying lower ground floors / basements. Use
in conjunction with resistance and resilience
measures.

Provides protection to highly vulnerable
properties.

Moderate
to High for
individual
occupiers
unless
grant
assistance
provided.
Moderate
to High.

Moderate

Developers, occupiers, Local
Authority / National
government grants for financial
assistance.

Large-scale
pumping of
groundwater

Pumping groundwater (either below ground or
groundwater which has emerged at the surface)
from an upstream area of a community to a safe
location.

Potentially provides protection to whole
communities, reducing the need for
individual property owner actions.

High

Low if temporary pumps
used

Local Authority, water
abstractors

Devon SWMP – Phase 1 Strategic Assessment

79

Risk that may not always be
effective. Some measures
require an effective warning
system. Neighbouring properties
may still be susceptible to
flooding if adjacent property
does not install or implement.
Groundwater levels may remain
high for long periods and
volumes of water to be removed
may be considerable. Careful
consideration must be given to
the discharge of the flood water
as local watercourses are likely
to already have high flows. The
benefits of overpumping remain
unproven and the Environment
Agency has no legal powers to
manage groundwater levels for
the purposes of flood risk
management.

Table G.3. Site Specific Measures – Focus on Surface Water and Pluvial Flooding
Site Specific
Measure

Scope of Application

Key Advantages

Risks

Relative
Cost

Maintenance Level

Responsibility for
Implementation

Fringe
Interception /
Storage and Land
Management

Urban/rural fringe areas where surface runoff
potentially enters urban areas.

Reduce pressure on urban drainage.
Open space to implement.

May require extensive land
management plan.

Moderate

Moderate

Local authority (Planning
departments), Landowners

Enhance Existing
Storage

Existing attenuation ponds and wetlands.

New land intake not required.

Moderate

Moderate

Local authority. Wetalnd /
attenuation pond owner.

SuDs storage

Applicable to new developments and upgrades
of existing infrastructure.

Moderate

Potentially high.

Developers. Local Authority.

Green Water
Space Storage*

Existing green areas and urban parks systems.

Moderate

Moderate to potentially
high.

Local Authority.

SuDs Infiltration

Pedestrian, low volume vehicular traffic areas,
car parks. Applicable to new developments or
upgrades of existing infrastructure.
Urban road system and drainage paths.

Reduces run off volumes from large
paved areas, enhances water quality
when appropriately designed.
Utilisation of existing green areas to
minimise runoff. Potential for carbon
sequestration.*
Reduces run off volumes from large
paved areas.

Potentially some treatment of
the run off required to avoid
disturbing existing ecology.
Compliance with regulatory
requirements for reservoirs.
Requires health and safety risks
to be assessed and addressed
in design.
Trialling of carbon sequestration
techniques.
Infiltration capacity depends on
permeability underlying soil.

Low to
moderate

Low to Moderate

Developers. Local Authority

Requires coordination with
forecasting system, signage and
communication with roads
authorities and local
communities in relation to
temporary affected routes.
Requires sufficient space to
construct. If use for infiltration
requires permeable ground
conditions. Trialling of carbon
sequestration techniques.
High cost, extensive works and
less sustainable method.

Moderate
to High

Low to Moderate

Local Authority.

Low to
Moderate

Moderate

Local Authority. Developers.

High

Moderate

Local Authority, sewerage
provider (SWW)

Potentially high cost and
extensive works required unless
opportunistic rectification of
misconnections.
Dependent on effective warning
system (this may not be
possible, particularly for pluvial
flooding and small ordinary
watercourses). Requires storage
and staff available for
deployment. Some measures
may require engineering works.
Require management and
maintenance plans if applied to
community areas.

Moderate
to High

Moderate

Local Authority, sewerage
provider (SWW)

Moderate
to High

Moderate. Require
management and
maintenance plans if
applied to community
areas.

Local authority. Community
groups (liaison).

Surface
Conveyance
(carrying
capacity)

Bio Swales

Urban roads infrastructure, schools, hospitals,
shopping centres and other developments with
relatively large paved areas.

Below Ground
Conveyance

In areas where managing surface water on the
land surface in limited for various reasons.

Separation of Foul
and Surface water
sewers

Greenfield development and brownfield where
opportunities arise. Otherwise ongoing
rectification of misconnections whenever
feasible.
Community areas where traditional resistance
measures are not effective.

Temporary and
Demountable
Defences
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Allows for surface water to be routed to
attenuation areas or other suitable
discharge point reducing risk to
residential and commercial properties.

Reduces run off volumes, enhances
water quality. Additional amenity value.
Can be used to link Green Water Space
areas. Potential for carbon
sequestration.*
Can take advantage if combined with
other underground sewer network
works.
Reduces risks of sewers overflowing,
reduces pressure on waste water
treatment facilities.
Potentially effective where traditional
resistance measures are not effective.
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Table G.4. Site Specific Measures – Focus on River / Stream Flooding
Site Specific
Measure

Scope of Application

Key Advantages

Risks

Relative
Cost

Maintenance Level

Responsibility for
Implementation

Flow diversion culvert or channel

Areas where space is limited along the existing
watercourse route and extra channel capacity is
required
On channel sections that create a bottleneck often locations where water first flows out of
bank.

Water is removed from "pathways"
where there are multiple "receptors"
channelling flow through low risk areas.
Removal of bottleneck (can be a very
short length or a longer river reach) with
significant risk reduction in that location.

Often difficult to find suitable
diversion route in urban areas.

High

Moderate

Moderate

Moderate

Along river reaches where increased capacity is
required but there is no scope for increasing the
channel size. Typically in flat areas.

Works do not take up significant space
so are often appropriate in urban
environments.

High

Low

Local Authority on Ordinary
Watercourses; Environment
Agency on Main River.

Along river reaches where increased capacity is
required but there is no scope for increasing the
channel size. Typically in flat areas where there
is significant space on river banks, so peri-urban
environments generally more suitable than
urban environments.
Applies where there are existing assets but
these have been degraded over time for various
reasons. Works best where there is a clear
deficiency on a defined stretch of otherwise
good asset.

Can protect very large areas of
development within the flood plain.
Scope for defence raising in future if
needed.

Moderate

Medium

Local Authority on Ordinary
Watercourses; Environment
Agency on Main River.

Low /
Moderate

Low

Local Authority on Ordinary
Watercourses; Environment
Agency on Main River.

Where the topography upstream of an "at risk"
area lends itself to providing a large storage
area. A large proportion of the flow in the "at
risk" area must flow through the storage area.

Works are concentrated away from
development areas. Opportunities for
environmental enhancement.

Can be less sustainable in terms
geomorphological impacts, and
may create ongoing
maintenance requirements.
Flood risk can be passed
downstream to next bottleneck.
Events above the design
standard can result in large
flooded areas when walls are
overtopped. Access to river
restricted. Potentially
unsustainable in longer term
with climate change.
Events above the design
standard can result in large
flooded areas when banks are
overtopped. Access to river
may be restricted. Insufficient
space in many urban areas.
Works can be "bitty" and
awkward requiring multiple
works sites. "Patch and Mend"
approaches on existing assets
can lead to unforeseen
additional costs.
Defence failure upstream of a
developed area can have
catastrophic impacts (i.e. dam
break). Events above the
design standard can have
limited effect on reducing the
flooding impact, for example, if
the storage reservoir fills before
the peak of the flood occurs.

Local Authority on Ordinary
Watercourses; Environment
Agency on Main River.
Local Authority on Ordinary
Watercourses; Environment
Agency on Main River.

High

Low

Local Authority on Ordinary
Watercourses; Environment
Agency on Main River.

(1)

Increase
conveyance

Flood walls

(1)

Flood
(1)
embankments

Minor works defence raising,
infilling gaps etc.

Major Flood
Storage - online or
(1)
offline

Makes best use of existing asset base.
Planning and technical feasibility are
generally less of an issue than with
other capital measures.

Notes: (1) These options are generic fluvial flood risk management options, although in general, they are likely to be more applicable to Main Rivers in Devon rather than Ordinary Watercourses, due to the size of Ordinary
Watercourses in Devon. It should be noted that the designation of “Main River” is a legal term, and in some parts of the country there are Ordinary Watercourses that are considerably larger than many Main Rivers in Devon.
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Table G.5. Site Specific Measures – Focus on Groundwater Flooding
Site Specific
Measure

Scope of Application

Key Advantages

Risks

Relative
Cost

Maintenance Level

Responsibility for
Implementation

Pumping of
groundwater

Typically from within basement properties but
could extend to any receptor where groundwater
levels have risen to cause flooding.

Pumps can be temporarily installed so
there are no ongoing maintenance or
other overhead costs.

Moderate

Low if pumps are
temporarily installed

Householders

Tanking of
basements

Basement properties where groundwater could
enter through poorly sealed walls or floors.

Proven technology to waterproof below
ground areas

Groundwater levels may remain
high for long periods and
volumes of water to be removed
may be considerable. Careful
consideration must also be
given to the discharge of the
flood water as local
watercourses are likely to
already have high flows.
If done on a sufficiently large
scale then natural flow of
groundwater can be altered and
potentially put other locations at
risk

Moderate

Low

Householders
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Based on the mitigation options described in Tables G.1 to G.5, the effectiveness of
these measures can be evaluated in terms of how they can be used to mitigate the risk
from four primary “local” flood sources:
1. Pluvial flooding – flooding as a direct result of intense rainfall flowing across the
ground, typically over roads and other hard surfaces, but this can also occur over
grassed areas. This includes flooding due to water not being able to get into the
underground drainage system because it is full. The capacity of the sewerage and
drainage system can therefore have a significant influence on pluvial flooding.
2. Sewerage and drainage flooding – flooding due to water coming out of drains, due
to, for example, manhole covers being pushed up by the pressure of water in the
drainage system.
3. Fluvial flooding – flooding from rivers and small urban streams as a result of the
watercourses (ordinary watercourses) bursting their banks.
4. Groundwater flooding – flooding as a result of high groundwater levels, where the
groundwater may cause flooding of underground infrastructure or may emerge at
the ground surface at specific points (i.e. springs) or more generally and cause
flooding as for surface water.
The key question to assist in evaluating different measures is:
•

What is the potential overall impact of the measure on the flood risk from this
source?

The measures can also be evaluated in terms of their overall effectiveness in the short
term and in the longer term. To do this, the following key questions must be
considered:
•

How quickly can measures be put in place having regard to the statutory, legal,
planning, procurement, staff and financial resources required?

•

Over what timeframe are the benefits of the measure likely to be realised?

•

What is the scale of the benefits that can be achieved through the measure?

In evaluating the effectiveness in the short or long term, a scoring system has been
applied that considers these questions, as applied to the different flood sources. The
basis for the scoring system is outlined in Table G.6. In general, the scores will
typically apply in urban areas, as this is the focus of the flood risk areas identified.
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Table G.6. Basis for evaluating effectiveness of measures
Factor

Key question

Scoring System

Flood Risk
Pluvial

What is the potential overall impact on
pluvial flood risk?

Sewerage /
Drainage

What is the potential overall impact on
sewerage / drainage flood risk?

Fluvial

What is the potential overall impact on
fluvial flood risk?

Groundwater

What is the potential overall impact on
groundwater flood risk?

0 = no impact or
minor negative
impact
1 = not significant
2 = moderate
3 = significant

Total flood risk score is the sum of the four individual scores – maximum score of 12
3 = <2 years
Implementation
timeframe

How quickly can measures be put in
place?

Benefit timeframe

Over what timeframe will there be a
positive return on investment?

2 = 2-5 years
1 = >5 years
3 = <2 year
2 = 2-10 years
1 = >10 years

What is the scale or geographic extent of
the benefits that can potentially be
achieved through the measure?

Scale of benefits

1 = small / highly
localised
2 = medium / local
or district level
3 = large / citywide

The total evaluated score for effectiveness is calculated as follows:
Effectiveness
score

=

Total flood
risk score

x

Implementation
Score

x

Benefit
score

x

Scale
score

It should be noted that where measures that can be implemented in less than one year
i.e. measures with an Implementation Score of 3, only the short term effectiveness
score is calculated, while for those measures that take longer to implement i.e.
measures with an Implementation Score of less than 3, only the long term
effectiveness score is calculated. Hence for each measure, either the short term
effectiveness or long term effectiveness is evaluated, not both.
Table G.7, parts (a) and (b) below, outlines each of the measures considered, including
a summary comment on the effectiveness of measures where appropriate. Beyond the
factors considered in relation to the effectiveness of different measures, as developed
through the scoring system described in Table G.6, the comments in Table G.7 also
take note of other aspects such as:
•

where the benefits are realised in relation to where the measure is implemented;

•

The cumulative nature of some measures which increases their effectiveness over
time;

•

the links between some measures that must be made to increase effectiveness;

•

some of the limitations often associated with measures.
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The evaluation of the effectiveness of measures in the short or long term is a complex
process and is very dependent on specific conditions at the location or area of interest.
It is emphasised that the effectiveness rating of “High”, “Medium” or “Low” as shown in
Table G.7 should be considered only as a generic guide. It is quite possible that a low
score results from, for example, the scale of the measure (being small), or that it only
addresses one source of flooding.
The most effective measures, in general, will be those with a “High” rating in Tables
G.7 (a) and (b) are highlighted in green, while those with a “Moderate” rating are
highlighted in yellow.
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Generic Measures

Table G.7(a). Summary of Mitigation Measures and Effectiveness (Generic Measures and Community Measures)

Flood Mitigation Measure

Source (S) /
Pathway (P) /
Receptor (R) /
Non-structural
(N-S)

Short Term
Effectiveness
SCORE

Short Term
Effectiveness
RATING
(1)

Long Term
Effectiveness
SCORE

Long Term
Effectiveness
RATING
(1)

Planning and Building Control

N-S

-

-

60

high

Long term effectiveness is cumulative as the implementation of the policy increases over time.

Flood Warning and Enhancement of
Flood Emergency Management

N-S

-

-

72

high

Long term effectiveness is cumulative as the implementation of the policy increases over time

Development Policy and Urban Landuse Management

N-S

-

-

60

high

Long term effectiveness is cumulative as the implementation of the policy increases over time

Access Protection

R

36

moderate

-

-

Receptor protection is highly localised. Benefit to single (or small groups of) properties.

Enhanced / Ongoing Maintenance

P

126

high

-

-

Maintenance of existing assets and systems can bring significant benefits over a wide scale.
Ongoing commitment required, having regard to legal responsibilities of riparian owners.

Green Roofs

S

-

-

28

low

Easier to implement on new build than retrofit. Benefit is remote from where the works are done.
Large scale needed to have significant impact.

Aggregated Micro-Storage

S/P

-

-

20

low

Technically difficult due to the need for “smart control” to optimise how multiple small storage
areas are used.

Other Generic SuDS

S/P

-

-

56

high

Benefit is remote from where the works are done. Large scale needed to have significant
impact. Effectiveness will increase over time if linked to Planning and Development Policy.

Rain Gardens

S

36

moderate

-

-

Gully Enhancement and ‘Gully
Gardens’

P

-

-

28

low

Requires high level of implementation across large areas to have significant benefit. Retrofit
unlikely but scope to build in to new developments.

Vegetation Management

P

90

high

-

-

Vegetation management on existing watercourses can bring significant benefits over a wide
scale. Rapid implementation, having regard to the legal responsibilities of riparian owners

P/R

54

high

-

-

Traffic management will be effective at limiting unnecessary (additional) flooding or properties
from flood water on the roads, although requires quick response and careful communication

Community Flood Resilience Measure

Traffic Management

Comment

Benefit is remote from where the works are done. Large scale needed to have significant
impact.

N-S

54

high

-

-

Should be coupled with other non-structural measures for maximum effectiveness. Awareness
raising on Receptor measures likely to have greater uptake than Source measures. Can be
commenced quickly, but the real benefit will be over a longer timeframe as the geographic
spread increases.

Rainwater Harvesting including LeakyButts

S

30

moderate

-

-

Easier to implement on new build than retrofit. Benefit is remote from where the works are done.
Large scale needed to have significant impact.

Domestic Rain Gardens

S

30

moderate

-

-

Benefit is remote from where the works are done. Large scale needed to have significant
impact.

External Resistance Measures

R

60

high

-

-

Receptor protection is highly localised. Benefit to single (or small groups of) properties. Rapid
implementation possible.

Internal Resilience Measures

R

31.5

moderate

-

-

Receptor protection is highly localised. Benefit to single (or small groups of) properties. Rapid
implementation possible.

Specific Basement Measures including
Riser-Steps

R

63

high

-

-

Receptor protection is highly localised. Benefit to single (or small groups of) properties. Rapid
implementation possible. Benefit could however be great at a localised level.

S/P

-

-

10

Low

Awareness Raising and Education

Large scale pumping of groundwater

Notes: (1) The Low, Moderate and High ratings are based on the following effectiveness scores: Low: <30; Moderate: 30-50; High: >50.
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Although in theory could protect whole communities, its effectiveness has not been clearly
demonstrated and requires safe location to discharge large volumes of water

Table G.7(b). Summary of Mitigation Measures and Effectiveness (Site Specific Measures)
Source (S) /
Pathway (P) /
Receptor (R) /
Non-structural
(N-S)

Short Term
Effectiveness
SCORE

Short Term
Effectiveness
RATING
(1)

Long Term
Effectiveness
SCORE

Long Term
Effectiveness
RATING
(1)

Fringe Interception / Storage and Land
Management

P

-

-

30

moderate

Most appropriate in the urban / rural fringe. Longer term benefit through cumulative benefits
from multiple sites.

Enhance Existing Storage

P

-

-

40

moderate

Makes best use of existing assets. If large scale storage, has potential to benefit large areas,
although large storage areas in urban areas is not common.

SuDs storage

S

-

-

40

moderate

Benefit is generally remote from where the works are done. Large scale needed to have
significant impact. Effectiveness will increase over time if linked to Planning and Development
Policy (e.g. the practice of paving over gardens needs to be examined)

S/P

-

-

32

moderate

Makes best use of existing open space to provide opportunities for new storage areas. Limited
by existing green space and current land use.

SuDs Infiltration

S

-

-

40

moderate

Benefit is remote from where the works are done. Large scale needed to have significant
impact. Effectiveness will increase over time if linked to Planning and Development Policy.

Surface Conveyance (carrying
capacity)

P

-

-

56

moderate

Controlling flood waters by channelling along roads will require close co-operation with
Highways. Implication for road design and surfacing.

Bio Swales

P

-

-

32

moderate

Requires high level of implementation across large areas to have significant benefit. Benefit is
remote from where the works are done. Best scope is in new developments and peri-urban
areas where there is sufficient space.

Below Ground Conveyance

P

-

-

24

Low

Typically comprises a series of small / medium capital projects. May move flood risk
downstream. Can be complicated by utility service diversions required.

Separation of Foul and Surface water
sewers

P

-

-

24

Low

Typically comprises a series of small / medium capital projects. Can be complicated by utility
service diversions required. Potentially significant public health and water quality benefits.

P/R

-

-

28

Low

Good lead time required for implementation. A high degree of well co-ordinated logistics and
emergency planning is required to mobilise and construct defences before the onset of flooding.

Flow diversion - culvert or channel

P

-

-

24

Low

Typically a significant capital project. Sufficient space for new open watercourse generally only
possible on urban fringes. Major culvert in urban areas can be complicated by utility service
diversions required. May move flood risk downstream.

Increase conveyance

P

-

-

48

moderate

Flood walls

P

-

-

25

Low

Typically a significant capital project. Can introduce surface water flood risk when river levels
are high.

Flood embankments

P

-

-

20

Low

Typically a significant capital project. Can introduce surface water flood risk when river levels
are high. Space required for embankments is likely to limit this measure to urban fringes.

Minor works - defence raising, infilling
gaps etc.

P

-

-

40

moderate

Major Flood Storage - online or offline

P

-

-

15

low

Site Specific Measures – Surface Water and Pluvial
Flooding

Flood Mitigation Measure

Green Water Space Storage

Site Specific
Measures –
GroundwaterF
looding

Site Specific Measures– River
Flooding

Temporary and Demountable
Defences

Pumping of groundwater

Tanking of basements

S/P/R

-

-

16

low

R

18

Low

-

-

Notes: (1) The Low, Moderate and High ratings are based on the following effectiveness scores: Low: <30; Moderate: 30-50; High: >50.
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Comment

Removal of local bottleneck may pass flood risk downstream. For longer sections requires
space for channel enlargement.

Significant reduction in flood risk is possible through identification of weak spots and
implementing localised works.
Large scale storage has potential to benefit large areas at risk from specific watercourses,
although large storage areas in urban areas are not common.
Can be effective to remove flood water which has already entered a basement or other low
property area. Pumps can be permanently fitted if justified or obtained temporarily for a low
maintenance option.
Can be done to new builds or retrofitted and provide good water proofing of otherwise
susceptible buildings.

The following broad conclusions may be drawn from the analysis of the measures
considered in Table G.7, with high level categories of measures identified, supported
by examples where appropriate.
Category A – Non-structural Measures
Many non-structural measures can be relatively easy to implement quickly, but the
real benefit is over the long term once the measure is “acted upon” and increases in
scale over time. For example, planning policy regarding SuDS for new developments
may be relatively quick to implement. However, it may be many years before there are
sufficient new developments with SuDS in place to reap the benefits of lower runoff
from the development area. These measures can be applied at a city-wide level (for
Exeter) and as general policies within each of the Districts.
Category B – Source Control Measures
Source control measures vary in difficulty of implementation, and can be affected by
whether they are proposed for new developments or retrofitted. For example, the
simplest small-scale rainwater harvesting systems (water butts installed at domestic
properties) can be very quick and easy to install. By contrast, a green roof cannot just
simply be added to a property without significant amendments to the design. New
builds, on the other hand, can have more complex (and more effective) rainwater
harvesting systems and green roofs included as part of the design. These measures
can be applied at a very localised level, but their implementation can be widespread,
supported through policy and other non-structural measures.
Category C – Receptor Protection Measures
Individual receptor measures have a clear link between the works being done and
the benefit provided. For example, simple installation of flood boards at the entrance to
a house, or riser steps to prevent flood water flowing directly into a basement flat,
reduces the risk of flooding to that property. These measures are more likely to be
implemented by the public and the benefit can easily be realised in the first flood event
that is avoided. As for specific source control measures, they can be undertaken at a
very local level i.e. one property at a time, but their implementation can be widespread.
Category D – Maintenance Measures
Maintenance of existing systems, such as vegetation clearance (having regard to
riparian owners), drain and gully clearance, removal of blockages from trash screens
and ensuring the adequate operation of flap valves, are all likely to bring the biggest
benefits – by avoiding damage - over the shortest timeframe.
Category E – Minor Works and Enhancements
Minor works to improve conditions at a local level are likely to bring significant benefits
for a relatively low investment. The standard of protection of the works may not
increase substantially, but the reliability of the measure may well be improved.
Examples include improved trash screens to reduce the risk of blockage at culvert
entrances, and strengthened (or replaced) short sections of wall that may be vulnerable
to failure. Other minor works measures such as infilling gaps, raising low spots on
defences, increasing the capacity of a short culvert section, or removing a constriction
may well increase the standard of protection of the system as a whole. Whilst these
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measures may require modest capital investments they can be considered to be “oneoff” maintenance activities to enhance existing systems.
Category F – Capital Options
Capital options may take several years to implement and typically the timeframe over
which the benefits are realised may be a few decades. However, it is important to note
that the benefits may be accrued much quicker. For example, if a significant flood
event follows very soon after completion of the scheme, and the scheme performs as it
is designed to, the damage avoided in that single event could outweigh the cost of the
scheme. However, there is no guarantee that this will be the case, and it may be many
years before the scheme is put to the test.
The principles outlined above for the six categories of measures are demonstrated in
Figure G.2 which shows:
•

How the timeframe for implementation and the time taken to get the benefits back
from the measures varies – as plotted on the horizontal and vertical axes for
typical measures in each category, shown in the blue boxes (one per category).

•

How the scale of some measures changes over time, influencing their
effectiveness – Category A and Category B measures.

•

How the implementation for some measures continues for many years – indicated
by “up” arrows for some measures.

•

Other factors that can lead to the maximum benefits being gained from the
measure – as indicated by the notes in the orange boxes that would cause the
measure to “move to the left” – increasing its effectiveness.

For all measures being considered, Figure G.2 provides a useful high level assessment
of effectiveness for the short and long term.
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Implementation Timeframe – how long to put the measure in place?

Potential to accrue benefits m uch
quicker if a “design standard” event
occurs soon after im plem entation.

5
years

Potential to accrue
benefits m uch
quicker if a “design
standard” event
occurs soon after
im plem entation.

3
years

Maintenance
com m itm ent
m ust be
ongoing.
Benefits m ay be
lost in a single
event if system
not m aintained.

Increased
effectiveness and
geographic cover will
accrue benefits
quicker, but at greater
im plem entation cost.

Category D:
M aintenance m easures.
Focus: Pathway
Scale: Sm all / Medium

1
year

Benefits potentially easily accrued
in first “flood” event avoided.

1 year

5 years

Category F: Capital options.
Benefit accrued over m any years.
Focus: Pathway
Scale: Medium / Large

Category E: M inor
W orks such as
infilling, defence
raising, trash screen
im provem ents.
Focus: Pathway
Scale: Sm all / M edium

Category A: Non-structural
m easures such as:
Flood warning;
Planning policy;
Public education.
Focus: Non-structural
Scale: Large (needs tim e)

Category C: Receptor
protection such as
Localised resilience /
resistance m easures.
Focus: Receptor
Scale: Local

10 years

Increased effectiveness over
tim e as geographic cover
increases. Maxim um
benefits through consistent
application of SUDS / source
control policy.
Category B: Source
control m easures: SUDS,
green roofs, rainwater
harvesting etc.
Focus: Source
Scale: Local / Sm all

25+ years

Benefit Timeframe – how quickly do you get the benefits back from the investment?
Figure G.2: Implementation and Benefit Timeframes for Measures
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G.3.

Additional Influencing Factors

In evaluating the effectiveness of different measures, it is also important to consider
other factors that influence flood risk from different local sources. This is a key
requirement in the development of options, in particular when considering how flood
risk from local sources is affected by the interaction with other flood sources,
particularly Main Rivers and the sea.
Table G.8 below identifies a range of factors that can influence the severity or scale of
flooding from different sources. It is emphasised that these are “typical” levels of
influence, and so for each specific flood risk within an area it is important to consider
how these factors may truly influence flood risk based on specific conditions at a site.
The influencing factors broadly fit into two categories:
•

Weather and climate-related factors
and

•

Operational factors.

Whilst operating authorities have no influence over the weather and climate related
factors, by contrast, the operational factors are in the control of operating authorities.
However, both types of influencing factors must be taken into account when developing
appropriate flood risk management strategies and measures.
With regard to “local” flood risk, the influence of factors linked to Main River and coastal
influences are important and emphasises the need for local flooding to be considered
within the context of these two other flooding sources, which are the responsibility of
the Environment Agency.
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Table G.8: Factors typically influencing the potential impact from various flood sources
Flood Risk Source

Local flood sources

Drainage
(1)

Pluvial
(1)

Groundwater
(1)

Local and non-local flood
sources
Small
Rivers
Streams
(non-tidal)
(non-tidal)
(1)
(1)

Non-local
flood
sources

Scores and Overall Influence

Rivers
(tidal)
(1)

Coastal
(1)

Total
Score

Average
Score

Overall
Influence
(2)

Weather and Climate Related factors
Extreme Tide levels

3

1

0

0

0

3

4

11

1.6

M

Wind direction / strength

0

1

0

1

2

2

4

10

1.4

L

Short Duration Extreme Rainfall

4

4

1

4

3

1

0

17

2.4

H

Long Duration Extreme Rainfall

3

3

3

3

4

1

0

17

2.4

H

Soil Moisture Deficit

3

4

4

3

4

2

0

20

2.9

H

Climate Change

2

3

2

3

2

3

4

19

2.7

H

Screen Maintenance

3

1

0

0

0

3

4

11

1.6

M

Gully / Culvert / Outfall
Maintenance

0

0

1

4

4

2

0

11

1.6

M

Channel Maintenance

4

3

1

1

1

3

2

15

2.1

H

Wall / Embankment
Maintenance

0

1

1

4

3

1

0

10

1.4

L

Flood Warning*

1

1

1

2

2

4

4

15

2.1

H

Emergency Planning*

1

1

1

2

2

3

3

13

1.9

M

Operational factors

Notes:
(1) Scoring: Significance of Influencing Factor on Severity of Flood Risk in terms of Potential Impact: 0 – Not significant; 1 – Low; 2 – Moderate; 3 –
High; 4 - Very High.
(2) Overall influence: <1.5 – Low; 1.5 - 2.0 – Moderate; >2.0 High.
* in some flood situations such as pluvial flooding, it may not be possible to provide sufficient advance warning.
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Table G.8 shows that overall, the weather and climate related factors give rise to the
highest aggregate influence on all flood risks. However, it is important not to look at
individual influencing factors in isolation as some factors are critical in terms of their
influence on some flood risk sources, but not on all sources. Table G.8 therefore also
highlights those flood sources that are highly influenced by particular factors, as
indicated by the orange shading.
It is emphasised that because of the generic nature of Table G.8, no weighting is
applied to each of the factors because the importance of one over another is strongly
dependent on the pathway and receptor. When considering multiple flood risks in a
location, weighting different factors in terms of overall importance may be appropriate.
This matrix should therefore be used when looking at specific locations, to ensure that
any measures or action plans being considered take due account of these influencing
factors in the evaluation, planning, design and operations stages.

Devon SWMP – Phase 1 Strategic Assessment

93

