
 

 

 

 

 

 

Mid Devon 

Strategic Flood Risk Assessment 

 

Levels 1 and 2 
 

 









Mid Devon—Strategic Flood Risk Assessment       

Hyder Consulting (UK) Limited-2212959 Page i
 

 

 

 

 

CONTENTS 

Executive summary ........................................................................................ iii 

1 Introduction........................................................................................... 1 

1.1 Context ................................................................................................. 1 

1.2 Overview of the SFRA process............................................................. 1 

1.3 Aims and objectives.............................................................................. 2 

2 Geography of Mid Devon ..................................................................... 3 

3 Planning framework.............................................................................. 8 

3.1 National context.................................................................................... 8 

3.2 Regional context ................................................................................. 11 

3.3 Local context ...................................................................................... 12 

3.4 The Environment Agency ................................................................... 13 

4 Methodology ....................................................................................... 16 

4.1 Data collection .................................................................................... 16 

4.2 Data analysis ...................................................................................... 16 

4.3 Outputs ............................................................................................... 18 

5 Level 1 Strategic Flood Risk Assessment .......................................... 20 

5.1 Sources of flooding............................................................................. 20 

5.2 Climate change................................................................................... 29 

5.3 Initial assessment of land for development......................................... 30 

6 Level 2 Strategic Flood Risk Assessment .......................................... 32 

6.1 Flood hazard....................................................................................... 32 

6.2 Flood risk management ...................................................................... 34 

6.3 Residual risk ....................................................................................... 39 

6.4 Assessment of proposed development allocations............................. 39 

7 Conclusions and recommendations ................................................... 44 

7.1 Development Control .......................................................................... 44 

7.2 Further work ....................................................................................... 54 

8 References ......................................................................................... 56 

 

 



 Mid Devon—Strategic Flood Risk Assessment

Page ii Hyder Consulting (UK) Limited-2212959

 

 

Appendices 

Appendix 1 

Data register 

Appendix 2 

Photographs 

Appendix 3 

Historical records of flooding 

Appendix 4 

Level 1 mapping - flood risk 

Appendix 5 

Greenfield runoff and stormwater storage 

Appendix 6 

Level 2 mapping - flood hazard 

Appendix 7 

Individual assessment of proposed development allocations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Front cover.  The River Exe in Tiverton 



Mid Devon—Strategic Flood Risk Assessment       

Hyder Consulting (UK) Limited-2212959 Page iii
 

 

Executive summary 

Introduction 

1. Mid Devon has suffered serious flooding in the past, and the risk of flooding is likely to 

increase in the future as a result of climate change.  With more than 7 000 new homes to be 

built in the District over the next 20 years, spatial planning must take account of this risk to 

ensure that new development is sustainable. 

2. Strategic Flood Risk Assessments (SFRAs) are intended to help deliver sustainable 

development.  They provide an assessment of all types of flood risk at a Local Planning 

Authority (LPA) level and guide new development to areas where the risk of flooding is lowest. 

3. There are two levels of SFRA:  a Level 1 SFRA should provide sufficient information to 

enable the LPA to allocate sites for development in low flood risk areas.  If the Level 1 

assessment reveals that there is insufficient land at low probability of flooding to allocate all of 

the development needed, the scope of the SFRA should be widened to assess where it is safest 

to locate development within medium and high flood risk areas. 

4. Mid Devon District Council has commissioned Hyder Consulting (UK) Limited to update and 

widen the scope of an existing Level 1 SFRA (first published in June 2006).  This report 

presents the findings of both the Level 1 and Level 2 assessment for Mid Devon. 

5. Flood risk data presented herein are valid as of June 2009.  These data are updated and 

improved continually, by the flood defence operating authorities, and the reader is encouraged 

to contact Mid Devon District Council for the latest version of the flood maps. 

Geography of Mid Devon 

6. The population of Mid Devon is predicted to grow by up to 25 per cent over the next 20 years.  

To accommodate this growth, the draft Regional Spatial Strategy (RSS) for the South West 

recommends that a total of 7 400 new dwellings are built in Mid Devon by 2026.  The foci for 

this new development will be Tiverton, Cullompton, Crediton and, to a lesser extent, Bampton. 

7. Climate change presents a significant challenge to the sustainable development of Mid 

Devon.  Winter rainfall is predicted to increase by 15-30 per cent by the 2080s, with a 

concomitant 20 per cent rise in peak river flow. 

Planning Framework 

8. The Government’s policy on development and flood risk, Planning Policy Statement 25 (PPS 

25), promotes a sequential approach to the location of development.  This approach is based on 

flood avoidance:  new development should be directed to areas where the probability of 

flooding, from all sources, is low, and kept out of medium and high flood risk areas, wherever 

possible. 

9. The PPS 25 practice guide presents a flood risk management hierarchy to reinforce 

application of the sequential approach at all stages of the planning process (Figure i):  use of 

mitigation measures to facilitate development in flood risk areas (step 5) should only be 

considered as a possible solution if steps 1 to 4 have already been fully explored. 

10. The principles of PPS 25 are reinforced in both regional and local planning documents:  for 

example, policy F1 of the draft RSS recognises that development provides an opportunity to 

reduce the risk of flooding through location, layout and design, while policy COR 11 of the Mid 
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Devon Local Development Framework states that appropriate development will only be located 

in areas of higher flood risk where the benefits outweigh the risk of flooding. 

Figure i.  Flood risk management hierarchy 

 

 

 

 

 

 

 

 

Methodology 

11. A range of flood risk information has been collected from Mid Devon District Council, the 

Environment Agency, the Grand Western Canal Country Park, Devon & Somerset Fire & 

Rescue, the Highways Agency and JBA Consulting.  Information on historical flooding has also 

been obtained from the Westcountry Studies section of Exeter Central Library. 

12. The latest version of the Environment Agency’s Flood Map (published in September 2008) 

has been used to define the 100 year (Flood Zone 3) and 1000 year (Flood Z one 2) floodplains 

presented herein; the predicted extent of a 1000 year flood, under present-day conditions, has 

been taken as an estimate of the likely extent of the 100 year flood in the future, as peak river 

flows increase under climate change. 

13. The functional floodplain, i.e. land where water has to flow or be stored during times of flood, 

has been defined herein for Tiverton, Cullompton and Crediton.  The extents have been taken 

from sketches provided by the Environment Agency and based on engineering judgement. 

14. The various data collected have been reviewed and analysed, and used to compile the 

following outputs: 

- maps of historical flooding, showing the extent of some major river floods as well as point data 

for all types of flooding (Appendix 3); Flood Zones 2, 3a and 3b, groundwater information and 

canal breach impact zones (Appendix 4); flood depths, and, existing flood risk management 

arrangements, including residual risks (Appendix 6) 

- indicative stormwater storage requirements for different sizes of residential development in Mid 

Devon (Figure 6 and Appendix 5) 

- individual assessment forms for potential development allocations, including sequential testing 

of these allocations based on a simple scoring approach (Table 9 and Appendix 7) 

- a suite of recommendations for development control (section 7), including advice on the 

feasibility of using flood mitigation measures in medium and high flood risk areas (Table 11). 

Level 1 SFRA 

15. The predominant source of flooding in Mid Devon is rivers, with approximately 6 per cent of 

the District classified as Flood Zone 2 and/or 3.  River flooding is of particular concern in 

Newton St Cyres, Bampton, Tiverton, Cullompton and Hemyock, where there are more than 50 

existing properties at risk of flooding from this source. 
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16. There is a long history of river flooding in Mid Devon, with records dating back to 1625.  The 

most recent severe flooding occurred in Autumn 2000, affecting many homes and businesses 

across the District and causing serious disruption to the road and rail network. 

17. Mid Devon is not at risk of coastal or tidal flooding. 

18. Limited information suggests that only a handful of properties in Mid Devon are at risk of 

sewer flooding.  Access to data held by South West Water is required to confirm this.  In 

addition, as rainfall intensity increases under climate change, instances of property and highway 

flooding, caused by exceedance of surface water or combined drainage systems, will increase. 

19. The Summer 2007 floods, in central and northern England, highlighted longstanding 

concerns regarding the effect of urbanisation on flood risk.  The impermeable surfaces of 

buildings, roads and pavements limit infiltration and, hence, increase the volume and rate of 

surface water runoff.  The planned construction of more than 7 000 new homes in Mid Devon 

will increase the area of impermeable surfaces and, hence, surface water runoff, unless a co-

ordinated and strategic approach to surface water management is adopted. 

20. Approximately 14 per cent of Mid Devon lies within a groundwater emergence zone.  This 

zone is where groundwater levels could be expected to be at or close to the ground surface, in 

exceptionally wet winters.  Although it does not imply that groundwater flooding is necessarily a 

problem, developers planning to build within this zone should investigate whether groundwater 

flooding is a problem locally. 

21. There are no large raised reservoirs within Mid Devon.  However, Wimbleball Reservoir, 

which can hold 21.5 × 10
6
 m

3
 of water, is located only 3 km to the north of the Mid Devon 

District boundary and failure of the dam could affect communities within the District. 

22. The only canal in Mid Devon is the Grand Western Canal, which runs from Tiverton to 

Lowdswell.  The canal holds an estimated 180 000 m
3
 of water and, since there are no locks, 

breach failure of the canal banks could result in the release of a large volume of water, posing a 

danger to people, property and the environment.  Potential breach impact zones have been 

defined (very high, high, medium and low), based on the distance from the canal. 

23. The predicted impacts of climate change on the hydrological cycle will increase the risk of 

flooding from all sources in Mid Devon and must be taken into account in the design of new 

development now.  Up to 7 km
2
 of land in the District may be re-classified from Flood Zone 2 to 

Flood Zone 3, due to the predicted rise in peak river flows. 

24. The Level 1 assessment shows that a number of potential development sites are located in 

Flood Zones 2 and/or 3.  Therefore, the scope of the SFRA has been widened to assess the 

spatial variation in flood hazard within these zones. 

Level 2 SFRA 

25. Flood hazard indicates the danger to people, and is described by the depth and velocity of 

flood water, as well as the presence of debris.  Velocity data are not available currently for Mid 

Devon and, therefore, the flood hazard assessment presented herein is based on flood depth 

alone. 

26. A number of measures have already been implemented to reduce the risk of flooding and 

the hazard to people in Mid Devon.  For example, raised flood defences have been built in the 

market towns of Tiverton, Cullompton and Bampton, and the villages of Culmstock, Uffculme, 

Fordton and Exebridge, as well as along the River Weaver.  In addition, the Environment 

Agency and Mid Devon District Council undertake maintenance of main rivers and ordinary 

watercourses, respectively, to ensure the efficient conveyance of flood flows.  Non-structural 
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approaches to flood risk management, such as flood warning and emergency planning, are also 

in place. 

27. However, flood risk management does not remove the risk of flooding entirely.  In particular, 

there are residual risks associated with failure of mitigation measures, for example overtopping 

or breaching of flood defences.  Therefore, development proposals must demonstrate that any 

residual risks can be safely managed.  Areas within 50 m of raised flood defences have been 

identified herein to show where particular attention must be paid to residual risks. 

28. Sequential testing of the potential development allocations has been carried out to identify 

which sites within Flood Zones 2 and 3 are at lowest risk of flooding:  a flood risk score has 

been given to each site, based on the relative coverage of Flood Zones 2, 3a and 3b; existing 

land use; location within the groundwater emergence zone; proximity to the Grand Western 

Canal; historical flood records; proximity to small watercourses; and, Flood Map data quality. 

29. If development has to go ahead in medium and high flood risk areas, mitigation measures 

must be incorporated in development design to manage the risk of flooding both to and from the 

development.  A summary of the mitigation measures available, together with an indication of 

their suitability for dealing with different flood risk issues, is provided. 

30. The flood depth data presented herein can be used as an indicator of the feasibility of using 

mitigation measures to manage flood risk. 

Conclusions and recommendations 

31. The report makes a total of 76 recommendations for development control.  Particular 

attention is paid to the requirements for site-specific flood risk assessments within each of the 

Flood Zones, taking account of all types of flooding.  In addition, the importance of a co-

ordinated and strategic approach to surface water management, including the use of 

Sustainable Drainage Systems (SUDS), is highlighted. 

32. A range of further work to improve the understanding of flood risk in Mid Devon is also 

identified.  This includes modelling to determine flood velocities, and allow a full assessment of 

flood hazard; breach analysis to quantify the residual risks associated with overtopping or 

breaching of the flood defences; and, surface water modelling for any areas identified as 

susceptible to surface water flooding by the Environment Agency. 
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1 Introduction 

1.1 Context 

The floods of Summer 2007 highlighted the devastating consequences of living and working in 

areas at risk of flooding.  Over 55 000 homes and businesses were flooded across England and 

Wales, and several lives were lost.  On this occasion, the weather systems centred over the 

Midlands and northern England, and Mid Devon escaped the heaviest rainfall.  However, the 

District has suffered serious flooding in the past, most notably in 1960 and 2000.  Moreover, the 

risk of flooding is likely to increase in the future as a result of climate change. 

With more than 7 000 new homes to be built in Mid Devon over the next 20 years, spatial 

planning must take account of this flood risk to ensure that new development is sustainable.  

Strategic Flood Risk Assessments (SFRAs), which are a key element of the Government’s 

national policy on development and flood risk (Planning Policy Statement 25), are intended to 

help deliver sustainable development.  They provide information on flood risk at a local scale, 

including how this risk may change in the future as a result of both climate change and 

urbanisation (Udale-Clarke, 2005).  In particular, SFRAs are a means of reducing flood risk, by 

informing land use planning decisions at an early stage in the planning process. 

1.2 Overview of the SFRA process 

Planning Policy Statement 25 (PPS 25) makes Local Planning Authorities (LPAs) responsible 

for the preparation of SFRAs.  The scope of a SFRA should be proportionate to the degree of 

flood risk.  The practice guide companion to PPS 25 identifies two levels of detail (CLG, 2007).  

A Level 1 - Coarse Assessment should provide sufficient information to enable the Local 

Planning Authority to allocate sites for development in areas where the risk of flooding is lowest.  

Specifically, it should facilitate application of the Sequential Test.  This is described in more 

detail in Section 3.1.  The Environment Agency’s Flood Map provides a starting point, but the 

SFRA should enhance this information by considering all sources of flooding and the 

implications of climate change.  The protection afforded by any flood defences should be 

ignored. 

In Local Authority areas where the Level 1 SFRA reveals that there is insufficient land at low 

probability of flooding to allocate all development, the scope of the SFRA should be widened to 

assess flood hazard.  This is a Level 2 - Intermediate Assessment.  Flood hazard indicates the 

danger to people, and is described by the depth and velocity of flood water, and the speed of 

onset of flooding.  Defended areas must be included in this assessment, since rapid flooding 

can occur when flood defences are overtopped or breached.  This information will enable Local 

Planning Authorities to manage flood risk if, under exceptional circumstances, they have to 

allocate development in zones of higher probability of flooding.  Specifically, a Level 2 SFRA 

should facilitate application of the Exception Test.  This is described in more detail in Section 

3.1. 

Guidance produced jointly by Defra and the Environment Agency, on flood risk assessment for 

new development, identifies a third level of SFRA (Udale-Clarke et al, 2005).  A Level 3 - 

Detailed Assessment should be undertaken to inform development documents and master 

plans for new development in areas of flood hazard.  It should provide information similar to that 

required for a site-specific Flood Risk Assessment (FRA), although the guidance recognises 

that the assessment can only be broad-brush since the actual development design will not have 

been specified. 
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1.3 Aims and objectives 

In June 2006, Mid Devon District Council prepared a Level 1 Strategic Flood Risk Assessment 

in accordance with Planning Policy Guidance 25 (PPG 25).  This identified that a number of 

potential development sites are located in Flood Zones 2 and/or 3.  Therefore, the Council has 

commissioned Hyder Consulting (UK) Limited to undertake a Level 2 Strategic Flood Risk 

Assessment.  In addition, as the Level 1 SFRA was compiled using PPG 25, the Council has 

requested that the Level 1 report is updated in accordance with PPS 25, which replaced PPG 

25 in December 2006. 

This report presents both Level 1 and Level 2 of the Strategic Flood Risk Assessment for Mid 

Devon.  The aim of this SFRA is to facilitate the application of both the Sequential Test and the 

Exception Test and, thereby, enable Mid Devon District Council to satisfy the requirements of 

PPS 25.  The objectives are to: 

1 Identify potential sources of flooding (fluvial, tidal, surface water, groundwater, sewers, 

canals, reservoirs/lakes) and assess the risk they pose across the District 

2 Consider future increases in flood risk as a result of predicted climate change 

3 Identify where new development may significantly increase flood risk to third parties 

4 Assess the variation in flood hazard within each Flood Zone, including defended areas 

5 Recommend policies for development control 

6 Promote strategic surface water management 

7 Provide guidance for developers on undertaking site-specific FRAs 

8 Present tools for assessing windfall sites
1
 

9 Provide information for use in emergency planning 

10 Identify any locations where further information on flood risk is required. 

                                                      

1
 Windfall sites are sites which have become available for development unexpectedly and, therefore, are not included as 

allocated land in Mid Devon District Council’s Development Plan Documents 
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2 Geography of Mid Devon 

The local government district of Mid Devon was formed on 1 April 1974, by the merger of four 

separate districts (Borough of Tiverton, Crediton Urban District, Tiverton Rural District and 

Crediton Rural District).  It has an area of 913 km
2
, and is bounded by six other Devon districts 

plus the county of Somerset. 

Geological setting 

The geological history of Mid Devon is characterised by alternating periods of marine incursion 

and mountain building.  During the Carboniferous period (359 to 299 million years ago), the 

area lay in a marine basin off of a supercontinent (Pangaea), which included Britain and North 

America.  Tropical erosion of this land mass generated large quantities of sediment, which were 

transported by rivers into the marine basin and deposited on the sea bed, forming thick layers of 

sandstones, shales and mudstones (Devon County Council, 2005).  Towards the end of the 

Carboniferous period, a mountain building event, known as the Variscan Orogeny, occurred and 

heat generated by the associated volcanic activity turned the shales into slates.  Figure 1 shows 

that over half of Mid Devon is underlain by sandstones and slates of the Carboniferous period. 

The Variscan Orogeny also resulted in the uplift of Devon above sea level, exposing the land to 

a sub-tropical climate.  This climate, which prevailed throughout the Permian (299 to 251 million 

years ago) and Triassic (251 to 200 million years ago) periods, led to the creation of thick 

deposits of wind blown material, and coarse breccias and sandstones laid down by 

impermanent rivers towards the east and south of the District (Figure 1; Devon County Council, 

2005).  Marine incursion occurred once again during the Cretaceous period (146 to 66 million 

years ago), depositing sands and clays along the easternmost boundary of Mid Devon and 

completing the composition of the solid geology of the District. 

Landscape 

During the last ice age (c. 18 000 years ago
2
), the ice sheet is not thought to have moved 

southwards into Devon beyond the cliffs of Bideford Bay, and the present day landscape has 

gradually been created by river erosion during the last two million years (Devon County Council, 

2005).  The vast majority of Mid Devon is located within the catchment of the River Exe, which 

flows from north to south through the centre of the District.  The westernmost part of the District 

drains to the River Taw, which flows north-westwards to Bideford Bay. 

North of Tiverton, the steeply rolling landscape is dissected by the incised tributaries of the 

River Exe.  The steep sides of these narrow valleys are covered extensively by woodland, 

predominantly oak but replaced by conifer plantations in some areas.  Incised river valleys also 

occur in the more gently undulating Taw catchment.  The broader floodplains of the Exe, Taw, 

Culm, Creedy and Yeo are used predominantly for permanent pasture but some large-scale 

buildings have also been located here (e.g. a textile factory, school and college at Tiverton; 

paper and feed mills at Thorverton, Cullompton and Uffculme).  Towards the south of the 

District, these rivers flow through the Mid Devon Farming Belt, which is characterised by a 

gently rolling landscape.  The Blackdown Hills Area of Outstanding Natural Beauty (AONB) is 

located in the east of the District.  Here, the Cretaceous deposits (a porous layer of greensand 

sandwiched between impervious clay with cherts) have caused springs and areas of impeded 

drainage.  The Culm and its tributaries have eroded the landscape to create steep slopes rising 

to a plateau.  The southernmost tip of the District lies within Dartmoor National Park.  This area 

comprises steeply sloping land with extensive areas of woodland and plantations.  Springs 

emerging from the upper slopes in the north of the Park drain into the Yeo (Creedy) catchment. 

                                                      

2
 The last Ice Age was at its height 18 000 years ago, but lasted for approximately 100 000 years.  It ended around       

10 000 years ago 
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Source – BGS GeoIndex (http://www.bgs.ac.uk/GeoIndex/index.htm).  Copyright NERC 

Figure 1.  Geology of Mid Devon 
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Population 

Mid Devon has a population of 74 500 (National Statistics, 2006).  Approximately 50 per cent of 

this population is located within the market towns of Tiverton, Cullompton and Crediton (Devon 

County Council, 2008).  All other settlements have a population of less than 3 500 (FHSA data, 

2006).  The population density of the District is 0.76 inhabitants per hectare, compared to 3.77 

nationally (based on the 2001 census).  The river network has strongly influenced the location of 

settlements.  A number of towns and villages are located on the Rivers Culm, Exe, Taw, Yeo 

and Creedy.  For example, Tiverton is situated on the River Exe, Cullompton lies on the banks 

of the River Culm, and Crediton is located near the confluence of the Rivers Creedy and Yeo. 

Predictions of population growth over the next 20 years vary from 10 per cent (82 400 in 2026; 

Devon County Council) to 25 per cent (93 200 in 2029; Office for National Statistics).  To 

accommodate this population, the draft Regional Spatial Strategy (RSS) for the South West 

(2008) recommends that a total of 7 400 new dwellings are built in Mid Devon by 2026.  The foci 

for this new development will be Tiverton, Cullompton, Crediton and, to a lesser extent, 

Bampton (Mid Devon District Council, 2007
i
).  The increase in housing proposed for Mid Devon 

is one of the lowest in the South West region and reflects the overall approach taken in the draft 

RSS, which concentrates growth in strategically significant cities and towns (none of which are 

in Mid Devon) and seeks to reduce development levels in rural districts to a scale that enables 

these areas to become more self-sufficient. 

Transport network 

Access to Mid Devon is afforded by the M5 motorway and the main London to Exeter railway 

line.  Both are routed through the east of the District, running more or less parallel to each other 

and following the Culm valley between Willand and Hele.  The District is also served by two 

national primary county routes:  the A361 North Devon Link Road and the A377 Exeter to 

Barnstaple road.  The A361 runs west from junction 27 of the M5 (located north of Willand), 

crossing the River Exe immediately to the north of Tiverton.  The A377 connects the Taw valley 

with Crediton and Exeter.  The Tarka railway line also runs through this valley, providing a 

public transport option between Barnstaple and Exeter.  National secondary county routes 

crossing the District are the A396, which follows the River Exe between the Exmoor National 

Park and Exeter, and the A3072, which links Bickleigh and Crediton and runs into North 

Cornwall.  The rest of the District is served by a network of classified B roads and unclassified 

minor rural roads. 

Conservation 

A number of locations within Mid Devon are protected by conservation designations, which 

provide a strategic constraint to development.  The Blackdown Hills AONB was designated in 

1990 to conserve its unique geology, ancient landscape features and diverse wildlife habitats.  It 

covers a total area of 370 km
2
, of which around one-fifth is located in Mid Devon.  There are 

also 12 Sites of Special Scientific Interest and three Local Nature Reserves (Charwell Wetlands, 

Bradninch; Palmerston Park Woods, Tiverton; and Great Western Canal Country Park, 

Tiverton), plus a number of non-statutory designations including County Wildlife Sites, County 

Geological Sites and over 8 km
2
 of Ancient Woodland

3
. 

The cultural heritage of Mid Devon is also protected.  Fifty locations have been designated as 

Conservation Areas under the Planning Act 1990, in view of their special architectural or historic 

interest (e.g. Bampton, Sampford Peverell and Bradninch).  This designation gives Mid Devon 

District Council greater control over demolition, minor developments and the protection of trees.  

There are also 49 Scheduled Ancient Monuments (e.g. Hemyock Castle and Bampton Castle) 

                                                      

3
 Includes Ancient Semi-Natural Woodland 
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and 2 560 listed buildings (Mid Devon District Council, 2006
vi
).  The constraints that these 

conservation designations pose to development are discussed further in Mid Devon District 

Council’s (2006
vii

) report, titled ‘Strategic Constraint Maps’. 

Climate change 

Climate change presents a significant challenge to the sustainable development of Mid Devon.  

The South West has already experienced a 1 °C increase in average air temperature since the 

1960s (SWRA, 2006) and latest predictions indicate that the mean annual temperature in Devon 

could rise by a further 4 °C by the 2080s (Figure 2a; UKCIP, 2008).  While summers are likely to 

get hotter and drier, winters are likely to get milder and wetter, with winter rainfall likely to have 

increased by 15-30 per cent by the 2080s (Figure 2b; UKCIP, 2008).  As a result, peak river flow 

is predicted to increase by 20 per cent, relative to 1990 (Defra, 2006).  Climate change is also 

likely to increase the frequency of extreme weather events, including heatwaves, intense 

precipitation and strong winds.  The Government’s Climate Change Programme (2006) sets out 

policies and priorities for delivering emissions reductions and adapting to the impacts of climate 

change.  Action by Local Authorities is critical to the success of this programme. 
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Figure 2a. 
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3 Planning framework 

Reduction of flood risk is a major focus of policies and strategies at all levels of government, 

from the European parliament to Local Planning Authorities. 

3.1 National context  

National policy on development and flood risk in England is set out in Planning Policy Statement 

25 (PPS 25).  The aim of PPS 25, which was published in December 2006, is “… to ensure that 

flood risk is taken into account at all stages in the planning process to avoid inappropriate 

development in areas at risk of flooding …” (CLG, 2006, p. 2).  A sequential approach to the 

location of development underpins much of PPS 25.  This approach is based on flood 

avoidance, with new development directed to areas where the probability of flooding is low; 

development should be kept out of medium and high flood risk areas, wherever possible (CLG, 

2008). 

As part of the sequential approach, the vulnerability of land use to flooding should be 

considered.  For example, it is essential that police, ambulance and fire stations remain 

operational at all times and, hence, they should not be located within the floodplain.  In contrast, 

the consequences of flooding of amenity open space are generally low and its location within 

the floodplain is generally acceptable.  A summary of the vulnerability of different land uses, as 

classified in PPS 25, and their compatibility with flood probability is given in Tables 1a and 1b.  

The Environment Agency’s Flood Zones are described in section 3.4. 

To help planners apply the sequential approach in allocating and permitting development, PPS 

25 presents two decision-making tools: 

The Sequential Test 

The Sequential Test involves assessing whether development can be located where the risk of 

flooding is lowest.  It should be applied at all stages in the planning process, taking account of 

the following: 

1 New development should be located in Flood Zone 1, wherever possible. 

2 The availability of land within Flood Zone 1 must be fully explored before consideration is 

given to higher risk areas. 

3 Only where there are no reasonably available sites in Flood Zone 1, should planners 

consider reasonably available sites in Flood Zone 2, taking into account the flood risk 

vulnerability of the land use and applying the Exception Test if necessary (see below). 

4 Only where there are no reasonably available sites in Flood Zones 1 and 2, should sites 

in Flood Zone 3 be considered, again taking into account the flood risk vulnerability of the 

land use and applying the Exception Test if necessary (see below). 

5 The Sequential Test should also be applied to other sources of flooding (surface water, 

groundwater, sewers, reservoirs and canals).  For example, a site may be at low risk of 

flooding from rivers and the sea and, hence, classified as Flood Zone 1, but at medium to 

high risk of flooding from other sources.  Information presented in this report should guide 

Mid Devon District Council and developers in the consideration of these other sources. 

6 In preparing its Development Plan Documents (see section 3.3), Mid Devon District 

Council should allocate land uses to the sites available for development in the following 

order:  Essential Infrastructure, Highly Vulnerable, More Vulnerable, Less Vulnerable, and 

Water-compatible development.  This will provide the greatest selection of sites for the 
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most vulnerable land uses, ensuring that flood risk vulnerability can be matched to flood 

probability where possible. 

7 If the proposed use of a development allocation changes from that specified in the 

Development Plan Document, the Sequential Test may need to be re-applied.  For 

example, if a site allocated for industrial development is now going to be used for 

housing, sequential testing should be undertaken to confirm that there are no reasonably 

available sites in areas where the risk of flooding is lower. 

8 The Sequential Test must also be applied to windfall sites.  If the windfall site is located in 

a medium or high flood risk area, developers should demonstrate to Mid Devon District 

Council that there are no reasonably available sites, including allocations, in low flood risk 

areas.  In particular, they should provide the following information, to enable the Council 

to determine whether the development proposal passes the Sequential Test: 

a The risk of flooding to the site (based on information presented in this SFRA, or 

site-specific FRAs from previous planning applications) 

b The availability of other sites, including allocations, at lower flood risk.  The 

developer must justify its search area (reference to the policies set out in the Mid 

Devon Local Development Framework may help define this area; for example, the 

need for affordable housing within Tiverton) 

c The vulnerability classification of the development 

d If it is likely that the Exception Test will need to be applied, evidence to show that 

the wider sustainability benefits to the community outweigh the flood risk, and that 

the development will be safe, and residual flood risk can be managed to the 

satisfaction of the Environment Agency and other stakeholders. 

9 Sequential testing of windfall sites should be undertaken as early as possible in the 

planning process, in order to avoid developers wasting their time and money promoting 

proposals which are inappropriate on flood risk grounds. 

10 Guidance on the Sequential Test in cases of redevelopment or regeneration including 

redevelopment of an existing single property, and change of use is given in paragraphs 

4.33 to 4.39 of the Practice Guide (CLG, 2008). 

11 Developers should apply the Sequential Test at a site level, with buildings located where 

the risk of flooding is lowest and flood-prone areas reserved for green space (e.g. playing 

fields, allotments). 

The Exception Test 

PPS 25 recognises that, in some cases, new development in zones of higher probability of 

flooding may be necessary to meet the socio-economic needs of a community and has 

introduced the Exception Test to ensure that flood risk is managed in these cases.  In order for 

the Exception Test to be passed, it must be demonstrated that the development satisfies the 

following criteria: 

a The development provides wider sustainability benefits to the community that outweigh 

flood risk 

b It is on Brownfield land or, if it is not, that there are no reasonable alternative Brownfield 

sites 

c It will be safe, without increasing flood risk elsewhere, and, where possible, will reduce 

flood risk overall.  Further guidance on what is safe is given in paragraphs 4.47 to 4.52 of 

the Practice Guide. 

The Exception Test should only be applied in areas where the Sequential Test has failed to 

identify any suitable sites at lower risk of flooding. 
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Table 1a.  Flood risk vulnerability classification (based on Table D.2 of PPS 25) 

 

Flood vulnerability Land uses 

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

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

• Emergency dispersal points 

• Basement dwellings 

• Caravans, mobile homes and park homes intended for permanent 
residential use 

• Installations requiring hazardous substances consent 

More Vulnerable • Hospitals 

• Residential institutions such as residential care homes, children’s 
homes, social services homes, prisons and hostels 

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

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

• Landfill and sites used for waste management facilities for hazardous 
waste 

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

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

• Land and buildings used for agriculture and forestry 

• Waste treatment (except landfill and hazardous waste facilities) 

• Minerals working and processing (except for sand and gravel working) 

• Water treatment plants 

• Sewage treatment plants (if adequate pollution control measures are in 
place) 

 Water-compatible 

Development 

• Flood control infrastructure 

• Water transmission infrastructure and pumping stations 

• Sewage transmission infrastructure and pumping stations 

• Sand and gravel workings 

• Docks, marinas and wharves 

• Navigation facilities 

• MOD defence installations 

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

• Water-based recreation (excluding sleeping accommodation) 

• Lifeguard and coastguard stations 

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

• Essential ancillary sleeping or residential accommodation for staff 
required by uses in this category, subject to a specific warning and 
evacuation plan 
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Table 1b.  Flood risk vulnerability and Flood Zone ‘compatibility’ (based on 

Table D.3 of PPS 25) 

 

� Development is appropriate 

� Development should not be permitted 

3.2 Regional context 

A broad framework for managing development within the South West region over 

the next 20 years is provided by the draft Regional Spatial Strategy (RSS; 

SWRA, 2006).  It guides the scale and location of development, whilst taking 

account of the need to conserve and enhance the Region’s distinctive 

environments.  The draft RSS recognises flood risk as one of the major 

challenges to building sustainable communities and proposes a policy (F1) for 

dealing with flood risk increasing under climate change.  This policy, which is 

closely aligned with the principles of PPS 25, identifies the following priorities for 

the region: 

� Defend existing properties and, where possible, locate new development in 

places with little or no risk of flooding 

� Protect floodplains and land liable to tidal or coastal flooding from 

development 

� Follow a sequential approach to development in flood risk areas 

� Use development to reduce the risk of flooding through location, layout and 

design 

� Relocate existing development from coastal areas at risk of flooding, which 

cannot be realistically defended 

� Identify areas of opportunity for managed realignment to reduce the risk of 

flooding and to create new wildlife areas. 

The draft RSS highlights that implementation of this policy is dependent upon 

SFRAs. 

Policy F1 is restated in the South West Regional Flood Risk Appraisal (RFRA; 

SWRA, 2007).  The purpose of the RFRA is to provide a broad understanding of flood risk 

across the South West.  It is intended to inform SFRAs and recommends that they address the 

following: 
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� Predicted increases in river flows and the frequency of severe flooding, as a result of 
climate change 

� Groundwater flooding 

� Sewer flooding 

� Surface water flooding and its management 

� Sea level rise. 

The RFRA does not specifically mention any locations within Mid Devon, but it does include a 

map
4
 of Exeter and the surrounding area which identifies the number of properties at risk

5
 of 

flooding in towns and villages within the south of the District. 

3.3 Local context 

The broad proposals and policies of the draft RSS are implemented at a local level by the Mid 

Devon Local Development Framework (LDF).  The LDF comprises a number of documents that 

collectively deliver the spatial planning strategy for the District (PPS 12, CLG, 2004).  The Core 

Strategy provides the strategic context for the other documents within the LDF (Mid Devon 

District Council, 2006
i
).  Its vision (p. 23) is that “Mid Devon will be a prosperous and 

sustainable rural district ….  High quality development in the right places will bring regeneration, 

social and economic benefits and enhance towns, villages and countryside while promoting 

sustainable use of energy and other resources and tackling the causes and effects of climate 

change.” 

The Core Strategy presents eighteen policies to achieve this vision.  Policy COR 11 addresses 

flooding and clearly reflects the principles of PPS 25.  It states that the Sequential Test will be 

applied to guide development to sustainable locations, where the risk of flooding is lowest.  

Appropriate development will only be located in areas of higher flood risk where the benefits 

outweigh the risk of flooding.  COR 11 also notes that careful consideration must be given to 

future development behind existing flood defences, which may be overtopped more frequently 

in the event of flood risk increasing under climate change. 

In addition, the Core Strategy includes policies for each of the four market towns (COR 13 – 

Tiverton; COR 14 – Cullompton; COR 15 – Crediton; and, COR 16 – Bampton).  These specify 

the average number of residential dwellings to be built each year in order to meet the housing 

requirements predicted in the draft RSS, as well as the area of employment floor space to be 

created to satisfy the employment needs of the District.  The Core Strategy emphasises that this 

development will be targeted to underused and Brownfield sites within the towns, in preference 

to Greenfield land or open public spaces. 

The allocation of specific sites for development within Mid Devon is considered in three 

Development Plan Documents (DPDs):  Culm; Creedy/Taw; and Exe.  These documents, which 

reflect the spatial vision and strategic policies of the Core Strategy, are due to be adopted in 

2009. 

                                                      

4
 The figure has not been included here due to poor image quality 

5
 Number of properties located within Flood Zone 3 
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3.4 The Environment Agency 

3.4.1 Flood Map 

In Autumn 2000, severe flooding across England and Wales highlighted the need to improve 

our understanding of the areas that are at risk of flooding.  So, in October 2004, the 

Environment Agency published the Flood Map.  It is based on nationally-consistent data 

standards and provides flood risk information for all watercourses in England and Wales with a 

catchment area greater than 3 km
2
.  In particular, it shows the area that could be affected by 

flooding from rivers and/or the sea, assuming there are no flood defences present (Figure 3).  

Flood Zone 3 (FZ3), which is shown as dark blue on the Flood Map, is the likely extent of a flood 

with a 1 per cent chance of occurring each year (a return period of 1 in 100 years).  Flood Zone 

2 (FZ2), which is shown as light blue, is the area that could be affected by a flood with a 0.1 per 

cent chance of happening each year (a return period of 1 in 1000 years); this is also referred to 

as the ‘extreme flood’.  Non-shaded areas are classified as Flood Zone 1, which means that the 

chance of flooding is less than 0.1 per cent each year.  However, it is important to note that 

some locations within Flood Zone 1 may be at risk of more frequent flooding from the small 

watercourses not included in the Environment Agency’s flood mapping programme. 

The Flood Zones have been derived using a 2-D floodplain model (JFLOW), which spreads 

water over a Digital Terrain Model (DTM).  The DTM used in the production of the Flood Map
6
 

for Mid Devon is based on a combination of LiDAR
7
 and ifSAR

8
 data.  ifSAR data have a vertical 

accuracy of ± 1 m RMSE
9
 and, therefore, allow for broad-scale modelling only, whereas LiDAR 

data have a much better vertical accuracy of ± 0.15 m RMSE.  All vegetation and cultural 

features (e.g. buildings, bridges, flood defences) have been digitally removed from the LiDAR 

and ifSAR data to create a ‘bald earth’ model.  Neither radar nor laser can detect a signal from 

water and, therefore, the channel capacity of watercourses is not included in the DTM.  In 

addition, culverts have been represented as open channels.  The inflows to the JFLOW model 

were derived by the Centre for Ecology and Hydrology (CEH), using an automated approach to 

the Flood Estimation Handbook (FEH) statistical method.  QMED
10

 was subtracted from each 

inflow hydrograph to represent the channel capacity missing from the DTM. 

The Flood Map is improved and updated bi-annually, and published on the Environment 

Agency’s website, as well as distributed on CD to Local Authorities and the Emergency 

Services. 

3.4.2 Use of the Flood Map in development control 

The Environment Agency’s Flood Map provides a starting point for land use decision-making 

and applying the principles of PPS 25.  Table D.1 of PPS 25 guides planners and developers on 

appropriate uses, FRA requirements and policy aims for each of the Flood Zones.  It divides 

                                                      

6
 September 2008 version 

7
 Light Detection And Ranging – an airborne mapping technique which uses a laser to measure surface elevation 

8
 Interferometric Synthetic Aperture Radar – an aircraft mounted sensor that measures surface elevation using high 

resolution radar technology 

9
 Root Mean Square Error 

10
 QMED is the median annual flow and has a return period of 2 years 
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Flood Zone 3 into two sub-zones:  3a is referred to as high probability (i.e. a one per cent 

chance or greater of flooding each year), while 3b is termed the functional floodplain and 

defined as “land where water has to flow or be stored in times of flood” (CLG, 2006, p. 24). 

The Flood Map also supports the Environment Agency’s Flood Risk Standing Advice for 

England.  This Standing Advice, which is available at http://www.environment-

agency.gov.uk/research/planning/82584.aspx, assists LPAs in making decisions on planning 

applications for low flood risk areas, guides them in applying the Sequential Test to planning 

applications for medium and high flood risk areas, and lists the Environment Agency’s 

requirements for site-specific FRAs. 

Figure 3.  The Environment Agency’s Flood Map, as displayed on its website 
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3.4.3 Statutory consultee role 

On 1 October 2006, the Town and Country Planning Order 2006 made the Environment Agency 

a statutory consultee for planning applications involving the development of land within Flood 

Zones 2 and 3 (except minor development
11

), and for any development of land of 1 ha or more 

irrespective of Flood Zone.  If a Local Planning Authority is minded to approve an application for 

major development
12

 in a flood risk area, contrary to the advice of the Environment Agency, the 

LPA must inform the Secretary of State of the proposal.  The Secretary of State will then check 

the general compliance of the planning application with PPS 25 and decide whether he should 

call it in for determination. 

                                                      

11
 Minor development is defined as: 

i) Non-residential extensions with a footprint of less than 250m
2
 

ii) Extension of an existing residential dwelling, or development within the curtilage of such a dwelling (e.g. 

shed, garage, games room) 

(definition taken from http://www.environment-agency.gov.uk/research/planning/93498.aspx) 

12
 Major development is defined as: 

i) 10 or more dwellings, or site area of 0.5 ha or more, for residential developments 

ii) 1000 m
2
 or more of built floorspace, or site area of 1 ha or more, for non-residential developments 

(definition taken from CLG, 2007) 
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4 Methodology 

An overview of the approach taken in preparing this SFRA is provided in Figure 4.  Pertinent 

details are given below. 

4.1 Data collection 

A range of flood risk information was collected from Mid Devon District Council and the 

Environment Agency, and has been used as the basis for this study.  Data were also provided 

by the Grand Western Canal Country Park, Devon & Somerset Fire & Rescue and the 

Highways Agency.  A register of all data received, including an indication of the quality of these 

data, is provided in Appendix 1. 

On 26 November 2007, a tour of Bampton, Tiverton and Cullompton was made with Ian Hooper, 

Development Control Officer at the Environment Agency.  Ian highlighted key flood problem 

areas and particular issues to address in the SFRA.  Subsequent visits were made to these 

towns, as well as Fordton, Thorverton and Bickleigh, to improve knowledge of the District.  A 

visit was also made to the Westcountry Studies section of Exeter Central Library to collect 

information on historical flooding in the District.  The library holds a file of newspaper cuttings on 

flooding in Devon.  This file was reviewed, together with local history books, and used to 

compile Table A3-1 (Appendix 3). 

4.2 Data analysis 

4.2.1 Flood risk mapping 

The September 2008 version of the Environment Agency’s Flood Map has been used to define 

the Flood Zones 2 and 3 presented in this report.  The Environment Agency has also provided 

sketched outlines of the functional floodplain for Tiverton, Cullompton and Crediton, based on 

engineering judgement.  These sketches have been digitised and used in the preparation of the 

SFRA.  The functional floodplain has not been defined for other areas in Mid Devon.  However, 

in 2008/09, the Environment Agency plans to run the JFLOW model for a 1 in 20 year return 

period event for all watercourses in Mid Devon, with a catchment area greater than 3 km
2
.  The 

outputs of this modelling can be used, in conjunction with local knowledge, to provide an 

indication of the functional floodplain across the District and it is recommended that the SFRA is 

reviewed once the modelling has been completed.  In the meantime, developers wishing to 

build on land within Flood Zone 3 must determine whether it is located within the functional 

floodplain.  As a precautionary approach, all land within Flood Zone 3 should be assumed to be 

functional floodplain, unless proven otherwise. 

A map of historical records of flooding (Appendix 3, Figure A3-1) has been compiled using three 

data sets: 

1 The Environment Agency’s Historic Flood Map (ref 26, Appendix 1).  This shows the 

known extent of historical flooding and is based on aerial photographs of a number of 

flood events between 1950 and 2002 

2 The Flood Reconnaissance Information System, provided by Mid Devon District Council 

but owned by the Environment Agency (ref 42, Appendix 1).  This provides point data for 

areas that have flooded in the past, including information on the source of flooding 

3 Flooding incidents attended to by Devon & Somerset Fire & Rescue in 2006 (ref 12, 

Appendix 1). 
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Figure 4.  Overview of the methodology adopted in the preparation of this SFRA 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Data collection 

Data analysis 

Outputs 

Existing flood risk information for Mid Devon: 

• Details of river network (main rivers, ordinary watercourses, structures 
known to exacerbate flooding, hydrometric network) 

• Records of all forms of flooding 

• Hydrological and hydraulic modelling outputs 

• Work programmes of flood defence operating authorities (river 
maintenance, future modelling) 

• Flood risk management (details of flood defence infrastructure, flood 
warning service, flood emergency plans, surface water management 
schemes) 

• South West Regional Flood Risk Appraisal 

• Details of any large raised reservoirs 

Supporting information: 

• Mid Devon Local Development Framework 

• Topographic information (LiDAR data) 

• ADDRESS-POINT data 

Establish study context (Sections 2 and 3): 

• Geography of Mid Devon 

• Planning framework (national, regional, 
local) 

Level 2 (Section 6): 

• District-wide assessment of flood hazard 
(based on flood depth), taking account of 
existing flood risk management 
arrangements 

• Evaluation of potential growth areas in 
flood risk terms 

• Consideration of mitigation measures for 
incorporation in development design 

• Records of historical flooding (Appendix 3) 

• Maps of Flood Zones, including functional 
floodplain (Appendix 4) 

• Map of groundwater information 
(Appendix 4) 

• Map of canal breach impact zones 
(Appendix 4) 

• Maps of flood depth for each DPD 
settlement (Appendix 6) 

• Maps of existing flood risk management 
arrangements, including residual risks 
(Appendix 6) 

• Individual assessment forms for proposed 
development allocations, plus ranking of 
these allocations according to flood risk 
(Appendix 7) 

Recommendations (Section 7): 

• Development control 

• Further work 

Level 1 (Section 5): 

• District-wide assessment of flood risk 
from all sources, including the likely 
impacts of climate change 

• Identification of potential growth areas 
requiring further assessment under Level 
2 scope 
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4.2.2 Flood hazard mapping 

Flood depth data (point data and raster grids) were purchased from JBA Consulting for the Exe 

catchment.  These data were derived as part of the JFLOW modelling described in section 3.4.1 

(JBA undertook this work on behalf of the Environment Agency).  The accuracy of the flood 

depths is restricted by that of the model inputs (i.e. LiDAR data and CEH automated flow 

estimates).  A report on the automated flow estimates notes that use of the data is suitable for 

mapping flood statistics over wide areas but that it is vital that the data are not used “… as an 

alternative to an expert manual application of the FEH for flood risk assessments at individual 

sites” (Morris, 2003, p. 141).  Therefore, it must be stressed that the flood depths presented 

herein are indicative only.  They should not be used for design purposes; further investigation 

should be undertaken as part of site-specific FRAs. 

4.2.3 Surface water 

The Institute of Hydrology (IoH) Report No. 124 (Marshall and Bayliss, 1994) has been used to 

estimate the Greenfield peak flow runoff rates presented in section 6.2.3.  This method has 

been adopted in latest guidance on preliminary runoff management for developments, issued 

jointly by Defra and the Environment Agency (Defra/EA, 2007).  It is based on data from 71 

catchments in England and Wales and uses a three-variable regression equation to estimate 

the mean annual flood (QBAR, i.e. a return period of approximately 2.3 years) for small rural 

catchments (small catchments are defined as having an area less than 25 km
2
): 

17.217.189.0

)(
00108.0 SOILSAARAREAQ

ruralBAR
=  

Where AREA is the catchment area (km
2
) 

SAAR is the standard average annual rainfall for the period 1941 to 1970 (mm) 

And  SOIL is the soil index (taken from the WRAP map of the Wallingford Procedure). 

WinDes, drainage design software, has been used to process the equation for a range of 

residential development sizes, as well as soil types and rainfall conditions that occur within Mid 

Devon.  The IoH 124 method is not recommended for catchments smaller than 50 ha and 

WinDes makes an automatic adjustment in these cases
13

.  WinDes has also been used to 

estimate the storage required to restrict post-development runoff to Greenfield rates and 

volumes.  It must be emphasised that these calculations are indicative.  Site-specific 

investigation should be made, including an assessment of site conditions (e.g. infiltration rate 

tests). 

4.3 Outputs 

The flood risk information has been reviewed and used to compile a suite of recommendations 

for development control within each Flood Zone, taking account of the risk of flooding from all 

sources (Section 7).  Implementation of these recommendations should ensure that the risk of 

flooding both to and from new development in Mid Devon is minimised and that the aims of PPS 

25 and local planning objectives are satisfied.  In addition, the flood risk to each of the proposed 

development allocations has been considered and site-specific recommendations have been 

made for those sites that currently lie within Flood Zones 2 and/or 3 (Appendix 7).  In particular, 

sequential testing has been carried out to identify which sites within Flood Zones 2 and 3 are at 

least risk:  a flood risk score has been given to each site, based on the following: 

                                                      

13
 For development sites smaller than 50 ha, 50 ha is used in the formula.  The result is then factored by the ratio of the 

site area to 50 ha (e.g. if the site is 10 ha, the answer is multiplied by 0.2) 
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1 Relative coverage of Flood Zones 3b, 3a and 2 

2 Existing land cover 

3 Location within the groundwater emergence zone (see section 5.1.4) 

4 Proximity to the Grand Western Canal (see section 5.1.5) 

5 Past flooding incidents 

6 Proximity to small watercourses 

7 Flood Map data quality. 

The sites have been divided into the flood risk vulnerability classes defined in PPS 25 (Table 

1a) and, then, ranked according to their flood risk score and, hence, suitability for development; 

rank 1 indicates which sites are most suitable (i.e. scored lowest).  The results of this sequential 

testing are presented in Table 9.  It is important to note that the scoring is a simplified approach 

and intended as a strategic guide only.  In particular, detailed assessment of the sites (in line 

with the recommendations of Appendix 7) may reveal a slightly different ranking.  No allowance 

has been made for protection afforded by flood defences, since none of the allocations lie 

behind defences with a 1 in 100 year design standard or greater (see section 6.2.1).  In 

addition, the risk of failure of Wimbleball dam has been ignored. 

The recommendations presented in section 7 and Appendix 7 also guide the application of the 

Exception Test and should ensure that development within Flood Zones 2 and 3 is only 

permitted if it is proven to be safe on flood risk grounds.  In particular, advice is given on the 

feasibility of using mitigation measures within these flood risk areas (see section 6.4.1). 
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5 Level 1 Strategic Flood Risk Assessment 

National guidance on the preparation of SFRAs has suggested a number of flood risk indicators 

for assessing the scale of flooding problems within a LPA area (Udale-Clarke et al, 2005).  The 

results of these flood risk indicators for Mid Devon are given in Table 2.  Subsequent sections of 

this report look in more detail at where flooding problems are greatest within Mid Devon and 

consider the associated implications for new development within the District. 

Table 2.  Level 1 questions.  Flood risk indicators are shown in bold 

No. Question 
Area 

(km
2
) 

%  

1 Size of planning area 915 -  

2 Area in Flood Zone 3 (High probability) 47.0 5 (% of planning area) 

3 Area in Flood Zone 2 (Medium probability) 52.4 6 (% of planning area) 

4 Existing development in Flood Zone 3 2.7
a
 6 (% of FZ3) 

5 Existing development in Flood Zone 2 3.2
a
 6 (% of FZ2) 

6 Area of Flood Zone 3 that is defended 1
b
 2 (% of FZ3) 

7 Total developed area 18.0
a
 2 (% of planning area) 

8 Required new development 1.8
c
 0.2 (% of planning area) 

9 Likely new development in Flood Zones 3 and 2 0.6
d
 1 (% of FZ3 and FZ2) 

10 Area affected by drainage problems -
e
 - (% of planning area) 

11 Area affected by groundwater flooding -
e
 - (% of planning area) 

12 Area affected by overland flows -
e
 - (% of planning area) 

a
 - based on settlement boundaries (ref 37, Appendix 1) 

b
 - an estimate of the area of Flood Zone 3 behind flood defences.  It is not the area benefiting from 

defences (see section 6.2.1); the design standard of the flood defences has not been taken into 
account 

c
 - taken from the original version of the Level 1 SFRA (June 2006) 

d
 - based on the total area of the proposed development allocations 

e
 - further modelling work, which is beyond the scope of this project, is required to accurately define 

indicators 10 to 12 

5.1 Sources of flooding 

5.1.1 Fluvial 

Approximately 6 per cent (55 km
2
) of the land area of Mid Devon lies within the floodplain of 

rivers.  Figures A4-1a to A4-1z (Appendix 4) show the extent of Flood Zones 3 and 2 for the 

District as a whole and for each of the settlements defined in the Core Strategy.  Currently, 

there are around 2 700
14

 properties located within Flood Zone 3 and over 3 200 properties 

within Flood Zone 2.  In other words, an estimated 9 per cent of all properties within Mid Devon 

are at risk of flooding from rivers, which is the same proportion as for England and Wales as a 

whole (Defra, 2007).  Table 3 shows the number of properties at risk within each settlement.  

                                                      

14
 does not take account of property threshold levels and, therefore, may include flats and other properties with internal 

floors raised above the level of surrounding land 
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Tiverton contains the highest number, followed by Cullompton, Hemyock and Bampton.  During 

a major flood, the large number of properties at risk in these locations is likely to stretch the 

resources of the Emergency Services and Mid Devon District Council; new development must 

not add to this strain. 

Main river network 

The predominant source of flood risk in Mid Devon is from main rivers (Figure A4-2, Appendix 

4).  These are watercourses that have been designated by Defra on the basis of their strategic 

drainage importance.  The total length of main rivers in Mid Devon is 197 km, and approximately 

87 per cent of the properties at risk of river flooding in the District lie within their floodplains.  

Under the Water Resources Act 1991, the Environment Agency has permissive powers to 

maintain and improve main rivers, to ensure the efficient conveyance of flood flows and to 

manage water levels (Environment Agency, 2008
i
).  It is important to note that the Environment 

Agency does not have a statutory duty to carry out these works, which are subject to funding.  A 

description of the main river network is provided below. 

River Taw 

The River Taw drains 162 km
2
 of the western area of the District.  It rises on the northern slopes 

of Dartmoor (NGR SX 60937 85930) and flows north for around 27 km before entering Mid 

Devon near Brushford.  The river then flows north-eastwards for approximately 6 km.  It 

converges with the River Yeo (ordinary watercourse – see next section) near Nymet Rowland 

and then turns north-westwards, flowing through Chenson, Eggesford and Chawleigh Week Mill 

before leaving the District at Bridge Reeve.  These villages have developed along the A377, 

which follows the course of the Taw and its tributaries between Copplestone and Barnstaple.  At 

Bridge Reeve, the River Taw converges with the Little Dart River (ordinary watercourse) and 

has a catchment area of 389 km
2
 (CEH, 2006). 

River Exe 

The River Exe rises on Exmoor, near the village of Simonsbath (NGR SS 75173 41412).  It 

flows in a general south-eastward direction for around 30 km, before entering Mid Devon near 

Exebridge.  Exebridge is located immediately downstream of the confluence of the River Exe 

and the River Barle, and the floodplain is approximately 400 m wide here.  The catchment area 

of the Exe at this location is 279 km
2
 (CEH, 2006). 

Downstream of Exebridge, the floodplain narrows to approximately 140 m.  The river continues 

more or less southwards, flowing through Oakfordbridge, Cove, Bolham, Cotleigh, Tiverton, 

Bickleigh and Chitterley, before leaving the District near Thorverton.  In general, the floodplain 

of the River Exe widens downstream, to approximately 1 km at Thorverton.  Here, the 

catchment area of the Exe is 601 km
2
 (CEH, 2006) and the median annual maximum flow at the 

Thorverton gauging station is 166.4 m
3
 s

-1
 (HiFlows-UK, 2008). 

The River Exe accounts for 15 per cent of the total floodplain area within the District and 

approximately 47 per cent of the properties at risk of river flooding.  On its course through Mid 

Devon, the Exe is joined by a number of tributaries which are also main river, including the River 

Batherm, River Lowman and Cottey Brook.  Approximately 2 km south of the District, the Exe 

converges with two major rivers, the River Creedy and River Culm, which drain the south-west 

and south-east of the District respectively.  These tributaries are described below. 

River Batherm 

The River Batherm rises approximately 2.5 km to the north of the District, between Haddon Hill 

and Heydon Hill.  It flows through Shillingford and the market town of Bampton, before 

converging with the River Exe around 8 km north of Tiverton (NGR SS 95688 20672).  At this 

confluence, the catchment area of the River Batherm is 63 km
2
 (CEH, 2006).  In Bampton, the  
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Table 3.  Number of existing properties15 at risk of river flooding, by catchment and 

settlement16 

 NGR FZ3 FZ2  NGR FZ3 FZ2 

River Taw  21 30 River Exe  1360 1626 

Chawleigh SS 712 123 0 0 Upper Exe:    

Coldridge SS 697 076 0 0 Oakford SS 910 213 0 0 

Nomansland SS 837 138 0 0 Washfield SS 935 153 0 0 

Nymet Rowland SS 713 081 0 0 Lower Exe:    

Wembworthy SS 663 098 0 0 Butterleigh SS 974 081 0 0 

River Yeo (Taw):    Cadbury SS 908 052 0 0 

Bow SS 722 015 0 1 Thorverton SS 924 020 15 22 

Copplestone SS 769 027 2 2 River Lowman  321 462 

Down St Mary SS 743 043 0 0 Huntsham ST 000 202 2 2 

Lapford SS 730 081 6 12 Uplowman ST 015 151 0 0 

Morchard Bishop SS 769 075 0 0 Upper Exe/Lowman:    

Morchard Road SS 750 050 0 0 Tiverton SS 958 129 1534 1920 

Zeal Monachorum SS 719 039 0 0 River Culm  704 810 

River Creedy  169 198 Ashill ST 087 113 0 0 

Cheriton Fitzpaine SS 869 062 1 1 Bradninch SS 998 038 0 0 

Crediton SS 834 003 38 43 Clayhidon ST 161 155 0 0 

Kennerleigh SS 820 073 0 0 Cullompton ST 023 074 424 499 

Newton St Cyres SX 880 985 59 63 Culmstock ST 101 137 18 26 

Pennymoor SS 865 112 0 0 Hemyock ST 137 135 141 143 

Poughill SS 856 084 0 0 Kentisbeare ST 066 081 7 7 

Puddington SS 834 105 0 0 Rosemary Lane ST 158 145 0 0 

Sandford SS 829 024 0 0 Uffculme ST 066 126 38 44 

Shobrooke SS 868 013 0 0 Halberton Stream:    

River Yeo (Creedy):    Halberton ST 006 129 0 0 

Cheriton Bishop SX 773 933 0 0 Spratford Stream:    

Colebrooke SS 770 000 0 0 Burlescombe ST 072 169 0 0 

Yeoford SX 782 987 26 29 Holcombe Rogus ST 057 188 2 3 

River Batherm  133 143 Sampford Peverell ST 031 144 1 8 

Bampton SS 958 222 122 129 Westleigh ST 062 171 0 0 

Clayhanger ST 021 229 0 0 Willand ST 036 111 0 0 

Morebath SS 955 249 0 0 River Culm/Lower Exe:    

Shillingford SS 980 239 2 2 Silverton SS 957 030 8 8 

                                                      

15
 Number of properties within Flood Zones 3 and 2, based on Address Point data.  Property threshold levels have not 

been taken into account 

16
 Includes all settlements within the ‘Settlement limits’ GIS layer (ref 37, Appendix 1) 
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Batherm is joined by the Shuttern Brook, which is also main river, and there are 125 properties 

at risk of flooding in the town.  Flood defences were constructed in 2006 to afford some 

protection to these properties (see section 6.2.1).  The Shuttern Brook, which has a catchment 

area of 7 km
2
, is culverted through the town centre (photograph 18, Appendix 2).  Further 

information on Bampton is provided in Figure A3-2d (Appendix 3). 

River Lowman 

The River Lowman drains the north-east of the District.  It rises approximately 2 km west of 

Huntsham and flows eastwards through the village.  It then turns south, flowing through the 

county parish of Uplowman, before converging with the River Exe in Tiverton town centre (SS 

95320 11966).  At this confluence, the Lowman has a catchment area of 55 km
2
.  The river has 

flooded parts of Tiverton on a number of occasions (see ‘Flooding history’ section below), and 

flood defences have been constructed to afford some protection to the town.  These are 

described further in section 6.2.1.  Little Gornhay Stream, Aisla Brook and Moorhayes Stream 

are tributaries of the River Lowman, which are also designated as main river.  Further 

information on Tiverton is provided in Figures A3-2a and b (Appendix 3). 

Cottey Brook 

The Cottey Brook is a small right-bank tributary of the River Exe.  It rises in Hensleigh Wood, 

approximately 2 km west of Tiverton town centre.  The brook flows north-eastwards, before 

turning south to flow along the western edge of Tiverton.  It converges with the River Exe 

immediately south of the Walronds housing estate, where it has a catchment area of 0.7 km
2
 

(CEH, 2006). 

The Cottey Brook is culverted for approximately 230 m under a former bottling factory (Figure 

A3-2a, Appendix 3).  Future redevelopment of this site should seek to replace the existing 

culvert with an open channel to reduce flood risk, as well as provide environmental benefits. 

River Creedy 

The River Creedy is formed by the convergence of Binneford Water and Holly Water, near the 

hamlet of Upton Helions (SS 83380 03890).  It flows in a general south-eastward direction and 

converges with the River Yeo
17

 approximately 3 km to the south-east of Crediton. 

The River Yeo, together with a number of its tributaries (Colebrooke Watercourse, River Troney, 

River Culvery and Yeo Tributary North), are also main river.  The Yeo Tributary North converges 

with the River Yeo in the village of Fordton (photograph 33, Appendix 2), approximately 1 km 

south of Crediton.  This village has experienced serious flooding on a number of occasions (see 

‘Flooding history’ section below). 

Downstream of its confluence with the Yeo, the Creedy continues south-eastwards through the 

village of Newton St Cyres, before leaving Mid Devon approximately 1 km to the south-east of 

Half Moon Village.  The catchment area at this point is 264 km
2
.  Approximately 13 km

2
 of land 

and 190 properties are at risk of flooding from the River Creedy and its tributaries. 

River Culm 

The River Culm rises in the Blackdown Hills.  It flows for approximately 6 km in a south-

westwards direction, before entering Mid Devon near Brimley Hill.  The Culm continues south-

westwards, flowing through Hemyock, Culmstock, Uffculme and Cullompton, before leaving the 

District near Hele.  Here, the catchment area of the river is 270 km
2
. 

The Spratford Stream, Halberton Stream, River Ken, Crow Green Stream, Cole Brook and River 

Weaver are tributaries of the River Culm, which are also designated as main river.  Spratford 

                                                      

17
 There are two rivers called Yeo in Mid Devon:  one is a tributary of the River Creedy, the other is a tributary of the 

River Taw 
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Stream joins the Culm in Cullompton.  This right bank tributary has a catchment area of 

approximately 40 km
2
 and includes the villages of Holcombe Rogus, Westleigh and 

Burlescombe.  Further information on Cullompton is provided in Figure A3-2c (Appendix 3).  

Approximately 800 properties lie within the floodplain of the Culm catchment, which forms 33 

per cent of the total floodplain area of Mid Devon. 

In the late 1960s, the M5 motorway (formerly Cullompton Bypass) was built across the 

floodplain of the River Culm.  To compensate for the resulting loss of floodplain storage, a flood 

relief channel was also constructed.  This large trapezoidal channel is located to the east of the 

motorway embankment, between Junctions 27 (Tiverton) and 28 (Cullompton).  It is 1.1 km long 

and varies in width between 30 and 60 m (Highways Agency, 2007, ref 7, Appendix 1).  Silt has 

accumulated in parts of the channel and the Environment Agency is currently in discussion with 

the Highways Agency regarding desilting. 

Ordinary watercourses 

Ordinary watercourses are all watercourses (river, stream, ditch, drain, cut, dyke, sluice, sewer, 

except public sewer) that have not been designated as main river (Environment Agency, 2008
ii
).  

The total length of ordinary watercourses in Mid Devon is estimated to be 1 300 km (Mid Devon 

District Council, 2002).  Over 425 properties lie within their floodplains
18

, which cover an area of 

more than 23 km
2
.  As mentioned in section 3.4.1, the Environment Agency’s Flood Map 

provides flood risk information for watercourses with a catchment area greater than 3 km
2
.  

Hence, there will be smaller watercourses that present a flood risk which has yet to be defined. 

Under the Land Drainage Acts 1991 and 1994, Internal Drainage Boards (IDBs) and Local 

Authorities have permissive powers to undertake works on ordinary watercourses for flood 

alleviation.  Since there are no IDBs operating within Mid Devon, responsibility for these works 

lies with Mid Devon District Council.  The Council has a programme in place to inspect the 

condition of flood defences (both those owned by the Council and private defences) on ordinary 

watercourses.  It carries out regular maintenance to ensure that its flood defences perform to 

their design standard and that the channels convey flows efficiently.  This work is funded both 

by the Council Tax and by Grant Aid from Defra.  Where the land adjoining ordinary 

watercourses is not owned by Mid Devon District Council, the Council ensures that the riparian 

landowner carries out its responsibility for maintaining the watercourse.  The Council will use its 

enforcement powers if necessary. 

The first set of High Level Targets
19

 for flood and coastal defence operating authorities, which 

were published in 1999 by the former Ministry of Agriculture, Fisheries and Food (MAFF), 

required Local Authorities to identify Critical Ordinary Watercourses (COWs) and agree these 

with the Environment Agency.  COWs are ordinary watercourses which pose a flood risk to 

large numbers of people and property (critical is defined as 25 properties at risk per 1 km length; 

Royal Haskoning and Mott MacDonald, 2004).  Over 18 km of COWs were identified in Mid 

Devon (Figure A4-2, Appendix 4).  In 2003, Defra’s Flood and Coastal Defence Funding Review 

announced that responsibility for COWs should transfer to the Environment Agency.  Therefore, 

all COWS in Mid Devon have now been designated as main river (the process of designation is 

called enmainment). 

MAFF’s (1999) High Level Targets also required Local Authorities to undertake an assessment 

of flood risk from ordinary watercourses in their area.  Mid Devon District Council carried out this 

assessment in 2002 and found there to be minimal risks to human life from ordinary 

watercourses, but that the Environment Agency’s flood warnings must be heeded, where 

provided (see section 6.2.4). 

                                                      

18
 Based on Flood Zones 3 and 2 

19
 MAFF’s (1999) High Level Targets were updated by Defra in 2005 
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Flooding history 

There is a long history of river flooding in Mid Devon.  Records date back to 1625, when 53 

houses in Tiverton were destroyed by a “tremendous flood [that] swept through the valley” 

(Brierley, 1964).  Figure A3-1 shows the combined extent of some historical floods, together 

with the locations of reported incidences of river flooding (plus other forms); further records are 

provided in Table A3-1 (Appendix 3).  It is important to note that several of the reports of 

flooding are for watercourses that have not been included in the Environment Agency’s 

modelling (because they have a catchment area smaller than 3 km
2
, e.g. Iron Mill Stream south-

east of Oakford, un-named tributaries of Spratford Stream). 

During the last 50 years, severe flooding has occurred across the District twice.  In 1960, two-

thirds (561 mm) of the average annual rainfall occurred between 27 September and 5 

December, and the River Exe reached its highest level on record at Stoodleigh (NGR SS 9429 

1779) and Thorverton (NGR SS 9360 0160).  Newspapers from the time report serious flooding 

in Crediton, Fordton, Tiverton, Bickleigh, Bampton, Cullompton, and Bridge Reeve, as well as 

major disruption to the road and rail network. 

In Autumn 2000, a series of Atlantic frontal systems moved into Devon and Cornwall, producing 

heavy and sustained rainfall (CEH, 2001).  The Rivers Taw and Creedy reached record levels 

and widespread flooding occurred.  Many homes and businesses in Mid Devon were flooded 

and there was serious disruption to the road and rail network, with sections of the A377 and 

A396, as well as the Tarka line, closed due to flooding.  Just one month later, on 7 December 

2000, flooding from the River Lowman affected Tiverton Industrial Estate, as well as residential 

properties in the vicinity of Station Road and Little Silver (Appendix 3, Figure A3-2a).  This event 

highlighted the risks associated with building in a defended area.  Around 50 per cent of the 

properties located on the industrial estate flooded due to a number of factors:  i) lack of 

maintenance of the flood defence scheme; ii) design exceedance of the flood defence scheme; 

iii) insufficient mitigation measures incorporated in development design and construction; and, 

iv) lack of management of residual risks (Environment Agency, 2009, pers. comm.). 

There have also been numerous incidences of localised flooding.  For example, on 7 August 

1997, an intense thunderstorm over Cullompton caused the Crow Green Stream (photographs 

21 to 26) to flood a number of properties on Brook Road and Duke Street (Mid Devon District 

Council, 2004; Figure A3-2c, Appendix 3), as well as the Culm Valley Sports Centre car park 

(Community Services Committee, 2006).  The overland flow reached a depth of approximately 

300 mm. 

5.1.2 Coastal and tidal 

Mid Devon lies over 15 m above the highest astronomical tide
20

, more than 24 km upstream of 

the tidal limit of the Taw estuary (at New Bridge, near Bishop’s Tawton; SS 5698 2830) and over 

15 km upstream of the tidal limit of the Exe estuary (at St James’ Weir, Exeter, NGR SX 9303 

9094).  Therefore, the District is not at risk of coastal or tidal flooding. 

5.1.3 Surface water 

Surface water runoff occurs when the rainfall rate exceeds the infiltration rate of the ground.  

The infiltration rate is influenced by a number of factors, including soil type and wetness, 

topography and land use.  The effects of urbanisation on runoff have long been established 

                                                      

20
 Highest astronomical tide for the period 2005-2025 (http://www.pol.ac.uk/): 

Devonport (SX 4469 5434) – 6.06 m (height of chart datum (CD) relative to OD - 3.22 m); 
Weymouth (SY 6840 7885) – 2.68 m (height of CD relative to OD -1.02 m); 
Ilfracombe (SS 5255 4789) – 10.25 m (height of CD relative to OD – 4.80 m); 
the lowest point in the District is at approximately 20 m AOD (Mid Devon District Council, 2007) 
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(e.g. Leopold, 1968).  The impermeable surfaces of buildings, roads and pavements limit 

infiltration and, hence, increase the volume and rate of surface water runoff.  The Government’s 

Foresight Project (OST, 2004) on flood and coastal defence reports an approximate linear 

relationship between the increase in the area of impermeable surfaces and the increase in the 

rate and volume of surface water runoff.  In highly urbanised areas, over 50 per cent of all rain 

becomes runoff (Arnold and Gibbons, 1996), which, during intense rainfall, can exceed the 

capacity of underground drainage systems and cause surface water flooding.  Urban creep, 

which is the increase of impermeable surfaces within an existing urban area, adds to the 

problem; house extensions and the replacement of lawns with block paving and decking have 

been found to increase the area of impermeable urban surfaces by 7 per cent (OST, 2004), with 

the concomitant increase in surface water runoff putting extra strain on the existing sewer 

network.  These problems were highlighted in Summer 2007, when 35 000 homes and 

businesses in England and Wales were flooded by surface water (Environment Agency, 2007
i
). 

Reviews of the Summer 2007 floods, undertaken by Sir Michael Pitt and the Environment 

Agency, highlight a lack of information on surface water flood risk and the difficulty of obtaining 

data from water utility companies.  This problem was encountered during data collection for the 

SFRA.  Information was gleaned from South West Water via a telephone conversation.  This 

indicates that only a few isolated properties have been flooded by sewers (it is not known 

whether these were surface water or foul sewers) in Mid Devon and that there does not appear 

to be a significant risk at a street-scale.  However, access to more of South West Water’s data, 

including the results of any network modelling, is required in order to confirm this.  Figure A3-1 

(Appendix 3) shows the locations of reported incidences of surface water and foul water flooding 

across the District; 55 reports of surface water and 5 reports of foul sewer flooding have been 

received in total (the reporting period is not known).  Nearly a quarter of these reports lie within 

Flood Zones 2 and 3.  This suggests that high river levels may have been the root cause in 

these cases at least (for example, by preventing surface water drains from discharging), rather 

than a problem with the sewer network itself. 

The reviews of the Summer 2007 floods also highlight the difficulties of assessing the risk of 

surface water flooding.  The hydraulic capacity of sewers, blockages in the sewerage network, 

and the topography of overland flow paths, including kerb heights and the location of street 

furniture, all influence the nature and occurrence of surface water flooding.  The Environment 

Agency is currently in the process of developing a rapid, national topographic screening 

technique to show areas which are susceptible to surface water flooding from heavy rainfall 

(Environment Agency, 2007
i
).  However, if the assessment of surface water flood risk is to be 

effective at a local scale, models need to incorporate detailed information on drainage 

infrastructure and overland flow routes (Pitt, 2007).  In the meantime, local topographical 

gradients can be used as a generalised indicator of surface water flood risk:  if a proposed 

development site lies at the foot of a slope with a 1 in 20 gradient or more, it may be at risk of 

incoming overland flows and further assessment should be undertaken (based on research by 

Texas agencies, USA). 

5.1.4 Groundwater 

Approximately 14 per cent of Mid Devon, including parts of Tiverton, Cullompton and Crediton, 

lies within a groundwater emergence zone (Figure A4-3, Appendix 4).  This zone is where 

groundwater levels could be expected to be at or close to the ground surface, in exceptionally 

wet winters (Jacobs, 2004).  It does not imply that groundwater flooding is necessarily a 

problem here; whether flooding actually occurs is dependent on interplay between 

hydrogeological characteristics, topography and anthropogenic factors.  Indeed, Jacobs (2004) 

notes that, on the whole, few properties are expected to be at risk given the characteristics of 

the aquifers (minor aquifers with very restricted annual fluctuations in groundwater levels).  

Figure A3-1 (Appendix 3) shows that there have been 3 reports of groundwater flooding in Mid 

Devon.  The source of these floods has not been verified and it may well have been a burst 
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underground pipe or other short-term localised saturation of the sub-surface ground, rather than 

flooding from hard rock aquifers or superficial deposits.  Nonetheless, developers planning to 

build within the groundwater emergence zone should investigate whether groundwater flooding 

is a problem locally. 

There are five groundwater sources (e.g. well/borehole/spring) within Mid Devon that are used 

for public drinking water supply (between Bow and Crediton, and north of Tiverton; Figure A4-3, 

Appendix 4).  The Environment Agency has defined source protection zones (SPZ) for each of 

these sources, to show the risk of pollution (Table 4).  The SPZs of groundwater sources 

outside Mid Devon also extend into the District (in the south near Thorverton and Silverton, and 

in the east in the Blackdown Hills).  Due to the risk of pollution, there are restrictions on the use 

of SUDS infiltration techniques within these SPZs and the Environment Agency should be 

contacted for advice. 

Table 4.  Definition of the Environment Agency’s source protection zones (Environment 

Agency, 2008
iii
) 

SPZ Description 

1 

Inner protection zone 

The area within which pollution can travel to the borehole within 50 days.  

This zone also has a minimum 50 metre protection radius around the 

borehole 

2 

Outer protection zone 

The area within which pollution takes up to 400 days to travel to the 

borehole, or 25% of the total catchment area (whichever is greater) 

3 
Total catchment 

The recharge area needed to meet the licensed annual abstraction 

5.1.5 Artificial sources of flooding 

Man-made structures that impound water above the surrounding ground level (e.g. dams, 

canals) present a flood risk, due to the potential for the retaining structure to be overtopped or 

breached.  This risk was highlighted in June 2007 when structural damage to Ulley dam, near 

Sheffield, occurred; 1000 people had to be evacuated from the area and the M1 motorway was 

closed for two days (Environment Agency, 2007
i
). 

Reservoirs and lakes 

There are no large raised reservoirs
21

 within Mid Devon.  However, Wimbleball Reservoir, which 

can hold 21.541 × 10
6
 m

3
 of water, is located only 3 km to the north of the Mid Devon District 

boundary (at NGR SS 9652 2936; Environment Agency, 2007
ii
, pers. comm.) and failure of the 

dam could affect communities within the District.  The reservoir was built in 1976 by the 

damming of the River Haddeo, a tributary of the River Exe, and supplies water to Exeter and 

parts of East Devon (South West Water, 2008).  It is classified as a Category A reservoir which 

means that more than ten lives would be at risk in the event of dam failure (Environment 

Agency, 2007
 ii
, pers. comm.).  Under the Water Act 2003, South West Water should have 

prepared a flood plan for the reservoir to include the following: 

                                                      

21
 Large raised reservoirs are reservoirs that hold at least 25 000 m

3
 of water above natural ground level.  They are 

covered by the Reservoirs Act 1975, which provides a legal framework to ensure their safety (The British Dam Society, 

2008) 
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• An inundation analysis to identify the extent and severity of flooding which could result from 

an uncontrolled release of water 

• An on-site plan setting out what South-West Water would do in an emergency to try to 

contain and limit the effects of the incident 

• A plan for communicating with external organisations, mainly the Emergency Services 

(Environment Agency, 2008
iv
). 

Canals 

The Grand Western Canal, which was built in 1814 as part of a plan to link the Bristol Channel 

with the English Channel, is the only canal in Mid Devon.  It is 18 km long and runs from 

Tiverton (NGR SS 9627 1236), via Halberton, Sampford Peverell and Burlescombe, to 

Lowdswell (NGR ST 0733 1957) near the north-eastern boundary of the District.  Escalating 

construction costs meant that the canal was never extended as far as the Bristol Channel but it 

was used to transport lime from the limestone quarries at Lowdswell to the lime kilns in Tiverton 

until the 1920s (Devon County Council, 2007).  In 1971, Devon County Council bought the 

canal, following a local campaign to save it from proposals to convert it into either a linear 

landfill site or a route for a new road. 

The canal holds an estimated 180 000 m
3
 of water (based on an average cross-sectional area 

of 10 m
2
; Baker, 2008, pers. comm. – see ref 45, Appendix 1).  Since there are no locks on the 

canal, breach failure of the canal banks could result in the release of a large volume of water, 

posing a danger to people, property and the environment.  Figure A4-4a (Appendix 4) identifies 

potential breach impact zones (very high, high, medium and low), based on the distance from 

the canal (variations in local topography have not been taken into account); twenty-eight of the 

proposed development allocations lie within these zones, seven of which are located in the ‘very 

high’ and ‘high’ impact zones (Table A7-1).  The LiDAR data supplied by the Environment 

Agency covers only a short length of the canal, at its start point in Tiverton; these data show that 

the ground to the north of the canal slopes downward from the canal bank to Tiverton town 

centre, dropping a vertical distance of 20-30 m (Figure A4-4b, Appendix 4).  Devon County 

Council does have stopboards that can be installed beneath a number of bridges to isolate 

stretches of the canal, as well as a supply of puddling clay at a depot near Halberton for repairs.  

The canal is also inspected regularly according to British Waterways’ Asset Inspection 

Procedure 2005. 

A leak occurred in the embankment in 2006 (details of the location are not known).  The 

embankment was monitored for one year and was subsequently approved safe by the Devon 

County Council Engineering and Design Group.  There is also a low spot in the canal bank near 

Swing Bridge, Halberton, where water can spill over during very high water levels.  Devon 

County Council plans to raise the level of the bank here in 2008/09.  In addition, the County 

Council is currently preparing an Emergency Plan for the canal.  Breach analysis should be 

undertaken to inform the preparation of this plan.  Work undertaken by Dun (2007) to improve 

understanding of canal hydraulics and flood risk from breach failures provides a useful 

reference for such analysis. 

In some areas of England and Wales, river flooding has occurred in locations apparently remote 

from the watercourse, as a result of river floodwater entering the canal system, being conveyed 

along the canal, and then spilling out at a low spot in the canal banks.  There are no known 

locations where river floodwater can overflow into the Grand Western Canal (Baker, 2008, ref 

45, Appendix 1).  However, a small watercourse does flow into the canal near Fenacre Bridge, 

approximately 1 km north of Burlescombe (NGR ST 0709 1777).  Although this watercourse has 

a limited catchment area (approximately 1.5 km
2
), further investigation would be required to 

determine its impact, during high flows, on the canal water level and the likelihood of it causing 

overtopping of the canal banks. 
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5.2 Climate change 

As described in section 2, climate change is predicted to increase both peak rainfall intensity 

and peak river flow.  These changes in hydrological regime will increase the risk of flooding from 

all sources in Mid Devon and must be taken into account in the design of new development 

now
22

. 

Computer modelling to quantify the impact of climate change on river flooding in Mid Devon has 

not yet been undertaken by the flood defence operating authorities and is beyond the scope of 

this project.  However, the existing Flood Zone 2 (Figures A4-1a to A4-1z, Appendix 4) can be 

used as a guide to determine the likely increase in extent of Flood Zone 3 with climate change.  

The flow estimates used in the production of Flood Zone 2 are between 42 and 77 per cent 

higher than those used to derive the existing Flood Zone 3.  Since climate change is predicted 

to increase peak river flows by 20 per cent (relative to 1990), the extent of Flood Zone 3 in the 

future (2025-2115) is expected to lie between the existing Flood Zones 2 and 3.  However, 

across the majority of Mid Devon, there is only a 5-10 m lateral difference
23

 between these 

existing zones and, therefore, Flood Zone 2 can be taken as a reasonable estimate of Flood 

Zone 3 extent in the future, if climate change predictions are correct.  This means that up to 7 

km
2
 of land in Mid Devon, which includes approximately 580 existing properties, may be re-

classified from Flood Zone 2 to Flood Zone 3 and, hence, at risk of flooding more frequently. 

The Flood Zone coverage of the proposed development allocations will also increase.  At 

present, approximately 7 per cent of potential development land lies within Flood Zone 3; this 

may increase to 11 per cent with climate change, making an additional 18 ha unsuitable for 

housing and other ‘More Vulnerable’ uses, unless the Exception Test is passed.  Sites currently 

located just outside the extent of the existing Flood Zone 2 may also be at risk of flooding in an 

extreme flood in the future. 

The depth of flooding that occurs during an event of a given frequency will also increase.  The 

degree of this increase will depend on valley shape (the increase will be greatest where the 

valley is narrow), but the Environment Agency typically recommends that 300 mm is added to 

the current 1 in 100 year flood level to allow for climate change impacts (if the impacts have not 

been quantified by computer modelling).  In addition, as higher magnitude events become more 

frequent, the standard of protection of flood defences will decrease relatively.  Communities that 

are currently protected to a 1 in 100 year design standard may be at risk of flooding in a 1 in 

100 year event in the future. 

Intense rainfall events are also predicted to become more frequent with climate change and this 

will increase the risk of surface water flooding.  The design and construction of drainage 

schemes for new development in Mid Devon must take account of this increased risk.  However, 

the SUDS manual, which provides best practice on the design and construction of SUDS, 

suggests that the predicted 30 per cent increase in peak rainfall intensity (by 2085 and, hence, 

during the lifetime of residential development built today) is not applied directly to the design of 

drainage systems, since this would result in storage volumes that are 50 per cent greater than 

present-day rainfall (Woods-Ballard et al, 2007).  Instead, it recommends that the current 

Defra/EA (2007) guidance on assessing storage volume requirements, which allows for a 10 per 

cent increase in rainfall, combined with fixing Greenfield runoff criteria to present-day conditions 

(i.e. not uplifting them in line with climate change predictions), provides sufficient allowance for 

                                                      

22
 Residential development is assumed to have a lifetime of 100 years; the default lifetime of non-residential development 

is taken as 60 years (Environment Agency, 2007
iii
) 

23
 The difference in lateral extent between Flood Zones 2 and 3 is partly dependent on floodplain topography; the 

difference will be greatest where elevation gradients are shallowest 
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climate change impacts, in view of the uncertainties surrounding these impacts on rainfall 

characteristics. 

5.3 Initial assessment of land for development 

Table 5 provides information on Flood Zone coverage and development pressures for each of 

the market towns and villages, defined in the Core Strategy.  As mentioned in section 2, the 

majority of new development is to be absorbed within the market towns (Tiverton, Cullompton, 

Crediton and Bampton).  Although these towns lie partly within Flood Zones 2 and 3, Figures 

A4-1b to A4-1e show that there is also land available in Flood Zone 1.  Only five of the 

settlements listed in Table 5 lie wholly in Flood Zone 1. 

The draft Development Plan Documents include 140 proposed development allocations.  Of 

these, 37 lie at least partly within Flood Zones 2 and/or 3.  Therefore, further assessment is 

required. 
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Table 5.  Flood Zone coverage and development pressures in the market towns and 

villages defined in the Core Strategy 

 Settlement 
Flood 
Zone 

Potential allocations/development 

Tiverton 3, 2, 1 

Proposed annual average development rates: 

• 145 dwellings 

• 6000 m
2
 employment gross floorspace 

• 390 m
2
 comparison retail net floorspace 

Cullompton 3, 2, 1 

Proposed annual average development rates: 

• 95 dwellings 

• 4000 m
2
 employment gross floorspace 

• 265 m
2
 comparison retail net floorspace 

Crediton 3, 2, 1 

Proposed annual average development rates: 

• 35 dwellings 

• 2000 m
2
 employment gross floorspace 

• 345 m
2
 comparison retail net floorspace 

M
a
rk

e
t 

to
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s
 

Bampton 3, 2, 1 

Proposed annual average development rates: 

• 10 dwellings 

• 400 m
2
 employment gross floorspace 

Bow 2, 1 

Bradninch 1 

Burlescombe 1 

Chawleigh 1 

Cheriton Bishop 1 

Cheriton Fitzpaine 3, 2, 1 

Copplestone 3, 2, 1 

Culmstock 3, 2, 1 

Halberton 3, 2, 1 

Hemyock 3, 2, 1 

Kentisbeare 3, 2, 1 

Lapford 3, 2, 1 

Morchard Bishop 1 

Newton St Cyres 3, 2, 1 

Sampford Peverell 3, 2, 1 

Sandford 2, 1 

Silverton 3, 2, 1 

Thorverton 3, 2, 1 

Uffculme 3, 2, 1 

Willand 3, 2, 1 

V
il
la

g
e
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Yeoford 3, 2, 1 

Development limited to minor proposals within 

settlement limits and to small-scale allocations to 

support local need 
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6 Level 2 Strategic Flood Risk Assessment 

If a Level 1 - Coarse Assessment reveals that development of land in Flood Zones 2 and 3 is 

necessary, the scope of the SFRA must be widened to identify where the risk of flooding is 

lowest within these Zones (paragraph D4 of PPS 25).  Since thirty-seven of the sites currently 

being considered for development by Mid Devon District Council lie at least partly within Flood 

Zones 2 and/or 3, the following sections assess the spatial variation in flood hazard, using flood 

depth as a surrogate indicator.  The impact of flood risk management infrastructure, including 

the residual risks associated with failure of this infrastructure, are also considered. 

It is important to note that the flood depths and flood defence design standards quoted herein 

relate to existing conditions in Mid Devon; no allowance has been made for climate change 

impacts. 

6.1 Flood hazard 

Floodwaters pose a far greater threat to human life than most people realise.  The floods of 

Summer 2007 were a tragic illustration of this, resulting in the deaths of up to 13 people (Pitt, 

2007).  Numerous television news reports about the floods showed footage of people wading or 

driving through floodwaters, highlighting a lack of awareness of just how little depth or current is 

required to create a hazard.  In still floodwater, most adults are unable to stand in a depth of  

1.5 m and cars become unstable in a depth of 0.5 m (HR Wallingford et al, 2006).  In fast-

flowing water, people can be swept off their feet in a depth as low as 0.15 m
24

.  Other hazards, 

concealed by muddy floodwaters, include open manholes (where the covers have floated or 

blown off) and foot entrapments (e.g. grills/grates).  Floating debris, such as tree branches, 

telegraph poles and even refrigerators, also increases the flood hazard. 

HR Wallingford et al. (2006) have developed a simple indicator of the flood hazard to people, 

based on depth, velocity and the presence of debris (Table 6a): 

( ) DFvdHR ++×= 5.0  

Where HR denotes hazard rating; 

    d is the flood depth (m); 

    v is the velocity of the floodwater (m s
-1

); and, 

DF is the debris factor (a value of 0, 0.5 or 1, depending on the probability that 

debris will significantly increase the flood hazard – see Table 7). 

                                                      

24
 the actual depth will depend on an individual’s height and weight 
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Table 6a.  Combinations of flood depth and velocity that cause danger to people (based 

on a debris factor of 0) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 6b.  Classification of the hazard rating 

Class HR Description Degree of hazard 

1 0.75-1.25 Danger for some (i.e. children) Moderate 

2 1.25-2.50 Danger for most people Significant 

3 > 2.50 Danger for all Extreme 

Source – HR Wallingford et al. (2006) 

HR Wallingford et al. (2006) have also used the hazard rating to define three classes of flood 

hazard:  ‘danger for some’, ‘danger for most’ and ‘danger for all’ (Table 6b).  This classification 

has provided the basis for flood hazard mapping, undertaken as part of the SFRA process, in 

some local authority areas (e.g. Bexley Council; Gravesham and Dartford Borough Councils).  

Unfortunately, velocity data are not available currently for Mid Devon and it is beyond the scope 

of this project to derive them using computer modelling.  Therefore, quantitative assessment of 

flood hazard herein is based on flood depth alone. 

It is important to note that the hazard ratings given in Table 6a are based on a debris factor of 0.  

In urban areas where the flood depth is 0.25 m or more, floating debris increases the flood 

hazard and a debris factor of 1 should be used (Table 7).  This means that the hazard rating for 

a given combination of flood depth and velocity will be greater than shown in Table 6a and each 

hazard class will begin at a lower depth/velocity (e.g. there will be a significant hazard at a flood 

depth of 0.5 m or more
25

, assuming zero velocity). 

 

                                                      

25
 HR = 0.5 x (0 + 0.5) + 1 = 1.25 

 

  Depth (m) 

  0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 

0.00 0.13 0.25 0.38 0.50 0.63 0.75 0.88 1.00 1.13 1.25 

0.50 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 

1.00 0.38 0.75 1.13 1.50 1.88 2.25 2.63 3.00 3.38 3.75 

1.50 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 

2.00 0.63 1.25 1.88 2.50 3.13 3.75 4.38 5.00 5.63 6.25 

2.50 0.75 1.50 2.25 3.00 3.75 4.50 5.25 6.00 6.75 7.50 

3.00 0.88 1.75 2.63 3.50 4.38 5.25 6.13 7.00 7.88 8.75 

3.50 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 

4.00 1.13 2.25 3.38 4.50 5.63 6.75 7.88 9.00 10.13 11.25 

4.50 1.25 2.50 3.75 5.00 6.25 7.50 8.75 10.00 11.25 12.50 

V
e
lo

ci
ty

 (
m

 s
-1
) 

5.00 1.38 2.75 4.13 5.50 6.88 8.25 9.63 11.00 12.38 13.75 
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Table 7.  Guidance on debris factors for different flood depths, velocities and dominant 

land uses 

Flood depth (m) Pasture/arable Woodland Urban 

0-0.25 0 0 0 

0.25-0.75 0 0.5 1 

> 0.75 (and/or v > 2 m s
-1

) 0.5 1 1 

Source – HR Wallingford et al. (2006) 

6.1.1 Flood depths 

Maps showing the spatial variation in flood depth for each settlement defined in the Core 

Strategy
26

 are provided in Appendix 6.  Figures A6-1a to A6-1n (part 1 of Appendix 6) show the 

modelled peak flood depths in a 1 in 100 year event; results for the 1 in 1000 year event are 

given in Figures A6-2a to A6-2n (part 2 of Appendix 6).  (Site-specific information on flood 

depths for each of the proposed development allocations is provided in Appendix 7.)  The flood 

depths are based on there being no flood defences present.  However, if the presence of flood 

defences was taken into account, it is considered unlikely that, with the exception of the River 

Exe floodplain in Tiverton, the flood depths would vary significantly from those shown, since the 

majority of defences in Mid Devon have a design standard of 1 in 75 years or less (this is 

discussed further in section 6.2.1). 

Areas where the flood depth is 0.5 m or more and, hence, there is a significant hazard (i.e. 

Class 2; Table 6b) in urban areas, even if the velocity is zero, are shaded green to red.  In 

reality, the floodwaters will be moving in places, increasing the degree of hazard.  For example, 

if the velocity is 1 m s
-1

, the orange and red areas would pose an extreme hazard
27

 to people 

(i.e. Class 3), while there would be a significant hazard
28

 in the areas shaded blue to yellow.  

Velocity data are required to confirm the degree of hazard in Mid Devon. 

6.2 Flood risk management 

A number of measures have been undertaken in Mid Devon to reduce the risk of flooding and 

the hazard to people.  These measures are described below. 

6.2.1 Flood defences 

Raised flood defences have been built in the market towns of Tiverton, Cullompton and 

Bampton, and the villages of Culmstock, Uffculme, Fordton and Exebridge, as well as along the 

River Weaver.  The location and reported standard of protection of these defences, as well as 

their owner (flood defence operating authority or private), are shown in Figures A6-3a to A6-3h 

(part 3 of Appendix 6).  Table A6-1 (Appendix 6) summarises the type of defences in each 

location
29

. 

                                                      

26
 Where data are available 

27
 HR = 1 x (1 + 0.5) + 1 = 2.5 

28
 HR = 0.2 x (1 + 0.5) + 1 = 1.3 

29
 The flood defences considered in this SFRA are those classified as ‘raised defence (man-made)’ on the Environment 

Agency’s NFCDD 
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The accuracy of the design standards recorded on the Environment Agency’s National Flood 

and Coastal Defence Database (NFCDD) is questionable.  For example, it indicates that the 

flood defences on the River Lowman in Tiverton have a 1 in 100 year design standard.  Yet, 

hydrological and hydraulic assessment of the River Lowman, undertaken by Royal Haskoning in 

2002, showed that the actual standard is 1 in 50-75 years for Low2 and 1 in 10-30 years for 

Low3 (Figure A6-3a).  This discrepancy can be attributed, at least in part, to changes in flood 

estimation methods and updated flood peak data (a number of large flood events in recent 

years will have decreased the rarity of a given river flow), since the schemes were designed. 

The Environment Agency’s Flood Map is intended to show both the location of flood defences 

and the areas benefiting from these defences (ABDs).  The defences listed in Table A6-1 are 

shown on the Flood Map, with the exception of those in Bampton (Bath1 to Bath5) and the earth 

embankment around Tiverton Business Park (Low1).  ABDs, which are defined as those areas 

that “… would flood [in a 1 in 100 year fluvial event] if the defences did not exist but should not 

flood with the defences in place” (Worth and Smith, 2005, p. 6), have not yet been mapped for 

any of the defences in Mid Devon.  However, with the exception of some of the defences on the 

River Exe in Tiverton (Exe1 and part of Mill), the ABDs are likely to be small or non-existent, 

since the defences have a design standard of 1 in 75 years or less, and the volume of water 

overtopping them in a 1 in 100 year event is likely to be sufficient to fill the floodplain to a level 

similar to that which would occur if the flood defences were not present (assuming that the 

floodplain volume is relatively small).  This is confirmed by comparison of Royal Haskoning’s 

(2002) modelled flood outline for the River Lowman in Tiverton, which takes account of the 

presence of the flood defences, with the JFLOW outline, which ignores the defences (Figure 5). 

Figure 5.  Comparison of modelled flood extents in a 1 in 100 year event, with (red-

shaded area) and without (blue-shaded area) flood defences, for the River Lowman in 

Tiverton 

 

 

 

 

 

 

 

 

 

 

 

 

 

This map is reproduced from Ordnance Survey material with the permission of Ordnance 

Survey on behalf of the Controller of Her Majesty’s Stationery Office © Crown copyright.  Mid 

Devon District Council. 100022292. [2009]

The minimal difference in 

extent between the ‘with’ 

and ‘without’ flood defences 

scenarios indicates that the 

defences afford little or no 

protection in a 1 in 100 year 

event 
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Moreover, the design standard of flood defences in Mid Devon will decrease relatively with 

climate change, as higher magnitude events become more frequent (see section 5.2).  Further 

assessment is required to determine whether the sections Exe1 and part of Mill on the River 

Exe in Tiverton will continue to provide adequate protection as river levels rise with climate 

change. 

The Environment Agency is currently preparing Catchment Flood Management Plans (CFMPs) 

for both the Exe catchment and North Devon.  These will set out the Environment Agency’s 

future policy for flood defences in Mid Devon, i.e. whether the defences should be maintained, 

upgraded or set back.  It is important to note that future maintenance of private defences cannot 

be guaranteed. 

6.2.2 River maintenance 

As mentioned in Section 5, the Environment Agency and Mid Devon District Council undertake 

maintenance of main rivers and ordinary watercourses, respectively, for flood risk management 

purposes.  Table 8 summarises the Environment Agency’s maintenance works for 2007/08.  

Information on Mid Devon District Council’s inspection programme is available at 

http://www.middevon.gov.uk/index.cfm?articleid=727. 

Table 8.  The Environment Agency’s river maintenance works for 2007/08 (refer to Figure 

A4-2 for the location of main rivers) 
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R
e
g

u
la

r 
v
is

u
a
l 

in
s

p
e

c
ti

o
n

 

C
u

lv
e
rt

 
c
le

a
ra

n
c

e
 

G
ra

s
s

 c
u

ts
 

S
h

o
a

l 
re

m
o

v
a
l 

S
p

ra
y
 

k
n

o
tw

e
e

d
 

L
if

e
b

u
o

y
 

m
a

in
te

n
a
n

c
e
 

R
e
v

e
tm

e
n

t 
m

a
in

te
n

a
n

c
e
 

F
la

p
 v

a
lv

e
 

m
a

in
te

n
a
n

c
e
 

D
e
s

il
t/

d
e
w

e
e
d

 
d

it
c
h

e
s
 

S
e

rv
ic

e
 

p
e
n

s
to

c
k
 

All main rivers �          

River Batherm  � � �       

River Barle   � � �      

River Exe   � � � � � �   

River Culm   � � �    �  

Hollam Brook  � � �       

River Creedy         � � 

Fordton Leat  � �        

River Yeo (Creedy)   �      �  

River Lowman  � �    �  �  

Crow Green Stream   �    �    

River Ken         �  

Cottey Brook  � �      �  

Moorhayes         �  

 

Flood surgeries, held by the Environment Agency following the flooding of Summer 2007, 

revealed that a large proportion of the general public (e.g. 79 per cent of those surveyed in 

Gloucestershire; Gloucestershire County Council, 2007) believe that improved maintenance of 

watercourses (in particular, dredging and desilting) would help reduce flood risk in the future.  
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But, the Environment Agency has demonstrated, using modelling techniques, that improved 

maintenance would not have prevented the serious flooding that occurred in Summer 2007.  

The flow volume was so much greater than the volume taken up by silt/weed growth that the 

same level of flooding would have occurred irrespective of the degree of maintenance 

undertaken beforehand.  However, the Environment Agency does recognise that, with the risk of 

flooding increasing under climate change, it may need to reconsider the timing and frequency of 

certain maintenance activities (Environment Agency, 2007
i
). 

6.2.3 Surface water management 

As described in section 2, the draft RSS for the South West (SWRA, 2006) recommends that a 

total of 7 400 new dwellings are built in Mid Devon by 2026.  This new development will 

increase the area of impermeable surfaces and, hence, potentially increase surface water 

runoff.  To ensure that the risk of flooding to and from any development site is not increased, 

surface water drainage should be designed such that the volumes and peak flow rates of 

surface water leaving the site are no greater than the rates prior to development, and where 

possible, lower (CLG, 2006).  Hence, allowable discharge rates for new developments can vary 

significantly from Brownfield rates down to Greenfield rates.  However, it should be noted that, if 

sufficient attenuation can be provided within the development, the aim should always be to only 

discharge at Greenfield rates.  Figure 6 provides indicative Greenfield runoff rates and 

stormwater storage requirements for different sizes of residential development in Tiverton.  

Results for the range of soil types and rainfall conditions that occur within Mid Devon are given 

in Appendix 5.  Sustainable Drainage Systems (SUDS), i.e. surface water drainage schemes 

developed in line with the ideals of sustainable development, can reduce runoff rates and 

volumes, as well as improve water quality and enhance the amenity and aesthetic value of 

developed areas (Woods-Ballard et al, 2006).  A list of the most common types of SUDS used is 

provided in Appendix 5.  The Moorhayes Park SUDS pond in Tiverton provides a good example 

of surface water management (see Appendix 5 for further details). 

The Government is currently exploring opportunities for Local Planning Authorities to develop 

Surface Water Management Plans (SWMPs; CLG, 2007).  It views SWMPs as a mechanism for 

improving flood risk management and environmental quality, as well as setting a strategic 

template for SUDS and securing their ongoing management.  These latter two elements are 

vital for Mid Devon, to ensure that new development in the District does not increase surface 

water flood risk, and where possible, helps to reduce it.  However, co-operation and 

commitment from South West Water would be required to enable Mid Devon District Council to 

prepare a SWMP that is both comprehensive and effective. 

6.2.4 Non-structural approaches 

The last two decades have witnessed a shift away from reliance on traditional hard engineering 

solutions to flooding problems and a move towards soft engineering and flood preparedness.  

The non-structural approaches to flood risk management that have been undertaken in Mid 

Devon are described below. 

Flood warning 

The Environment Agency is responsible for flood forecasting and flood warning dissemination in 

England and Wales.  It monitors rainfall and river levels 24 hours a day, via a telemetred 

network of hydrometric monitoring sites and uses computer models to forecast the magnitude 

and timing of flood peaks.  If a flood is forecast, the Environment Agency will issue a warning, 

via its Floodline Warnings Direct Service.  This is a free service that provides flood warnings 

direct to people at risk of flooding, as well as local authorities, the Emergency Services and the 

media, by telephone, mobile, fax or pager.  Coverage of this service in Mid Devon is shown in 

Figure A6-4 (part 3 of Appendix 6); further information on the Flood Warning Areas is provided 
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in Table A6-2.  The Environment Agency uses four codes for flood warning.  An explanation of 

each code, including appropriate action, can be found at http://www.environment-

agency.gov.uk/homeandleisure/floods/31620.aspx.  People can find out if they can register for 

Floodline Warnings Direct by telephoning the Environment Agency’s Floodline on 0845 988 

1188.  This telephone service, which operates 24 hours a day, also provides recorded 

information on flood warnings in force, as well as the option to speak to an operator for advice 

on what to do before, during and after flooding. 

Figure 6.  Indicative 1 in 100 year Greenfield runoff rates and stormwater storage 

requirements for residential development in Tiverton 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Notes: 

1) Based on SAAR = 1000 mm, r = 0.3 and soil index = 0.3, where r is the ratio of the M5-60 

minute rainfall to the M5-2 day rainfall 

2) The storage volume required is partly dependent on the technique(s) employed to control 

runoff.  Some techniques allow a given discharge rate to be achieved with less storage than 

others; hence, lower and upper limits for storage volume are shown 

Emergency planning 

Mid Devon District Council has written an Emergency Plan to ensure that it is as prepared as it 

can be for emergencies, such as a major flood (ref 8, Appendix 1).  The Plan details the 

Council’s procedures for responding to an emergency, including the roles and responsibilities of 

Council staff, lines of communication and action checklists.  Section 7 of the plan is dedicated to 

flood emergencies and outlines the action the Council will take before, during and after flooding; 

specific information is given on flooding in Tiverton and Cullompton.  A Major Incident Plan 

(titled ‘Devon Flood Warning and Response Plan’) has also been prepared for the County as a 

whole (Devon County Council, 2006).  Together, these Plans should ensure a co-ordinated and 

integrated response to a flood emergency, helping the District to recover as quickly as possible.  

The flood depth maps presented herein (Appendix A6) for twenty-five settlements in Mid Devon 
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could be used by the Local Authorities and Emergency Services to inform further their 

emergency planning procedures. 

6.3 Residual risk 

Flood risk management does not remove the risk of flooding entirely.  In particular, there are 

residual risks associated with failure of mitigation measures, for example overtopping or 

breaching of flood defences.  Annex G of PPS 25 focuses on this issue and emphasises that 

development proposals must demonstrate that any residual risks can be managed safely. 

Udale-Clarke et al. (2005) proposes a simple method for assessing residual risks as part of the 

SFRA process.  The method is based on generic look-up tables that relate the level of danger to 

people to the distance from the defence.  Its application to the flood defences in Mid Devon has 

been investigated as part of this SFRA, but it was found to be too generalised to provide 

meaningful results and could potentially mislead planners and developers.  Therefore, it is 

recommended that further work is undertaken in this regard (see section 7.2).  As an interim 

measure, areas within 50 m of flood defences have been identified to show where particular 

attention must be paid to residual risks (Figures A6-5a to A6-5h, part 3 of Appendix 6); local 

topography has not been taken into account. 

6.4 Assessment of proposed development allocations 

A range of information sources on the proposed development allocations is provided, to help 

ensure that new development in Mid Devon is steered to areas where the risk of flooding is 

lowest: 

1 Table A7-1 (Appendix 7) lists all of the allocations currently being considered.  It 

highlights the sites that lie at least partly within Flood Zone 2 and/or 3, as well as sites in 

Flood Zone 1 that are located within 100 m of a small watercourse (see section 5.1.1).  

Sites that lie within the canal breach impact zones (see section 5.1.5) are also noted. 

2 Individual assessment forms for the 37 sites
30

 highlighted in Table A7-1 as lying within 

Flood Zone 2 and/or 3 are presented in Appendix 7. 

3 Table 9 (a to d) shows the results of the sequential testing carried out to identify which 

sites within Flood Zones 2 and 3 are at least risk.  Details of the scoring are given in 

Appendix 7.  The Exception Test must be applied to the seven sites highlighted in 

orange; the blue shading indicates which sites lie within the functional floodplain and, 

therefore, should be withdrawn from the allocation process. 

                                                      

30
 Excluding CRE13.  This allocation is for the construction of the A377 Crediton bypass.  The draft DPD notes that 

construction is unlikely and, therefore, an individual assessment form has not prepared.  However, the bypass is 

considered further in recommendations 75 and 76 of Section 7 
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Table 9.  Results of the generalised Sequential Test for sites located within Flood Zones 

2 and 3 

 

 

Rank Site 

MV1 Newton St Cyres Site 1 – Land at Court Orchard 

MV2 Crediton Site 11 – Pedlerspool 

MV3 Crediton Site 12 – Cromwells 

MV4 Tiverton TIV6(XII) – St Georges Way 

MV5 Crediton Site 2 – Chiddenbrook 

MV6 Willand Site 3 – Lloyd Maunders 

MV7 Copplestone Site 1 – Adjacent to Dulings Meadow 

MV8 Cullompton CU5 – Exeter Hill 

MV9 Tiverton Site 3 – Old House 

MV10 Cullompton Site 11 – Padbrook 

MV11 Tiverton TIV9 – Howden Court 

MV12 Cullompton Site 2 – West Knowle 

MV13 Cullompton CU2 – Knowle Lane 

MV14 Tiverton TIV10 – Farleigh Meadows 

MV15 Cullompton Site 1 – NW Cullompton 

MV16 Cullompton Site 3 – Colebrooke 

MV17 Tiverton Site 1 – Eastern urban extension 

MV18 Cullompton CU1 – Court Farm 

MV19 Tiverton Site 2 – Tidcombe 

MV20 Tiverton Site 5 – Old Road 

MV21 Tiverton TIV6(IV) – Town Hall 

MV22 Tiverton TIV6(XIII) – Old Road 

MV23 Tiverton Site 6 – Horsden Lane 

MV24 Tiverton TIV6(VI) – Ford House 

MV25 Tiverton TIV1 – Blundells Road 

 

LV1 Cullompton Site 14 – Week Farm 

LV2 Crediton Site 18 – East of Lords Meadow 

LV3 Tiverton Site 22 – Lower Farleigh 

LV4 Cullompton Site 13 – Venn Farm 

LV5 Cullompton CU9 – Kingsmill Road 

LV6 Cullompton CU12 – Meadow Lane 

LV7 Cullompton CU11 – Longbridge 

LV8 Tiverton TIV12 - Business Park Phase 2 

LV9 Yeoford YEO 1 – Station Road 

LV10 Tiverton Site 16 – Adjacent to multi-storey car park 

 

W-c1 Cullompton CU13 - CCA land 

 

EI1 Cullompton CU16 – Station 
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6.4.1 Mitigation measures for new development 

If development has to go ahead in flood risk areas, due to a lack of alternative sites, mitigation 

measures must be incorporated in development design, to manage the risk of flooding both to 

and from the development.  A summary of the types of mitigation measures available, together 

with an indication of their suitability for dealing with different flood risk issues, is provided in 

Table 10. 

The modelled flood depths presented in Appendix 6 can be used as an indicator of the 

feasibility of using mitigation measures to manage flood risk.  As flood depth increases, the 

feasibility will decrease due to a number of factors: 

1 The scale and complexity of mitigation required will increase 

2 A greater number of logistical constraints to providing the necessary mitigation are likely 

to be encountered 

3 As a result of the above two factors, the economic cost to the developer will increase 

4 The residual risk of failure of the mitigation measure(s) will typically increase 

5 Disruption of natural flow routes and loss of floodplain storage is likely to be greater, 

increasing the risk of flooding elsewhere 

6 The development is less likely to be sustainable in flood risk terms and, hence, it has a 

lower chance of passing part c of the Exception Test. 

Table 11 summarises the feasibility of using mitigation to facilitate development in flood risk 

areas for different flood depths. 
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Table 10.  Summary of mitigation measures, including their appropriateness 

 

Acceptability 

Type Measure Description 

R
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Development 
zoning 

• design site layout so that buildings are located where flood risk 

is lowest 

• reserve flood-prone areas of site for open spaces (e.g. playing 

fields, allotments).  Private gardens should not be located in 

areas of flow conveyance due to potential for householders to 

erect fences etc, impeding flow 

● ● ● ● 

Land raising 

• use fill to raise ground levels above design flood level 

• raising land that would become a ‘dry island’ during a flood 

(i.e. surrounded by floodwater) is not acceptable 

• impact of land raising on flood risk to third parties must be 

assessed at design stage; compensatory floodplain storage 

should be provided on a direct ‘level for level’ basis 

● ● ● ● 

Raising floor 
levels 

• raise floor levels of buildings above design flood level 

• use ground floor for open plan public spaces (e.g. car parks) 

and allow to flood 

• safe (dry) access to and egress from the development must be 

possible during a flood 

• requires flood warning and evacuation procedures, and a 

guarantee that the ground floor space will not be infilled 

● ● ● ● 

A
v
o

id
a
n

c
e
 

Flood 
defences 

• upgrade/replace existing flood defences 

• construction of new flood defences to facilitate development in 

flood risk areas should be avoided due to residual risk and 

other sustainability issues 

• assessment must be undertaken at design stage to ensure 

defences do not increase flood risk elsewhere.  If they do, 

direct replacement of floodplain storage must be made 

● ● ● ● 

R
e
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e
 

Dry proofing 

• use of low permeability materials for construction (e.g. 

engineering bricks, Aircrete blocks, external renders) to 

prevent water from entering a building 

• temporary measures (e.g. door flood guards) should not be 

used in new buildings due to risk that property occupiers will 

not install them in time 

● ● ● ● 

R
e
s

il
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n
c
e
 

Wet proofing 

• allow water to enter building but incorporate sustainable 

measures in building design to reduce flood damage.  E.g. use 

water-resistant materials for floors, walls, fixtures; locate 

electrical wiring, electricity meters, sockets, gas meters, 

boilers and ventilation equipment above the design flood level; 

install anti-backflow valves on drains and sewers 

● ● ● ● 

Key:  ● – often acceptable; ● – sometimes acceptable; ● – not acceptable 
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Flood 
warning 

• secondary measure to be used in conjunction with avoidance 

and flood proofing measures  

• flood warning should not be used as sole means of mitigation 

in new developments 

● ● ● ● 
O

th
e
r 

SUDS • see section 6.2.3 ● ● ● ● 
Source – based on information presented in Lancaster et al. (2004) 

 

Table 11.  Appropriate flood mitigation measures according to flood depth 

 

 

Flood 

depth  

(m ALD) 

1) Avoidance 2) Resistance 3) Resilience 

 

≥ 1.5 
Mitigation measures unlikely to be feasible 

 

1.4 

1.3 

1.2 

1.1 

1.0 

Ability to provide sensible 

ground/floor levels for access and 

compliance with Building 

Regulations is reduced; 

 

Land raising may be problematic if 

existing buildings located at ground 

level are to be retained 

0.9 

0.8 

0.7 

0.6 

Water exclusion strategy not 

appropriate for depths > 0.6 m due to 

risk of structural damage to buildings 

caused by differential water pressure.  

Therefore, allow water entry and use 

water resilient construction 

techniques 

 

Resilience measures should not be 

used as sole means of managing 

flood risk, particularly for new 

residential development 

  

0.5 

0.4 

0.3 

Water exclusion, in full or in part, 

depending on structural integrity of 

buildings.  Resistance measures 

should not be used as sole means of 

managing flood risk, particularly for 

new residential development 

For depths > 0.25 m, 

assessment of velocity 

should be made; 

 

In particular, consider 

potential for erosion of raised 

land and risk of structural 

damage to buildings caused 

by scour 
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Low hazard (low probability 

of velocities  

> 2 m s
-1

 – refer to flood 

hazard matrix, Table 6a) 

Water exclusion strategy – use low 

permeability materials up to a depth 

of 0.3 m 
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Hierarchical approach to flood risk management 

Increasing residual risk 
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7 Conclusions and recommendations 

7.1 Development Control 

In line with PPS 25 guidelines as well as local planning objectives, the following sections 

present a number of recommendations for development control in Mid Devon.  The advice 

applies to both the land allocation process and windfall sites. 

The scoring system used to sequentially test the proposed development allocations (section 

6.4) could also be used as an initial screening tool for windfall sites. 

7.1.1 Flood Zone 1 

Definition – land that has less than a 0.1 per cent chance of flooding each year.  Under PPS 25, 

the probability of flooding in this zone is classed as low. 

Conclusion  

Overall, flood risk is not a significant constraint to development in this zone and all land uses 

listed in Table 1a are appropriate according to PPS 25.  However, Figure A3-1 (Appendix 3) 

shows that flooding has occurred in a number of locations within Flood Zone 1.  In some cases, 

this flooding appears to have been caused by watercourses that have a catchment area less 

than 3 km
2
 and, hence, are not covered by the Environment Agency’s modelling.  In addition, 

there is a residual risk of failure associated with both Wimbleball Reservoir and the Grand 

Western Canal.  Climate change may also result in reclassification of parts of Flood Zone 1 as 

Flood Zone 2 within the next 100 years. 

Recommendations 

1 Before allocating development in this zone, flood inundation maps associated with failure 

of both the Grand Western Canal and Wimbleball Reservoir should be reviewed 

2 If development is allocated in an area likely to be affected by failure of either the Grand 

Western Canal or Wimbleball Reservoir, appropriate mitigation measures should be 

incorporated into the design of the development, depending on the results of breach 

analyses (see recommendations 89 and 90) 

3 Until the impacts of climate change on the probability of river flooding in Mid Devon are 

better understood (see recommendations 80 and 81), Highly Vulnerable development 

should not be located on land that lies both immediately adjacent to Flood Zone 2 and 

less than 300 mm above the ground level of Flood Zone 2, unless the Exception Test is 

passed 

4 If Appendix 3 shows that historical records of flooding (from all sources) exist within a 

100 m radius of the proposed development site, more detailed investigation should be 

undertaken to determine whether the reported source of flooding presents a risk to the 

site, and, if so, how this risk can be managed for the lifetime of the development, allowing 

for the impacts of climate change 

5 If a small watercourse (i.e. catchment area less than 3 km
2
) is located within 100 m of 

the site, assessment of the risk posed by this watercourse should be undertaken.  The 

level of assessment required should be discussed with the Environment Agency 

6 If the site lies within the groundwater emergence zone (Figure A4-3, Appendix 4), 

further investigation should be undertaken to determine whether groundwater flooding is 

a problem in the area (e.g. request groundwater level information from the Environment 

Agency/conduct borehole tests) 
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7 If the development is greater than 1 hectare, a site-specific FRA is required to address 

surface water management issues (as well as recommendations 1 to 6, as appropriate) 

and ensure runoff is not increased post-development, and reduced where possible.  In 

the absence of any better information, local topographical gradients should be used as a 

generalised indicator of surface water flood risk:  if the development site lies at the foot of 

a slope with a 1 in 20 gradient or more, it may be at risk of incoming overland flows 

8 The FRA should also include the information listed in the Environment Agency’s FRA 

Guidance note 1, available at http://www.environment-

agency.gov.uk/research/planning/93498.aspx 

9 A drainage strategy for the site should also be prepared and demonstrate that the 

proposed drainage scheme and site layout design will prevent any properties from 

flooding in a 1 in 100 year rainfall event, allowing for climate change impacts.  Refer to 

CIRIA guide C635 (Digman et al, 2006) for best practice advice on designing for 

exceedance in urban drainage 

10 SUDS should be utilised wherever practicable, to manage surface water runoff.  Local 

ground conditions (e.g. soil permeability, groundwater vulnerability) must be taken into 

account in the selection of appropriate SUDS techniques 

11 If the development is less than1 ha, a site-specific FRA is not usually required.  In these 

cases, applicants are advised to refer to the standard comments on managing surface 

water drainage as set out in the Environment Agency’s standing advice 

12 No buildings should be constructed within 8 m of the banks of main rivers, to allow 

access for maintenance, as well as provide an ecological corridor.  Exceptions to this 

must be agreed by the Environment Agency via a Land Drainage Consent.  A similar 

distance is recommended for ordinary watercourses 

13 Full reference to PPS 25 and its Practice Guide should also be made 
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7.1.2 Flood Zone 2 

Definition – the area that could be affected by flooding in an event with a 1 to 0.1 per cent 

chance of happening each year, assuming that there are no flood defences present.  Under 

PPS 25, the probability of flooding in this zone is classed as medium. 

Conclusion 

In general, development can be permitted in this zone (Highly Vulnerable development must 

pass the Exception Test).  However, efforts should be made to reduce the risk of flooding 

overall, taking account of climate change impacts.  Particular consideration must be given to the 

likelihood of land being reclassified from Flood Zone 2 to Flood Zone 3 within the lifetime of 

development built today. 

Recommendations 

14 A Flood Risk Assessment should be undertaken that is commensurate with the risk of 

flooding to the proposed development.  The Environment Agency should be contacted to 

confirm the level of assessment required and identify any local issues.  A list of 

information that should be included in the FRA is provided in the Environment Agency’s 

FRA Guidance Note 3, available at http://www.environment-

agency.gov.uk/research/planning/93498.aspx 

15 Mitigation measures should be incorporated into development design, to manage the 

risk of flooding to the development, including any residual risks.  In particular, floor levels 

must be sited above the 1 in 100 year flood level (plus an allowance for modelling 

uncertainties and climate change).  Flood resilient construction techniques should be 

used to ensure that the development is safe over its lifetime, allowing for the effects of 

climate change 

16 Until the impacts of climate change on the probability of river flooding in Mid Devon are 

better understood (see recommendations 80 and 81), More Vulnerable development and 

Essential Infrastructure should not be located on land that lies both immediately adjacent 

to Flood Zone 3 and less than 300 mm above the ground level of Flood Zone 3, unless 

the Exception Test is passed 

17 Flood inundation maps associated with failure of the Grand Western Canal and 

Wimbleball Reservoir should be checked to determine whether the site is at risk.  If it is 

at risk from these sources, appropriate mitigation measures should be incorporated into 

the design of the development, depending on the results of breach analyses (see 

recommendations 89 and 90) 

18 If Appendix 3 shows that historical records of flooding (from all sources) exist within a 

100 m radius of the proposed development site, more detailed investigation should be 

undertaken to determine whether the reported source of flooding presents a risk to the 

site, and, if so, how this risk can be managed for the lifetime of the development, allowing 

for the impacts of climate change 

19 If the site lies within the groundwater emergence zone (Figure A4-3, Appendix 4), 

further investigation should be undertaken to determine whether groundwater flooding is 

a problem in the area (e.g. request groundwater level information from the Environment 

Agency/conduct borehole tests) 

20 In the absence of any better information, local topographical gradients should be used as 

a generalised indicator of surface water flood risk:  if the development site lies at the 

foot of a slope with a 1 in 20 gradient or more, it may be at risk of incoming overland flows 

21 A drainage strategy for the site should also be prepared and demonstrate that the 

proposed drainage scheme and site layout design will prevent any properties from 
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flooding in a 1 in 100 year rainfall event, allowing for climate change impacts.  Refer to 

CIRIA guide C635 (Digman et al, 2006) for best practice advice on designing for 

exceedance in urban drainage 

22 SUDS should be utilised wherever practicable, to manage surface water runoff.  Local 

ground conditions (e.g. soil permeability, groundwater vulnerability) must be taken into 

account in the selection of appropriate SUDS techniques 

23 No buildings should be constructed within 8 m of the banks of main rivers, to allow 

access for maintenance, as well as provide an ecological corridor.  Exceptions to this 

must be agreed by the Environment Agency via a Land Drainage Consent.  A similar 

distance is recommended for ordinary watercourses 

24 Full reference to PPS 25 and its Practice Guide should also be made 
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7.1.3 Flood Zone 3a 

Definition – the area that could be affected by flooding in an event with a 1 per cent chance or 

greater of happening each year, assuming that there are no flood defences present.  Under 

PPS 25, the probability of flooding in this zone is classed as high. 

Conclusion 

Flood risk is a significant constraint to development in this zone.  Severe flooding has occurred 

across the District in the past and new development will exacerbate flooding problems, unless 

innovative solutions are sought.  The problems will be compounded by the effects of climate 

change. 

According to PPS 25, Highly Vulnerable Development should not be permitted in this zone, 

under any circumstances.  In addition, More Vulnerable development and Essential 

Infrastructure are not permitted, unless the Exception Test is passed.  Less Vulnerable 

development may be appropriate. 

Recommendations for defended areas 

25 All types of new development behind flood defences should be avoided if possible due 

to the residual risks associated with breaching or overtopping of the defences 

26 The Sequential Test must be applied before sites are allocated for development within 

this zone.  If sites are allocated, planning applications should be supported by evidence 

that the Sequential Test and, where necessary, the Exception Test have been applied, as 

well as a detailed FRA.  The FRA should show that the development will be safe, and will 

not increase flood risk elsewhere.  In particular, it should address recommendations 27 to 

41 

27 In accordance with paragraph G2 of PPS 25, it must be demonstrated that the flood 

defences provide an acceptable standard of safety, taking climate change into 

account.  This can be done by comparing the crest height of the defence with the 1 in 100 

year flood level plus an allowance for modelling uncertainties and climate change (the 

flood level should be derived using the latest methods of hydrological assessment – see 

recommendation 84) 

28 The residual risks must be assessed (even if to just confirm that there are none, e.g. 

because the site is located a sufficient distance away from the defence).  The 

Environment Agency should be contacted to establish whether breach analysis should 

be undertaken (taking account of the factors listed under recommendation 85) to map the 

Rapid Inundation Zone 

29 Design of the site layout should avoid locating buildings within the Rapid Inundation 

Zone, where this has been defined by the detailed FRA 

30  The impact of the development (including any mitigation measures – see 

recommendation 32) on the residual risks must also be assessed.  New buildings must 

not increase these risks, for example, by obstructing flow routes and/or reducing the 

volume available for floodwater storage, if the defences are overtopped or breached 

31 Mitigation measures should be implemented to manage the residual risks.  If possible, 

floor levels should be sited above the predicted 1 in 100 year breach flood level (plus an 

allowance for modelling uncertainties and climate change) 

32 Bungalows and other single-storey buildings should be avoided, since occupants 

cannot seek refuge on an upper floor if they are trapped by flooding and building contents 

cannot be moved easily to above the flood level, increasing potential flood damage 
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33 Due to the risk of rapid inundation, basements should be avoided unless i) they are of 

water resistant construction; ii) access to them is above the 1 in 100 year breach flood 

level (plus an allowance for modelling uncertainties and climate change); iii) they are 

used for storage and waterproof utilities only; iv) access to them, including via lifts, is 

closed during flood events 

34 Flood inundation maps associated with failure of the Grand Western Canal and 

Wimbleball Reservoir should be checked to determine whether the site is at risk.  If it is 

at risk from these sources, appropriate mitigation measures should be incorporated into 

the design of the development, depending on the results of breach analyses (see 

recommendations 89 and 90) 

35 If Appendix 3 shows that historical records of flooding (from all sources) exist within a 

100 m radius of the proposed development site, more detailed investigation should be 

undertaken to determine whether the reported source of flooding presents a risk to the 

site, and, if so, how this risk can be managed for the lifetime of the development, allowing 

for the impacts of climate change 

36 If the site lies within the groundwater emergence zone (Figure A4-3, Appendix 4), 

further investigation should be undertaken to determine whether groundwater flooding is 

a problem in the area (e.g. request groundwater level information from the Environment 

Agency/conduct borehole tests) 

37 The FRA should also include the information listed in the Environment Agency’s FRA 

Guidance note 3 available at http://www.environment-

agency.gov.uk/research/planning/93498.aspx 

38 In the absence of any better information, local topographical gradients should be used as 

a generalised indicator of surface water flood risk:  if the development site lies at the 

foot of a slope with a 1 in 20 gradient or more, it may be at risk of incoming overland flows 

39 A drainage strategy for the site should be prepared and demonstrate that the proposed 

drainage scheme and site layout design will prevent any properties from flooding in a 1 in 

100 year rainfall event, allowing for climate change impacts.  Refer to CIRIA guide C635 

(Digman et al, 2006) for best practice advice on designing for exceedance in urban 

drainage.  Assessment of whether there is a risk from the ponding of surface water 

behind the defences should also be made 

40 SUDS should be utilised wherever practicable, to manage surface water runoff.  Local 

ground conditions (e.g. soil permeability, groundwater vulnerability) must be taken into 

account in the selection of appropriate SUDS techniques 

41 Full reference to PPS 25 and its Practice Guide should also be made 

Recommendations for undefended areas 

42 It is recommended that no type of development (including Less Vulnerable) should be 

considered in this zone, unless a thorough search has failed to identify any alternative 

sites in areas of lower flood probability, and the development is essential to meeting the 

wider sustainability needs of the community 

43 The Sequential Test must be applied before sites are allocated for development within 

this zone.  If sites are allocated, planning applications should be supported by evidence 

that the Sequential Test and, where necessary, the Exception Test have been applied, as 

well as a detailed FRA.  The FRA should show that the development will be safe, and will 

not increase flood risk elsewhere.  In particular, it should address recommendations 44 to 

58, as well as include the information listed in the Environment Agency’s FRA Guidance 

note 3 available at http://www.environment-agency.gov.uk/research/planning/93498.aspx 
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44 The development (including mitigation measures – see recommendation 49) must not 

increase flood risk to third parties, i.e. it should not reduce floodplain storage nor 

impede flood flow routes 

45 If the development does result in a loss of storage volume, compensatory floodplain 

storage must be provided on a ‘level for level’ basis.  Guidance on calculating the 

potential loss of storage volume can be found on p. 166-167 of CIRIA report C624 

(Lancaster et al, 2004) 

46 Bungalows and other single-storey buildings should be avoided, since occupants 

cannot seek refuge on an upper floor if trapped by flooding.  Also, building contents 

cannot be moved easily to above the flood level, increasing potential flood damage 

47 Basements should be avoided unless i) they are of water resistant construction; ii) 

access to them is above the 1 in 100 year flood level with allowances for modelling 

uncertainties and climate change; iii) they are used for storage and waterproof utilities 

only; iv) access to them, including via lifts, is closed during flood events 

48 Mitigation measures should be incorporated into development design, to manage the 

risk of flooding to the development, taking account of climate change impacts 

49 If any existing flood defences are to be upgraded as part of the development (providing 

this is in line with CFMP policies – see section 6.2.1), hydraulic modelling should be 

undertaken to ensure that raising the defences does not increase flood risk elsewhere.  In 

addition, residual risks associated with overtopping and breaching of the defences must 

be assessed as part of the FRA (see recommendations 28, 29 and 84) 

50 If car parks are located within this zone, a flood warning and emergency response plan 

should be prepared to ensure that vehicles can be moved in advance of the onset of 

flooding (if predicted flood depths and velocities are likely to present a hazard).  The plan 

should include locations of where the vehicles can be moved to.  However, it is important 

to note that, in some circumstances, the flood hazard may be too severe for flood warning 

alone to provide an adequate mitigation measure 

51 Flood inundation maps associated with failure of the Grand Western Canal and 

Wimbleball Reservoir should be checked to determine whether the site is at risk.  If it is 

at risk from these sources, appropriate mitigation measures should be incorporated into 

the design of the development, depending on the results of breach analyses (see 

recommendations 89 and 90) 

52 If Appendix 3 shows that historical records of flooding (from all sources) exist within a 

100 m radius of the proposed development site, more detailed investigation should be 

undertaken to determine whether the reported source of flooding presents a risk to the 

site, and, if so, how this risk can be managed for the lifetime of the development, allowing 

for the impacts of climate change 

53 If the site lies within the groundwater emergence zone (Figure A4-3, Appendix 4), 

further investigation should be undertaken to determine whether groundwater flooding is 

a problem in the area (e.g. request groundwater level information from the Environment 

Agency/conduct borehole tests) 

54 In the absence of any better information, local topographical gradients should be used as 

a generalised indicator of surface water flood risk:  if the development site lies at the 

foot of a slope with a 1 in 20 gradient or more, it may be at risk of incoming overland flows 

55 A drainage strategy for the site should be prepared and demonstrate that the proposed 

drainage scheme and site layout design will prevent any properties from flooding in a 1 in 

100 year rainfall event, allowing for climate change impacts.  Refer to CIRIA guide C635 

(Digman et al, 2006) for best practice advice on designing for exceedance in urban 

drainage 
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56 SUDS should be utilised wherever practicable, to manage surface water runoff.  Local 

ground conditions (e.g. soil permeability, groundwater vulnerability) must be taken into 

account in the selection of appropriate SUDS techniques 

57 No buildings should be constructed within 8 m of the river banks, to allow access for 

maintenance, as well as provide an ecological corridor.  Exceptions to this must be 

agreed by the Environment Agency via a Land Drainage Consent.  A similar distance is 

recommended for ordinary watercourses 

58 Full reference to PPS 25 and its Practice Guide should also be made 
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7.1.4 Flood Zone 3b 

Definition – land where water has to flow or be stored in times of flood.  Typically, this functional 

floodplain is land which has a 20 per cent chance or greater of flooding each year. 

Conclusion 

The functional floodplain is essential for the conveyance and storage of floodwater.  Flow 

velocities are likely to be high and the zone poses a danger to human life.  Any development 

within this zone will impede flood flows and/or result in a loss of flood storage and, hence, 

increase flood risk.  Therefore, only Water Compatible uses (e.g. recreation, nature 

conservation) should be permitted within this zone; Essential Infrastructure may be allowed if 

development proposals pass the Exception Test. 

In the long-term, development should be withdrawn from the functional floodplain and the zone 

returned to a natural floodplain area. 

Further work is required to improve and extend the definition of functional floodplain in Mid 

Devon (see recommendation 77). 

Recommendations 

59 Essential Infrastructure should only be located in this zone if a thorough search has 

failed to identify any alternative sites in areas of lower flood probability 

60 If Essential Infrastructure does have to be located in this zone, a detailed FRA must be 

undertaken to show that the development will be safe throughout its lifetime, and will not 

increase flood risk elsewhere, and, hence, passes part c of the Exception Test.  The 

FRA should address recommendations 61 to 73, as well as include the information listed 

in the Environment Agency’s FRA Guidance note 3 available at http://www.environment-

agency.gov.uk/research/planning/93498.aspx 

61 The development (including mitigation measures – see recommendation 63) must not 

increase flood risk to third parties, i.e. it should not reduce floodplain storage nor 

impede flood flow routes 

62 If the development does result in a loss of storage volume, compensatory floodplain 

storage must be provided on a ‘level for level’ basis.  Guidance on calculating the 

potential loss of storage volume can be found on p. 166-167 of CIRIA report C624 

(Lancaster et al, 2004) 

63 Mitigation measures should be incorporated into development design, to manage the 

risk of flooding to the development, taking account of climate change impacts 

64 In general, single-storey buildings should not be permitted, since occupants cannot 

seek refuge on an upper floor if they are trapped by flooding.  Also, building contents 

cannot be moved easily to above the flood level, increasing potential flood damage 

65 Basements should not be permitted 

66 Flood inundation maps associated with failure of the Grand Western Canal and 

Wimbleball Reservoir should be checked to determine whether the site is likely to be 

affected.  If it is at risk from these sources, appropriate mitigation measures should be 

incorporated into the design of the development, depending on the results of breach 

analyses (see recommendations 89 and 90) 

67 If Appendix 3 shows that historical records of flooding (from all sources) exist within a 

100 m radius of the proposed development site, more detailed investigation should be 

undertaken to determine whether the reported source of flooding presents a risk to the 

site, and, if so, how this risk can be managed for the lifetime of the development, allowing 

for the impacts of climate change 
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68 If the site lies within the groundwater emergence zone (Figure A4-3, Appendix 4), 

further investigation should be undertaken to determine whether groundwater flooding is 

a problem in the area (e.g. request groundwater level information from the Environment 

Agency/conduct borehole tests) 

69 In the absence of any better information, local topographical gradients should be used as 

a generalised indicator of surface water flood risk:  if the development site lies at the 

foot of a slope with a 1 in 20 gradient or more, it may be at risk of incoming overland flows 

70 A drainage strategy for the site should be prepared and demonstrate that the proposed 

drainage scheme and site layout design will prevent any properties from flooding in a 1 in 

100 year rainfall event, allowing for climate change impacts.  Refer to CIRIA guide C635 

(Digman et al, 2006) for best practice advice on designing for exceedance in urban 

drainage 

71 SUDS should be utilised wherever practicable, to manage surface water runoff.  Local 

ground conditions (e.g. soil permeability, groundwater vulnerability) must be taken into 

account in the selection of appropriate SUDS techniques 

72 No buildings should be constructed within 8 m of the river banks, to allow access for 

maintenance, as well as provide an ecological corridor.  Exceptions to this must be 

agreed by the Environment Agency via a Land Drainage Consent.  A similar distance is 

recommended for ordinary watercourses 

73 Full reference to PPS 25 and its Practice Guide should also be made 
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7.1.5 Other issues 

74 The proposed routes of the Crediton Bypass and the Cullompton Eastern Distributor 

Road (EDR), as shown in the DPD documents, both cross Flood Zone 3 (a and b).  Since 

roads are classified as Essential Infrastructure, the Exception Test must be passed for 

these developments to be permitted (refer to sections 7.1.3 and 7.1.4 for further 

guidance).  The Issues and Options Report for the Culm DPD does note that the routes 

shown for the Cullompton Distributor Road (Eastern and Western) are purely indicative at 

this stage.  Therefore, it is strongly recommended that, in view of the flooding problems in 

the town, consideration is given to removing the EDR as a potential option 

75 Mid Devon District Council should encourage the use of SUDS wherever practicable.  

This will be particularly important for the construction of the proposed new roads in 

Crediton and Cullompton 

76 A mechanism for the adoption and long-term maintenance of the Moorhayes Park SUDS 

pond should be established as soon as possible 

7.2 Further work 

It is recommended that the following work is undertaken to further improve understanding of the 

spatial variation in flood hazard, as well as surface water flood risk and the impacts of climate 

change on all forms of flooding in Mid Devon: 

77 Once the Environment Agency has completed running the JFLOW model for the 1 in 20 

year event (see section 4.2.1), definition of the functional floodplain should be refined and 

extended to cover all watercourses (with a catchment area greater than 3 km
2
) in the 

District.  The SFRA should be updated at this time 

78 The Environment Agency holds a number of detailed hydraulic models for watercourses 

in Mid Devon, plus other models have been produced as part of planning applications.  

These models should be reviewed and held within a central library (including reports and 

survey data) for access and use by the flood defence operating authorities.  This will 

maximise the benefit of work undertaken to date and avoid duplication of efforts in the 

future.  This library should include metadata (e.g. data quality, limitations) for each model 

79 All historical records should be combined into a single database that is shared among the 

flood defence operating authorities for reference and updating.  Flood event data are key 

to verifying hydraulic models and improving understanding of flood risk in Mid Devon.  

Therefore, consistent reporting standards among the flood defence operating authorities 

should be established for future flood events to ensure as much useful information is 

captured as possible 

80 Existing hydraulic models, including the Environment Agency’s JFLOW model, should be 

run for the 1 in 100 year event with climate change.  The results of these model runs 

should be used to produce a map showing areas of the current Flood Zones 1 and 2 that 

may be reclassified as Flood Zones 2 and 3, respectively, in the future 

81 The SFRA should be updated as better information on climate change impacts becomes 

available (e.g. via the model results of recommendation 80 and Defra guidance) 

82 The JFLOW model should be re-run to determine velocities within the current Flood 

Zones and, thereby, allow full assessment of the spatial variation in flood hazard within 

these zones (via the hazard rating – see section 6.1) 

83 The standard of protection of all flood defences within the District should be re-assessed, 

using the Flood Estimation Handbook (updated for HiFlows-UK) 
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84 Breach analysis should be undertaken to determine the residual risks associated with 

overtopping or breaching of the flood defences.  In particular, the rapid inundation zone 

should be mapped.  The following factors should be considered in this work: 

� The potential mechanisms of failure of the flood defence 

� The standard of protection and design freeboard of the flood defence (see 

recommendation 85) 

� The asset condition of the flood defence 

� The height of the flood defence structure and retained water levels compared to 

ground levels.  Generally the higher a defence is and the greater the depth of water 

it retains, the more serious and far-reaching the consequences of overtopping and 

breaching will be 

� The potential location, width and invert level of breach(es) in the flood defences 

� The duration of water levels during a flood event 

� The anticipated period it would take the operating authority to close the breach 

� The anticipated period it would take for water to drain from the flooded area 

following an overtopping or breach event 

� The topography behind the flood defence 

Work undertaken for recommendation 85 should be used to determine whether breach 

analysis is necessary for all defences  

85 The ABDs should be mapped to help raise awareness of the areas that are still likely to 

flood during a 1 in 100 year event, despite being located behind flood defences.  It is 

recommended that this mapping is undertaken as part of the breach analysis work 

package to optimise use of resources 

86 A meeting among Mid Devon District Council, the Environment Agency and South West 

Water should be arranged to foster a multi-agency approach to managing flood risk within 

the District, including the sharing of data 

87 In particular, access to data held by South West Water on flood risk in Mid Devon, 

including the results of any network modelling, should be sought and used to update the 

SFRA, as well as help determine the need for a SWMP 

88 Surface water modelling should be undertaken for any areas identified as susceptible to 

surface water flooding by the Environment Agency (see section 5.1.3) 

89 Mid Devon District Council should view South West Water’s flood inundation map for 

failure of Wimbleball dam and assess associated implications for new development within 

the District 

90 Breach analysis of the Grand Western Canal should be undertaken (if this has not 

already been done as part of the Emergency Plan – see section 5.1.5) 
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