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Abbreviations 

 Acronym Definition 

AOD Above Ordnance Datum 

DPD Development Plan Documents 

EA Environment Agency  

GIS Geographical Information Systems 

LiDAR Light Detection and Ranging 

LPD Local Planning Documents 

NFCDD National Flood and Coastal Defence Database 

PPS25 Planning Policy Statement 25: Development and Flood Risk 

SA Sustainability Appraisal 

SFRA Strategic Flood Risk Assessment 

SFRM Strategic Flood Risk Mapping 

SHDC South Hams District Council 

SuDS Sustainable Drainage Systems 
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Glossary 

Term Definition 

1 in 100 year 
event 

Event that on average will occur once every 100 years. Also expressed as an 
event, which has a 1% probability of occurring in any one year.  

1 in 200 year 
event 

Event that on average will occur once every 200 years. Also expressed as an 
event, which has a 0.5% probability of occurring in any one year. 

1 in 100 year 
design standard 

Flood defence that is designed for an event, which has an annual probability of 
1%. In events more severe than this the defence would be expected to fail or to 
allow flooding. 

Above Ordnance 
Datum  

Ground levels are derived from Ordnance Datum, which is taken as Mean Sea 
Level at Newlyn, Cornwall. 

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

Flood Zone 2 

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

Flood Zone 3a 
This zone comprises land assessed as having a 1 in 100 or greater annual 
probability of river flooding (>1%) or a 1 in 200 or greater annual probability of 
flooding from the sea (>0.5%) in any year. 

Flood Zone 3b – 
Functional 
Floodplain 

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

Flood defence 
Infrastructure used to protect an area against floods as floodwalls and 
embankments; they are designed to a specific standard of protection (design 
standard). 

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

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

Fluvial flooding Flooding by a river or a watercourse. 

Local 
Development 
Framework (LDF) 

The core of the updated planning system (introduced by the Planning and 
Compulsory Purchase Act 2004). The LDF comprises the Local Development 
Documents, including the development plan documents that expand on policies 
and provide greater detail. The development plan includes a core strategy, site 
allocations and a proposals map. 

Mitigation 
measure 

An element of development design which may be used to manage flood risk or 
avoid an increase in flood risk elsewhere. 

Overland Flow 
Flooding caused when intense rainfall exceeds the capacity of the drainage 
systems or when, during prolonged periods of wet weather, the soil is so saturated 
such that it cannot accept any more water. 

Risk The probability or likelihood of an event occurring. 

Sustainable 
drainage system 

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

Sustainable 
development 

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

Scott Wilson Ltd was commissioned (January 2009) to undertake a Level 2 Strategic Flood Risk 

Assessment (SFRA) for South Hams District Council (SHDC). This Level 2 SFRA forms part of the 

evidence base for the Local Development Framework (LDF) and meets the requirements of 

Planning Policy Statement 25: Development and Flood Risk (PPS25).  

Scott Wilson Ltd completed a Level 1 SFRA for South Hams District Council in June 2007. This 

has allowed SHDC to determine the variations in flood risk across the administrative area for 

spatial planning purposes and undertake the Sequential Test as set out in PPS25. Where 

development cannot be located in accordance with the Sequential Test, PPS25 advises that the 

scope of the SFRA should be increased to provide necessary information for the application of the 

Exception Test. This forms a Level 2 SFRA. 

The LDF process requires the preparation of a series of Development Plan Documents (DPDs) 

setting out the future growth strategies for specific areas within the SHDC administrative area. A 

Level 2 SFRA was prepared by Scott Wilson Ltd (Scott Wilson, 2008) to assess potential flood risk 

of development site options and other sites on previously developed land within the Totnes / 

Dartington area.  

This Level 2 SFRA adopts similar approaches to the one carried out for Totnes / Dartington by  

providing further investigation of areas of search, with regards to flood risk, within Kingsbridge, 

Ivybridge and Salcombe to inform the relevant DPDs being prepared by SHDC, namely: 

• Kingsbridge DPD 

• Ivybridge DPD 

• Rural Areas DPD (Salcombe) 

Liaison with SHDC and the Environment Agency has identified six areas of search requiring further 

investigation in terms of flood risk to inform the LDF process. However, these areas of search do 

not constitute the only sites available within these settlements as there are other possible 

development sites that are being considered that are located within Flood Zone 1 which have low 

flood risk. The areas of search included within this Level 2 SFRA are those where there is land with 

higher flood risk and located within Environment Agency Flood Zone 2 and Flood Zone 3. An 

overview of these six areas of search, together with the potential flood mechanisms are provided in 

Section 2. 
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2 Study Area 

2.1 Context 

This Level 2 SFRA focuses on six areas of search. The name and location of each area of search 

identified for potential development / redevelopment is provided below:  

• Town Centre, Ivybridge; 

• Land South of A38, Ivybridge; 

• Quayside Car Park, Kingsbridge; 

• Garden Mill Industrial Estate, Kingsbridge; 

• Lower Union Road, Kingsbridge; 

• Shadycombe Car and Boat Park, Salcombe. 

Appendix A provides an overview of the area of search within each of the settlements and the 

extent of each Flood Zone.  

2.2 Overview of Flood Risk 

The dominant sources of flood risk within the Ivybridge, Kingsbridge and Salcombe are from tidal, 

fluvial and to a lesser extent, surface water flooding.  

Fluvial flood risk from the River Erme is the predominant flood source within Ivybridge. The River 

Erme flows off the steep hills to the north of the settlement and then flows through the centre of 

Ivybridge, before draining to the south.  

Kingsbridge is affected by tidal only flooding, fluvial only flooding or a combination of the two. The 

quayside and lower town is directly at risk of tidal flooding from the Kingsbridge Estuary. Fluvial 

flooding can occur in the lower town area during high tide, when the culverted watercourses 

discharging to the quay become tide locked. Fluvial flooding in the higher town can also occur due 

to these man-made watercourses flowing down through the town. 

Tidal flooding is the predominant source of flooding within Salcombe due to its estuarine location. 

Surface water flooding can also occur where intense rainfall coincides with high tides preventing 

the discharge of surface water via the drainage network. Table 2.1 displays selected historical 

flood events within Ivybridge, Kingsbridge and Salcombe. 
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Table 2.1: Selected historical flood events sourced from the Environment Agency FRIS database 

Event 
Date 

Location Details 

1989 Salcombe 91 properties affected by the December 
tidal event. 48 residential and 43 
commercial properties flooded. Thought to 
be between 1 in 5 and 1 in 10 year tidal 
event (3.14 m). 

1991 Ivybridge Sports Centre affected by flooding from the 
River Erme. 

1996 Kingsbridge Mill Street flooded. Caused by a 
combination of high spring tides and heavy 
rain. 

1999 Kingsbridge 3 properties affected in the vicinity of Derby 
Road, Kingsbridge. 

2002 Ivybridge School and businesses in Fore Street and 
Glanvilles Mill shopping centre affected. 
Flooding caused by heavy rain. 

2004 Salcombe Properties affected in Fore Street and 
Island Street to a depth of up to 3.3 m. 
Caused by a combination of high water, 
intense rainfall and drainage problems. 

2009 Kingsbridge Commercial properties flooded in the 
vicinity of Bridge Street. Flooding caused 
by a combination of intense rainfall and 
drainage problems, such as, tide locking of 
outfalls. 

Functional Floodplain 

Flood Zone 3b ‘Functional Floodplain’ (defined as land where water has to flow or be stored in 

times of flood) was initially identified in liaison with the Environment Agency for Area Centres and 

Local Centres at the SFRA Level 1 stage (see Section 4.3, SFRA Level 1 Report and 

Recommendations, June 2007).  

Where appropriate, Flood Zone 3b has been refined based on floodplain observations made during 

the area of search walkover (10th February 2009) and to reflect the updated Environment Agency 

Flood Zones. Photographs taken during the area of search walkover are provided in Appendix B. 

2.3 Data Sources 

To inform this Level 2 SFRA, data collected as part of the Level 1 SFRA and additional data 

provided by the Environment Agency have been used to investigate flood risk within Ivybridge, 

Kingsbridge and Salcombe. The sources of available data are as follows: 

• Devon Tidal Flood Zone, Areas Benefiting from Defences (ABfD) and Flood Risk Area 

Improvements (April 2008) – Provided by the Environment Agency. Information on 

flood defences and flood outlines for the Devon coast; 

• Environment Agency (2008) South Devon Catchment Flood Management Plan, dated 

September 2008 – Information on future flood management catchment policies; 

• Flood Risk Assessment Guidance for New Developments: Phase 2, FD2320/TR2 – 

Information on the flood hazard associated with varying degrees of depth and velocity; 
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• Fluvial depth data modelled using Jflow (January 2009) – Provided by the Environment 

Agency. Indicative flood extent and depth data associated with the Environment 

Agency Flood Maps;  

• Kingsbridge Flood Defence Scheme - Prefeasibility Study: Final Report, February 2004 

– Babtie Brown and Root. Provided by the Environment Agency. Information on the 

existing flood sources and mechanisms within Kingsbridge, and prefeasibility of 

potential mitigation options; 

• Light Detection and Ranging (LiDAR) data – digital elevation data provided by the 

Environment Agency; 

• National Flood and Coastal Defence Database (NFCDD) – details on the location, 

extent, standard of protection and condition of existing flood defences provided by the 

Environment Agency; 

• Ordnance Survey 10k Map Tiles – provided by South Hams District Council;  

• Planning Policy Statement 25: Development and Flood Risk (2006) – Information on 

the predicted affects of climate change on future sea levels; 

• Planning Policy Statement 25: Development and Flood Risk Practice Guide (2008) – 

Information on scope and guidance on the preparation of Level 2 SFRAs; 

• Salcombe Flood Defence Scheme - Prefeasibility Study: Final Report, October 2005 – 

Babtie Brown and Root. Provided by the Environment Agency. The document review 

process identified that the Shadycombe Car and Boat Park area of search was not 

covered by this report;  

• South West Region Extreme Tide Level Report (2003) – Information on predicted tide 

levels for extreme events provided by Environment Agency. 



South Hams District Council 

Level 2 Strategic Flood Risk Assessment 

Level 2 Strategic Flood Risk Assessment June 2009 
7 

3 Methodology 

3.1 Flood Risk Mapping 

Flood event scenarios for the predominant flood sources within each area of search have been 

provided to demonstrate the predicted flood extent and depths across each area of search, to allow 

SHDC to make informed planning decisions with regard to flood risk.  

Tidal flood extent and depths have been modelled for the current 1 in 1000 year event (Flood Zone 

2) and the current and future climate change (to 2109) 1 in 200 year events (Flood Zone 3).  

Fluvial flood extent and depths for the current 1 in 1000 and 1 in 100 year events (Flood Zones 2 

and 3 respectively) have been provided by the Environment Agency. In the absence of climate 

change extents and depths for the fluvial 1 in 100 year event (to 2109), the 1 in 1000 year fluvial 

extent and depths have been used as a surrogate to provide a conservative estimate of climate 

change effects, as demonstrated below: 

• Climate Change Fluvial Flood Zone 3 (to 2109) = Current Flood Zone 2 

This approach is consistent with the Level 1 SFRA approach (see Section 4.4, SHDC Level 1 

SFRA). Table 3.1 shows the flood event scenarios modelled for each area of search.  

Table 3.1: Flood event scenarios modelled at each area of search 

Area of 
Search  

Flood Event Scenarios modelled  Figure  
No. 

1 in 100 year fluvial event (2009 levels) A3 – A4 Town Centre, 
Ivybridge 1 in 1000 year fluvial event (2009 levels) (used as a surrogate for the 1 in 100 

year fluvial event + anticipated effects of climate change (2109) 
A3 – A4 

1 in 100 year fluvial event (2009 levels) B3 – B4 Land South of 
A38, 
Ivybridge 

1 in 1000 year fluvial event (2009 levels) (used as a surrogate for the 1 in 100 
year fluvial event + anticipated effects of climate change (2109) 

B3 – B4 

1 in 200 year tidal event (2009 levels) C3 – C4 

1 in 200 year tidal event + anticipated effects of climate change (2109) C3 – C4 

Quayside Car 
Park, 
Kingsbridge 

1 in 1000 year tidal event (2009 levels) C5 

1 in 200 year tidal event (2009 levels) D3 – D4 

1 in 200 year tidal event + anticipated effects of climate change (2109) D3 – D4 

1 in 1000 year tidal event (2009 levels) D5 

1 in 100 year fluvial event (2009 levels) D6 – D7 

Garden Mill 
Industrial 
Estate, 
Kingsbridge 

1 in 1000 year fluvial event (2009 levels) (used as a surrogate for the 1 in 100 
year fluvial event + anticipated effects of climate change (2109) 

D6 – D7 

1 in 200 year tidal event (2009 levels) E3 – E4 

1 in 200 year tidal event + anticipated effects of climate change (2109) E3 – E4 

1 in 1000 year tidal event (2009 levels) E5 

1 in 100 year fluvial event (2009 levels) E6 – E7 

Lower Union 
Road Area, 
Kingsbridge 

1 in 1000 year fluvial event (2009 levels) (used as a surrogate for the 1 in 100 
year fluvial event + anticipated effects of climate change (2109) 

E6 – E7 

1 in 200 year tidal event (2009 levels) F3 – F4 

1 in 200 year tidal event + anticipated effects of climate change (2109) F3 – F4 

Shadycombe 
Car and Boat 
Park, 
Salcombe 

1 in 1000 year tidal event (2009 levels) F5 
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The tidal and fluvial flood event scenarios have been derived using the MapInfo GIS platform to 

generate the results in a diagrammatic form that are provided in Appendix C (Figures A-F). 

Tidal Flood Risk Mapping 

The process used to establish the tidal flood depth and extent for each scenario is described 

below: 

• A digital elevation raster grid was generated within the GIS from LiDAR digital elevation 

data to provide ground level elevation information across each Area of Search; 

• A raster grid representing the flood level for each flood event scenario was generated 

within the GIS; 

• The flood depth grid was produced within the GIS by subtracting the flood level raster 

grid from the digital elevation raster grid. 

The resultant flood depth grid was overlain onto Ordnance Survey 10k Map tiles focusing on the 

appropriate area of search, to provide information on: 

• Depth and extent of flooding across the areas of search; 

• Level of flood depth hazard across the areas of search; 

• Safe access and egress routes within and beyond the areas of search. 

The flood depth grids produced within the GIS represent the tidal flood levels of the modelled 

flood event scenarios (shown in Appendix C, Figures A-F). The modelled flood event scenarios 

predict the current day and the anticipated effects of climate change to year 2109 flood extents 

and depths. Tidal flood levels used to generate the flood depth for each scenario are provided 

below:  

• 1 in 200 year tidal flood level (2009)    3.74 m AOD; 

• 1 in 200 year tidal flood level + Climate Change (2109) 4.75 m AOD; 

• 1 in 1000 year tidal flood level (2009)    4.04 m AOD. 

Current tidal flood levels stated above are based on 2002 tide levels provided within the South 

West Region Extreme Tide Level Report (Environment Agency, 2003). These levels have been 

updated to reflect current (2009) and climate change (2109) scenarios using guidance provided 

in PPS25 for annual net sea level rise. These may be subject to change in the future as new 

water level studies and climate change projections become available and should be updated 

accordingly.  

Fluvial Flood Risk Mapping 

The fluvial flood depth and extent for each scenario is based on Jflow model data provided by 

the Environment Agency. The Jflow model is a broad-scale model based on LiDAR digital 

elevation data, which provides indicative flood depth information. As a precautionary approach 

the Environment Agency generates the flood depth data at the 5 m grid resolution to ensure that 

the flood risk to potential development is considered during planning consultation.  

Flood depths taken from this model are of low confidence and should only be used to inform the 

assessment of flood risk at a strategic level, not for the determination of any engineering design 

levels. 
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The Jflow data was overlain onto Ordnance Survey 10k Map tiles focusing on the appropriate area 

of search, to provide information on: 

• Depth and extent of flooding across the areas of search; 

• Level of flood depth hazard across the areas of search; 

• Safe access and egress routes within and beyond the areas of search. 

3.2 Flood Hazard Mapping 

A flood hazard map has been produced for each site based on predicted flood depths. Information 

with respect to depth of flooding and hazard is provided in ‘Flood Risk Assessment Guidance for 

New Developments: Phase 2, FD2320/TR2’ (http://www.hydres.co.uk/). Table 3.3 illustrates the 

likely hazard to people based on flow depth and flow velocity. 

The flood hazard categories defined in Table 3.3 have been used to identify safe access and 

egress routes both inside and beyond the boundary of the new development. The flood hazard 

maps provided in Appendix C do not account for velocity as this information was unavailable from 

the existing modelling.  Velocity has therefore been assumed to be zero and the flood hazard 

maps are based on depth only.    

This approach is appropriate at a strategic level to inform SHDC decisions. Where predicted flood 

depths indicate that there is danger for ‘most’ and ‘all’ (Table 3.3) assuming zero velocity, the 

consideration of flood velocities greater than zero will have the following effect: 

• Danger for all – Hazard will remain the same 

• Danger for most – Hazard will either remain the same or increase to ‘danger for all’  

However, where possible, development should be steered away from such areas and therefore 

this approach is appropriate at the strategic level.   

Table 3.3: Danger to people for different combinations of depth and velocity. (Table 13.1 from 

‘Flood Risk Assessment Guidance for New Developments: Phase 2, FD2320/TR2). Note: The 

flood hazard categories for the purpose of this Level 2 SFRA assume zero velocity. 

Depth (m) 

 0.05 0.10 0.20 0.30 0.40 0.50 0.60 0.80 1.00 1.50 2.00 2.50 
0.00   
0.10   
0.25   
0.50   
1.00   
1.50   
2.00   
2.50   
3.00   
3.50   
4.00   
4.50   

V
e
lo

c
it

y
 (

m
 s

-1
) 

5.00   
Key: 
 Danger for some – includes children, the elderly and the infirmed 

 Danger for most – includes the general public 

 Danger for all – includes emergency services 
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The Flood Risk Assessment Guidance for New Developments: Phase 2, FD2320/TR2 provides 

an indication of the potential danger associated with driving vehicles in floodwaters: 

• Cars and vans are unstable in 0.5 m of still water; 

• Larger vehicles such as fire engines are unstable in 0.9 m of still water. 

These depth values decrease as the velocity of the flood waters increase. Paragraph 6.13 of the 

Practice Guide to PPS25 identifies that car parks should ideally not be subject to flood depths in 

excess of 0.3 m.  

3.3 Flood Risk to Third Parties  

Flood Storage Capacity 

It is important to differentiate between tidal and fluvial sources in relation to the effects on flood 

storage and risk to third parties. In open tidal areas, proposed development or raising the ground is 

unlikely to impact on maximum tidal levels due to the infinite amount of water associated with tidal 

flood water. Therefore the provision of compensatory storage should not be necessary as there 

would be no increased flood risk to third parties.  

An exception in tidal areas is where raised defences exist. Where a flood event exceeds the 

standard of protection afforded by the flood defences, overtopping of flood defences may occur. 

New development behind flood defences may displace water therefore increasing risk to third 

parties.  

Due to the finite amount of water associated with fluvial flood water there are few circumstances 

where development within the floodplain would not increase the risk of flooding to third parties. The 

provision of compensatory flood storage or conveyance would normally be required for 

development within the fluvial floodplain. 

Surface Water Management  

Surface water management arrangements at the proposed developments should be such that the 

volumes and peak flow rates of surface water leaving a developed site are no greater than the 

rates prior to the proposed development, unless specific off-site arrangements are made and result 

in the same net effect. PPS25 recommends the use of Sustainable Drainage Systems (SuDS) to 

be incorporated into the development at the design stage. This will ensure that flood risk to third 

parties is not increased.  

3.4 Update and Maintenance 

SFRAs should be considered as ‘live’ documents where regular review and monitoring should be 

undertaken to ensure that the best available data on flood risk issues is being used to inform 

SHDC planning decisions. This may include consideration of: 

• UK Climate Change Impact Programme (UKCIP) – climate change updates; 

• PPS25 and PPS25 Practice Guide updates; 

• Fluvial and tidal modelling updates; 

• Development of new flood alleviation measures. 
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As part of their Annual Monitoring Report SHDC should liaise with the Environment Agency to 

identify significant changes to the Environment Agency Flood Zones 2 and 3 and obtain additional 

information on flooding from other sources such as groundwater, surface water, sewers and 

artificial sources.  
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4 Results 

4.1 Ivybridge – Town Centre 

Table 4.1: Town Centre key information 

Area of Search: Town Centre 

Predominant Flood Source: Fluvial 
Current Future 

Predominant Flood Hazard Category Low Risk Low Risk 

Standard of Defence* Unknown Unknown 

Other Considerations Comments 

Ownership and Maintenance* Private  

Defence Type* Natural bank  

Third Party Impacts None (provided mitigation measures are adopted) 

Safe Access and Egress Achievable via Fore Street and Marjorie Kelly Way. 

Mitigation Measures 

Development should be sequentially located based on 

flood risk vulnerability classification (PPS25 Table D.2), 

within areas classified as low risk.  

Incorporation of SuDS to ensure flood risk to third 

parties is not increased.  

*Based on information in the National Flood and Coastal Defence Database (NFCDD) 

The Town Centre area of search is within central Ivybridge. The predominant flood risk is from 

fluvial sources associated with the River Erme, which flows through the centre of the site. This is 

limited to the river margin with the majority of the area located in Flood Zone 1 (Figure A1). 

Although ground levels are relatively flat across this area of search, Figure A2 identifies that 

lower ground levels exist towards the south west. Onsite ground levels range from approximately 

44 m AOD in the south, adjacent to the River Erme in the vicinity of the A38, to approximately 58 

m AOD towards the north in the vicinity of the junction between Glanvilles Road and Fore Street.  

Flood Defence 

The NFCDD indicates that the River Erme consists of natural bank in the vicinity of this area of 

search. Observations during a site walkover identified the presence of informal defences, in the 

vicinity of Glanvilles Mill Shopping Centre. These included masonry walls on the right hand bank. 

One of these masonry walls, which forms the southern boundary of the Glanvilles Mill Shopping 

Centre, is raised approximately 1.4 m above ground level (see Appendix B). 

The refined extent of Flood Zone 3b (Figure A1) is contained within the current river corridor in 

the north of this area of search. This is due to the presence of the raised masonry wall, which 

prevents the flow of water onto the area of search in times of flood. The extent of Flood Zone 3b 

in the south of this area of search is more extensive due to the River Erme consisting 

predominantly of natural bank in this location (Figure A1).  
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Current Flood Risk 

The current fluvial flood depth and extent across this area of search from the 1 in 100 year and 1 

in 1000 year event is shown in Figure A3. The fluvial flood extent from the 1 in 100 year and 1 in 

1000 year event are shown to be similar, covering the river margins. The most notable increase 

in the flood extent due to the 1 in 1000 year event is to the south west of this area of search in 

the vicinity of Park Street. 

Climate Change Flood Risk 

The anticipated effects of climate change on fluvial flood risk can be seen by comparing the 1 in 

100 year and 1 in 1000 year flood extents and depths (see Section 3.1). Figure A3 indicates that 

the flood depths and extents are similar during both scenarios with the most notably increase in 

the south west of this area of search in the vicinity of Park Street. Taking into account the flood 

mapping presented in Figure A3 the anticipated effect of climate change is not considered 

significant. The majority of land will remain in Flood Zone 1. 

Flood Hazard 

The flood hazard from the 1 in 100 year and 1 in 1000 year fluvial event is displayed in Figure 

A4. This illustrates that the majority of the area is situated on land classified as low risk. Land 

adjacent to the River Erme located within the flood extent is classified as danger for some and 

danger for most. The allotment land located towards the south west of Park Street has an 

associated flood hazard ranging from danger for some to danger for all during the 1 in 1000 year 

fluvial event.   

Access/Egress 

Safe access and egress routes can be achieved by both vehicle and foot via Fore Street and 

Marjorie Kelly Way using existing transport routes.  

Other Flood Sources 

A mill leat located within this area of search is identified on Figure A1 with photographs taken 

during the site walkover provided in Appendix B. 

The flow entering the leat, in the vicinity of Glanvilles Mill Shopping Centre, is restricted by a 

control structure. Before rejoining the River Erme to the south of this area of search, a mill drop 

exists south east of Keaton Road, which then enters a culverted channel and rejoins the River 

Erme to the north of the A38. Flood water backing up along the mill leat from the River Erme 

would be restricted to the land south of the mill drop.  

The flood risk associated with this mill leat is considered low, however a site specific Flood Risk 

Assessment of development proposed in the vicinity of this man-made channel should further 

investigate potential flood risk to development. 

  

Summary 

The majority of the Town Centre area of search is located within Flood Zone 1. A thin strip of 

land adjacent to the River Erme is located within Flood Zones 2, 3a and 3b. Unofficial defences 

exist in the vicinity of Glanvilles Mill Shopping Centre towards the north of this area of search.  
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The anticipated effect of climate change on flood risk in terms of the flood extent and flood 

depths are considered negligible. The majority of the land is classified as a low risk flood hazard. 

Therefore development can be located sequentially based on flood risk vulnerability, within the 

areas classified as low risk. Safe access and egress routes can be achieved both within and 

beyond the site boundary.  

A site specific Flood Risk Assessment for redevelopment of this area of search, if allocated, 

should ensure that there is no transfer of flooding to third parties through the obstruction of flood 

flow routes or loss of flood storage capacity. The design and layout should incorporate the use of 

SuDS to minimise surface water flood risk, to, and from the development. 
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4.2 Ivybridge – Land South of A38 

Table 4.2: Land South of A38 key information 

Area of Search: Land South of A38  

Predominant Flood Source: Fluvial 
Current Future 

Predominant Flood Hazard Category Low Risk Low Risk 

Standard of Defence* Unknown Unknown 

Other Considerations Comments 

Ownership and Maintenance* Private 

Defence Type* Natural bank 

Third Party Impacts None (provided mitigation measures are adopted) 

Safe Access and Egress 
Safe access and egress route to the north via the B3213 
may be achievable. 

Mitigation Measures 

Development should be sequentially located based on 

flood risk vulnerability classification (PPS25 Table D.2), 

within areas classified as low risk.  

Incorporation of SuDS to ensure flood risk to third 

parties is not increased.  

*Based on information in National Flood and Coastal Defence Database 

The Land South of A38 area of search is located in close proximity to the River Erme. The 

predominant flood risk is from fluvial sources associated with the River Erme. This is limited to 

small areas with the majority of land located within Flood Zone 1 (Figure B1). 

This area of search consists of two distinct areas which are separated by the A38 slip road. The 

land to the north of the slip road is currently occupied by light industrial units and a building used 

by the Devon Fire and Rescue Service. The land to the south of the slip road, to the east of the 

B3213, is currently grassland used for grazing. These two areas will be referred to as the 

‘Industrial Area’ and ‘Grassland Area’ respectively.  

Site elevations displayed in Figure B2 show that the land slopes down towards the south. 

Ground levels range from a minimum of 34 m AOD up to 46 m AOD. 

Flood Defence 

NFCDD indicates that the River Erme in the vicinity of the site consists of natural bank, natural 

channel. Observations during a site walkover identified the presence of informal defences. 

These included a masonry wall along the river corridor, adjacent to the Industrial Area. The 

masonry wall is approximately 0.6 m above the surrounding ground level. Photographs provided 

in Appendix B indicate sections along the wall where breaching is most likely to occur.  

The extent of Flood Zone 3b has been refined around the Industrial Area (see Figure B1). Flood 

Zone 3b is contained within the current river corridor, due to the presence of the raised masonry 

wall, which prevents the flow of water onto the area of search in times of flood.    
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 Current Flood Risk 

The current flood depth and extent across this area of search from the 1 in 100 year and 1 in 

1000 year fluvial event are shown in Figure B3. This indicates that during both events the 

majority of the site remains within Flood Zone 1. An area of low lying land towards the south 

west of the Grassland Area, including the B3213 is located within the flood extent with depths 

which range from a minimum of 0 m up to 0.5 m.  

During the 1 in 1000 year event the flooded extent partially covers land towards the west of the 

Industrial Area, including the access road, adjacent to the River Erme. The maximum flood 

depths in this area during the 1 in 1000 year event range from a minimum of 0 m up to 0.5 m. 

The flood depth and extent within the Grassland Area remain similar to the 1 in 100 year event. 

 Climate Change Flood Risk 

The anticipated effects of climate change on fluvial flood risk can be considered by comparing 

the 1 in 100 year and 1 in 1000 year flood extents and depths (see Section 3.1). Figure B3 

indicates that the majority of land will remain in Flood Zone 1. The flood extent to the west of the 

Industrial Area will increase covering the access road and western margins of the Industrial 

Area. The flood depth and extent within the Grassland Area remain similar to the 1 in 10. 

Flood Hazard 

The flood hazard from the 1 in 100 year and 1 in 1000 year fluvial event is displayed in Figure 

B4. This illustrates that the majority of this area of search is situated on land classified as low 

risk. The flood hazard associated with areas identified within the flood extent, such as the B3213 

and the low lying land towards the south west of the Grassland Area ranges from low risk to 

danger for some. 

When accounting for the anticipated effects of climate change the flood hazard associated with 

the Grassland Area remains the same. The flood hazard associated with the land towards the 

west of the Industrial Area, including the main access road increases from low risk to danger for 

some.  

Access/Egress 

During the 1 in 100 year and 1 in 1000 year fluvial events safe access and egress routes to and 

from this area of search are restricted, due to the inundation of the B3213 to the south. Safe and 

access and egress to the north via the B3213 is considered the more feasible option and should 

be considered further as part of a site specific Flood Risk Assessment
1
. 

The Environment Agency flood warning service covers this area of search providing adequate 

time to evacuate the site or to retreat to a safe position, before the onset of a flood event. 

Other Flood Sources 

Land drains located within this area of search are identified on Figure B1. The contributing area 

to these land drains is relatively small and is limited to draining the grassland located within this 

area of search. Although the associated flood risk with these drains is considered to be low, 

where development is proposed in close proximity a site specific Flood Risk Assessment should 

investigate further potential flood risk from this source. 

                                                      
1
 The Jflow fluvial flood depth data provided by the Environment Agency ignores the presence of structures such as road bridges. 

Although the mapping in Figure B3 indicates the road bridge over the B3213 is ‘flooded’, however, comparison of flood depths and 
site observations indicates that this is unlikely and access/egress is achievable. 
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 Summary 

The majority of the Land South of A38 Area of Search is located within Flood Zone 1. The effect 

of climate change on the 1 in 100 year fluvial event does not significantly increase the flooded 

extent or flood depths across this area of search.  

The flood hazard associated with the areas identified as being inundated with flood waters range 

from low risk to danger for some. Development can be sequentially located based on flood risk 

vulnerability classification (PPS25 Table D.2), within areas classified as low risk.  

Safe access and egress routes are restricted during the 1 in 100 year and 1 in 1000 year fluvial 

event. Safe access and egress to the north via the B3213 is considered the more feasible option 

and should be considered further as part of a site specific Flood Risk Assessment. 
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4.3 Kingsbridge – Quayside Car Park 

Table 4.3: Quayside Car Park key information 

Area of Search: Quayside Car Park 

Predominant Flood Source: Tidal, 
Fluvial and Surface Water 

Current Future 

Predominant Flood Hazard Category Danger for Some Danger for Most 

Standard of Defence* Unknown Unknown 

Other Considerations Comments 

Ownership and Maintenance of 
Defences* 

Private 

Defence Type* Tidal raised defence (man-made), masonry wall. 

Areas Benefiting from Tidal Defence** No 

Third Party Impacts None 

Safe Access and Egress 

Safe access and egress is restricted by vehicle and 

foot, but considered achievable via steep ground to the 

west by foot (with mitigation). 

Mitigation Measures 

Works necessary to secure vehicle and foot safe 

access and egress to the west via Tumbly Hill. In 

areas affected by tidal flooding only, land raising could 

be a potential mitigation option.  

*Based on information in National Flood and Coastal Defence Database 
**Based on information in Devon Tidal Flood Zone, ABD and Flood Risk Area Improvements (Royal Haskoning, 2008).  

The Quayside Car Park area of search is situated adjacent to the Kingsbridge Estuary, and 

therefore tidal flooding is the predominant source of flood risk at this location. The present day 

tidal flood levels and the tidal flood levels inclusive of climate change used to generate the 

modelled flood scenarios are provided in Section 3.1. Whilst the predominant flood source 

across this area of search is tidal, to the north in the vicinity of the Bus Station, there is also a 

potential flood risk posed by fluvial and surface water flood sources. 

The majority of the Quayside Car Park is located within Flood Zone 3a (Figure C1). Site 

elevations displayed in Figure C2 identifies the low lying land of the Quayside Car Park adjacent 

to the Kingsbridge Estuary, with land to the west rising steeply. The low lying ground is 

approximately 4 m AOD.  

Flood Defence 

No land at risk from tidal flooding within this area of search benefits from official defences (Royal 

Haskoning, 2008). Existing flood defences along the Quayside Car Park consist of man-made 

defences which are level with the quayside.  
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Current Flood Risk 

The current flood extent and depths across this area of search from the 1 in 200 year tidal flood 

event are shown in Figure C3. The flooded extent covers the low lying land of the Quayside Car 

Park with flood depths ranging from 0.25 m in the west to 0.75 m in the east. The higher ground 

to the west of the Quayside Car Park is situated outside of the flood extent.  

Climate Change Flood Risk 

The anticipated effects of climate change, during the 1 in 200 year tidal event are considered in 

Figure C3. Flood depths increase by approximately 1 m across the flooded area to depths of up 

to 2 m. The flood extent remains similar to the current 1 in 200 year flood extent.    

Flood Hazard 

The current and future flood risks for the 1 in 200 year tidal flood event are illustrated in Figure 

C4. This indicates the predominant hazard is low risk for both the current and future. Within the 

flood extent the current and future flood risks for the 1 in 200 year tidal flood event is 

predominantly danger for some and danger for most. 

Figure C5 displays the flood depths and hazards associated with the current 1 in 1000 year tidal 

flood event. The depths and hazard associated with this flood event are less severe at this site 

than the 1 in 200 year tidal flood event inclusive of the effect of climate change. 

Access/Egress 

Safe access and egress routes both within and beyond this area of search are restricted during a 

1 in 200 year tidal event. The low ground level within the Quayside Car Park in comparison to 

the higher ground to the west means that the opportunity for safe access and egress both for 

people and vehicles is considerably reduced. Safe access and egress for pedestrians and 

vehicles may be achievable, with mitigation, to the west via Tumbly Hill.  

The land to the north of the Quayside Car Park, in the vicinity of the Bus Station, is also 

susceptible to fluvial and surface water flooding (see Section 4.5). Therefore a safe access and 

egress route to the north is considered unlikely.  

The effects of climate change on the 1 in 200 year tidal flood event increases the depth of 

flooding across the Quayside Car Park area, resulting in a predominant flood hazard of danger 

for most. Flood depths within this flood hazard classification can make vehicles difficult to control 

or if stationary may cause cars to float. 

The Environment Agency flood warning service covers this area of search providing adequate 

time to evacuate the site or to retreat to a safe position, before the onset of a flood event. 

Summary 

The low lying area occupied by the Quayside Car Park area of search is inundated with flood 

waters up to 0.75 m in depth during the 1 in 200 year tidal event. The effects of climate change 

on the 1 in 200 year tidal event increase the flood depth at the site; however the flood extent 

remains similar. The flood depth will increase by approximately 1 m creating a flood hazard 

classified as ‘danger for most’. Safe access and egress routes are considered difficult to achieve 

both inside and beyond the site boundary. However safe access and egress to and from the site 

may be achievable to the west via Tumbly Hill. 
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4.4 Kingsbridge – Garden Mill Industrial Estate 

Table 4.4: Garden Mill Industrial Estate key information 

Area of Search: Garden Mill Industrial 
Estate 

Predominant Flood Source: 
Tidal/Fluvial 

Current Future 

Predominant Flood Hazard Category Low Risk Low Risk  

Standard of Defence* Unknown Unknown 

Other Considerations Comments 

Ownership and Maintenance* Private 

Tidal Defence Type* Tidal raised defence (man-made), masonry wall 

Fluvial Defence Type Culverted watercourse section and flood storage area 

Areas Benefiting from Tidal Defence** No 

Third Party Impacts 
Potential to increase flooding to third parties by 
obstruction of flow routes or loss of flood storage 
capacity.  

Safe Access and Egress Achievable to the west via Derby Road.  

Mitigation Measures 

Development should be sequentially located based on 

flood risk vulnerability classification (PPS25 Table 

D.2), within areas classified as low risk. 

*Based on information in National Flood and Coastal Defence Database. 
**Based on information in Devon Tidal Flood Zone, ABD and Flood Risk Area Improvements (Royal Haskoning, 2008).  

The Garden Mill Industrial Estate area of search is at risk from both tidal and fluvial flooding. The 

present day tidal flood levels and the tidal flood levels inclusive of climate change used to 

generate the modelled flood scenarios are provided in Section 3.1. The majority of this area of 

search is located within Flood Zone 1, with areas of land located within Flood 3a and Flood Zone 

2 (Figure D1). 

Fluvial flooding occurs when high flows discharging to the Kingsbridge Estuary are restricted 

during high tide. Observations during a site walkover indicate that fluvial flooding, from the 

Dodbrooke Stream, occurs in the vicinity of Derby Road, affecting transport routes and buildings 

(see Appendix B). 

Figure D2 shows the varying ground levels across this area of search, which range from 

approximately 4 m AOD on the land adjacent to Derby Road to approximately 14 m AOD 

towards the north east.  

Flood Defence 

No land at risk from tidal flooding within this area of search benefits from official defences (Royal 

Haskoning, 2008). Existing flood defences along the promenade consist of man-made defences 

which are level with the quayside.  
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The Dodbrooke Stream discharges to the Kingsbridge Estuary via a culvert. At present there is 

no tidal flap or other outfall structure on the outlet and the invert level will allow tidal water to flow 

into the culvert at every high tide.  

When high fluvial flows in the Dodbrooke Stream coincide with a high tide, fluvial flooding can 

occur within the low lying land (approximately less than 4 m AOD) as identified on Figure D2. 

The low lying area near the bowling green, to the west of Derby Road (outside of the area of 

search) appears to have been designed to flood during these fluvial flood events, due to the 

existence of an overflow pipe from Derby Road. This flood storage area offers a level of 

protection to the area of search in the vicinity of Derby Road. 

At present the Dodbrooke Stream flows through a culvert underneath Derby Road, returning to 

an open channel, before entering a culvert again, approximately 30 m to the south west. The 

watercourse remains within this culvert for approximately 170 m, before discharging to the 

Kingsbridge Estuary.  

The South Devon Catchment Flood Management Plan prepared by the Environment Agency 

indicates that action needs to be taken to reduce current and future flood risk within Kingsbridge 

(Environment Agency, 2008). Developer contributions should be sought to reduce flood risk 

posed to future redevelopment, if allocated, while enhancing amenity benefits within this area of 

search. Developers should consult the Environment Agency and SHDC drainage engineer’s 

when considering feasible flood alleviation options. 

Current Flood Risk 

The current tidal flood risk posed to this area of search during the 1 in 200 year flood event is 

shown in Figure D3. The flood extent covers the low lying area adjacent to Derby Road and the 

Dodbrooke Stream with flood depths of approximately 0.25 m to 0.75 m. 

The current fluvial flood risk posed to this area of search during the 1 in 100 year flood event is 

shown in Figure D6.  The flooded extent covered by this fluvial event is similar to the tidal event 

inundating the low lying areas adjacent to Derby Road and the Dodbrooke Stream with flood 

depths, which range from a minimum of 0.25 m up to 0.75 m. The fluvial flood extent during the 1 

in 100 year extends upstream of the area with flood depths of up to 1 m experienced. 

Climate Change Flood Risk 

The flood depths across this area of search from the 1 in 200 year tidal flood event accounting 

for the anticipated effects of climate change are shown in Figure D3. This illustrates that the tidal 

flood extent remains similar, with an increase in flood depths by approximately 1 m, up to 1.75 

m.  

The anticipated effects of climate change on fluvial flood risk can be seen by comparing the 1 in 

100 year and 1 in 1000 year flood extents and depths (see Section 3.1).Figure D6 indicates that 

the fluvial flood extent will remain similar, with flood depths ranging from a minimum of 0.25 m up 

to 1.25 m.  

Flood Hazard 

The current and future flood risks for the 1 in 200 year tidal flood event are illustrated in Figure 

D4. This indicates the predominant hazard is low risk for both the current and future. Within the 

flood extent the predominant flood hazard is currently danger for some and increases to danger 

for most when accounting for the anticipated effects of climate change. 
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Figure D5 displays the flood depths and hazards associated with the current 1 in 1000 year tidal 

flood event. The depths and hazard associated with this flood event are less severe at this site 

than the 1 in 200 year tidal flood event inclusive of climate change.   

The flood hazard from the 1 in 100 year and 1 in 1000 year fluvial event is displayed in Figure 

D7. This illustrates that the majority of this area of search is situated on land classified as low 

risk. Within the flood extent the predominant flood hazard for both scenarios is danger for most. 

Where land is at risk from both tidal and fluvial flooding the worst case scenario should be 

considered when looking at spatial planning. Therefore SHDC should plan future regeneration of 

this area based on the most significant risk. 

Access/Egress 

Safe access and egress routes both within and beyond this area of search boundary are 

achievable via Derby Road. The main access and egress route connecting to Derby Road could 

be located towards the north west of the area of search to ensure that it remains within the low 

risk flood hazard area. If allocated, the proposed redevelopment design and layout should 

ensure that safe access and egress within the site boundary is achievable. 

A site specific Flood Risk Assessment for redevelopment of this area of search, if allocated, 

should ensure that there is no transfer of flooding to third parties through the obstruction of flood 

flow routes or loss of flood storage capacity. In addition, if flood mitigation measures were viable, 

funding and maintenance for the lifetime of the development should be sought through a Section 

106 agreement. 

Summary 

The Garden Mill Industrial Estate Area of Search is at risk from both tidal and fluvial flooding. 

Fluvial flooding is exacerbated by the effects of tide locking restricting the fluvial discharge to the 

Kingsbridge Estuary. The predominant flood hazard across this area of search is classified as 

low risk. Within the flood extent the flood hazard associated with fluvial flood risk is the most 

severe, classified as danger for most. Safe access and egress routes are considered achievable 

via Derby Road.  

Developer contributions should be sought to reduce flood risk posed to future redevelopment, if 

allocated, while enhancing amenity benefits within this area of search. Developers should 

consult the Environment Agency and SHDC drainage engineer’s when considering feasible flood 

alleviations options. 
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4.5 Kingsbridge – Lower Union Road Area 

Table 4.5: Lower Union Road Area key information 

Area of Search: Lower Union Road 
Area 

Predominant Flood Source: 
Fluvial/Tidal 

Current Future 

Predominant Flood Hazard Category 
Low Risk – Danger for 

Some 
Low Risk – Danger for Most 

Standard of Tidal Defence* Unknown Unknown 

Other Considerations Comments 

Ownership and Maintenance of Tidal 
Defences* 

Private 

Tidal Defence Type* Tidal Raised defence (man-made), Masonry Wall. 

Areas Benefiting from Tidal 
Defence**  

No 

Third Party Impacts 
Potential to increase flooding to third parties by 
obstruction of flow routes or loss of flood storage 
capacity. 

Safe Access and Egress 
Safe access and egress should be achieved via Ilbert 
Road connecting to the A381 or via West Cookworthy 
Road to the north.  

Mitigation Measures 
Incorporation of SuDS, reduction of impermeable area 

and a strategic surface water system. 

*Based on information in National Flood and Coastal Defence Database. 
**Based on information in Devon Tidal Flood Zone, ABD and Flood Risk Area Improvements (Royal Haskoning, 2008).  

The Lower Union Road area of search is at risk from both tidal and fluvial flooding. The present 

day tidal flood levels and the tidal flood levels inclusive of climate change used to generate the 

modelled flood scenarios are provided in Section 3.1.  

The lower town area in the vicinity of the Bus Station and Mill Road included with this area of 

search is directly affected by tidal flooding. Fluvial flooding can also occur in the lower town area 

associated with tide locking of flows from the Duncombe Stream and Western Backway. The 

Kingsbridge Flood Defence Scheme - Prefeasibility Study indicates that over the last 25 years 

there have been at least 12 reported flood events affecting the lower town area of Kingsbridge 

(Environment Agency, 2004). Fluvial flooding associated with culverted and man-made sections 

of the Western Backway can also occur.   

Although this area has land located within Flood Zone 1, significant areas are located within 

Flood Zone 3a. Figure E1 shows that the lower town area and the south section of Lower Union 

Road are predominantly located within Flood Zone 3a. A relatively thin strip of land extending 

north, following the current path of the Western Backway watercourse, is located within Flood 

Zone 3b and Flood Zone 3a. 
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Ground levels across this area of search are displayed in Figure E2, which identifies the low 

lying areas of the lower town (ground level <4 m AOD) in comparison to the steep hills rising to 

the north from the head of the estuary (ground level >26 m AOD). 

Flood Defences 

No land at risk from tidal flooding within this area of search benefits from official defences (Royal 

Haskoning, 2008). The defences that front the head of the Kingsbridge Estuary consist of man-

made defences which are level with the quayside. During a very high tide water can come up to 

road level, in the lower town area via the highway drainage, without overtopping the quay. 

The Western Backway watercourse flows in a southerly direction and is heavily modified. The 

original watercourse has been diverted in the area around Popular Drive and now follows the 

course of a mill leat that is elevated above the base of the valley. It connects with the Duncombe 

Stream before discharging through a central culvert into the estuary. Information held within the 

NFCDD database indicates that defence structures along this route are purely for the purpose of 

water conveyance and security, rather than official flood defence structures.  

The Western Backway catchment consists predominantly of impermeable surfaces due to the 

catchments urbanised nature. During a rainfall event surface water rapidly drains to this 

watercourse via overland and surface water drainage systems. When fluvial flows coincide with 

high tides the rapid conveyance of water along the Western Backway exacerbates the flood risk 

posed to the lower town area. 

The South Devon Catchment Flood Management Plan prepared by the Environment Agency 

indicates that action needs to be taken to reduce current and future flood risk within Kingsbridge 

(Environment Agency, 2008). Developer contributions should be sought to reduce flood risk 

posed to future redevelopment within this area of search, if allocated. A joint approach between 

all stakeholders, should explore a holistic approach to the regeneration of this area. Mitigation 

measures such as the incorporation of SuDS, the reduction of impermeable area and the 

potential for a strategic surface water system should be considered.   

Current Flood Risk 

The current tidal flood risk posed to the Lower Union Road Area of Search during the 1 in 200 

year flood event is shown in Figure E3. The flood extent covers the low lying land in the vicinity 

of the Bus Station, Mill Street and extending towards the north west up Lower Union Road, with 

flood depths of approximately 0.25 m to 1.5 m. 

Figure E6 shows the current fluvial flood risk posed to this area of search during the 1 in 100 

year flood event. Figure E6 shows how the fluvial flood extent, inundates the land adjacent to the 

Western Backway watercourse and the low lying land, to the west, in the vicinity of Lime Grove. 

Climate Change Flood Risk 

The flood depths across this area of search from the 1 in 200 year tidal flood event, inclusive of 

climate change are shown in Figure E3. This illustrates that the tidal flood extent remains similar, 

with an increase in flood depths by approximately 1 m, up to 2.5 m.  

The anticipated effects of climate change on fluvial flood risk can be seen by comparing the 1 in 

100 year and 1 in 1000 year flood extents and depths (see Section 3.1) Figure E6 indicates that 

the fluvial flood depth and extent will remain similar, with flood depths ranging from a minimum of 

0.25 m up to 1.5 m. 
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Flood Hazard 

The current and future flood risks for the 1 in 200 year tidal flood event are illustrated in Figure 

E4. This indicates the predominant hazard is low risk for both the current and future. Within the 

flood extent the predominant flood hazard is currently danger for most, with large areas 

increasing to danger for all when accounting for the anticipated effects of climate change. 

Figure E5 displays the flood depths and hazards associated with the current 1 in 1000 year tidal 

flood event. The depths and hazard associated with this flood event are less severe at this site 

than the 1 in 200 year tidal flood event inclusive of climate change. 

The flood hazard from the 1 in 100 year and 1 in 1000 year fluvial event is displayed in Figure 

E7. This illustrates that the majority of this area of search is situated on land classified as low 

risk. Within the flood extent the predominant flood hazard for both scenarios is danger for most.  

The Lower Union Road area of search is located within a relatively steep catchment, therefore 

the velocity of flood waters are likely to be greater than zero, as discussed in Section 3.2. When 

considering velocity, where the flood hazard is shown to be danger for most, the hazard may 

either remain the same or increase to danger for all. Where the flood hazard is currently shown 

as danger for all, the hazard will remain the same. 

Where land is at risk from both tidal and fluvial flooding the worst case scenario should be 

considered when looking at spatial planning. Therefore SHDC should plan future regeneration of 

this area based on the most significant risk. 

Access/Egress 

Safe access and egress routes should be achievable to the west via Ilbert Road connecting to 

the A381 and to the north via West Cookworthy Road. The regeneration of this area should be 

considered at the holistic scale to deliver realistic and not piecemeal flood risk management and 

development. Developer contributions should be sought to ensure safe access and egress is 

achievable throughout the proposed redevelopment area.  

The Environment Agency flood warning service covers this area of search providing adequate 

time to evacuate the site or to retreat to a safe position, before the onset of a flood event. 

Summary 

Over the last 25 years there have been at least 12 reported flood events affecting the lower town 

area of Kingsbridge (Environment Agency, 2004). The Lower Union Road area of search is at 

risk from both tidal and fluvial flooding. Fluvial flooding in the lower town area is exacerbated by 

tide locking restricting the fluvial discharge to the Kingsbridge Estuary. Although a large part of 

this area has a flood hazard classified as low risk, a significant amount of land is located within 

the flooded extent, which has a flood hazard ranging from danger for some to danger for most. 

Safe access and egress to and from this area of search is considered achievable via transport 

routes to the west and north of Kingsbridge.  

Mitigation options should explore a holistic approach to the regeneration of this area. The 

incorporation of SuDS, the reduction of impermeable area and the potential for a strategic 

surface water system should all be considered.   



South Hams District Council 

Level 2 Strategic Flood Risk Assessment 

Level 2 Strategic Flood Risk Assessment June 2009 
26 

4.6 Salcombe – Shadycombe Car and Boat Park 

Table 4.6: Shadycombe Car and Boat Park key information 

Area of Search: Shadycombe Car and 
Boat Park 

Predominant Flood Source: Tidal 

Current Future 

Predominant Flood Hazard Category Danger for Most Danger for All 

Standard of Defence* 1 in 1 Year < 1 in 1 Year 

Other Considerations Comments 

Ownership and Maintenance** Private/Local Authority 

Defence Type* 
Tidal Defence (man-made). Mixed revetment to the 
south and with sheet piling and pre-cast concrete wall to 
the north. 

Areas Benefiting from Tidal Defence** No 

Third Party Impacts None  

Safe Access and Egress 
Unlikely to be achievable due to depths experienced on 
Gould Road. 

Mitigation Measures 
Land raising to reduce the depth of flood water in 

extreme conditions to acceptable levels. 

*Based on information in National Flood and Coastal Defence Database 

Shadycombe Car and Boat Park area of search is located adjacent to Batson Creek, north of 

Salcombe, and therefore tidal flooding is the predominant source of flooding. The present day 

tidal flood levels and the tidal flood levels inclusive of climate change used to generate the 

modelled flood scenarios are provided in Section 3.1.  

The majority of this area of search is located within Flood Zone 3a (Figure F1). Site elevations 

displayed in Figure F2 show that the area of search is relatively level and low lying 

(approximately 4 m AOD) in comparison to the land to the west which rises steeply to ground 

levels greater than 26 m AOD.  

Flood Defence 

Observation during a site walkover identified defences, which consist of mixed revetment in the 

south and sections of sheet piling and pre-cast concrete retaining wall in the north. The lowest 

point in the defence is 2.90 m AOD.  

 Current Flood Risk 

The current flood extent and depths across this area of search from the 1 in 200 year tidal flood 

event are shown in Figure B3. The flood extent covers the majority of the area, with depths 

which range between 0.25 m and 1 m; similar depths are experienced along Gould Road.   
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 Climate Change Flood Risk 

The flood depths across this area of search from the 1 in 200 year tidal flood event inclusion of 

climate change to year 2109 are shown in Figure F3. This illustrates that the flood extent 

remains similar across the majority of this area of search, however an increase in the flood 

extent is observed to the west of Gould Road, affecting a number of buildings located in the 

vicinity. Depths within the flooded extent increase by approximately 1 m across this area of 

search with depths of up to 2.5 m experienced. 

 Flood Hazard 

The current and future flood risks for the 1 in 200 year tidal flood event are illustrated in Figure 

F4. This indicates that the majority of this area currently has a flood hazard classified as danger 

for most, increasing to danger for all, when considering climate change effects. The current day 

flood hazard along Gould Road ranges from low risk to danger for most. However, when 

considering climate change effects, the flood hazard along Gould Road, ranges from danger for 

most to danger for all. 

Figure F5 illustrates the flood depths and hazard associated with the current 1 in 1000 year tidal 

flood event. The depths and hazard associated with this flood event are less severe than the 

predicted 1 in 200 year event inclusive of climate change.   

 Access/Egress 

A safe access and egress route may be achievable to the south along Gould Road when 

considering the flood hazard resulting from the current 1 in 200 year tidal flood extent and depth. 

However, when considering climate change effects it is unlikely that this route would be 

achievable. Safe access and egress may be achievable by foot to the higher ground to the west 

of this area. 

The Environment Agency flood warning service covers this area of search providing adequate 

time to evacuate the site or to retreat to a safe position, before the onset of a flood event. 

 Summary 

The Shadycombe Car and Boat Park area of search is almost entirely located within Flood Zone 

3a. When considering the effect of climate change during a 1 in 200 year event the flood extent 

increases towards the south in the vicinity of Gould Road, affecting a number of buildings. The 

flood depths across this area of search increase by approximately 1 m when considering climate 

change, creating a flood hazard classified as danger for all across the majority of this area of 

search. 

Safe access and egress routes across this area of search are considered unlikely due to flood 

depths up to a maximum of 2.5 m when allowing for the anticipated effects of climate change. 

Gould Road, the main access and egress route to and from this area of search has a flood 

hazard classified as danger for most. Safe access and egress by foot to the higher land to the 

west may be achievable. Due to the significant flood depths across this area of search, including 

the access and egress routes, raising ground levels to reduce flood risk is not considered a 

deliverable option, especially when considering sustainability. 
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5 Summary 

This Level 2 SFRA has focused on six areas of search located within Ivybridge, Kingsbridge and 

Salcombe, which have been identified as requiring further investigation in terms of flood risk, 

namely: 

• Town Centre Mill, Ivybridge; 

• Land South of A38, Ivybridge; 

• Quayside Car Park, Kingsbridge; 

• Garden Mill Industrial Estate, Kingsbridge; 

• Lower Union Road, Kingsbridge; 

• Shadycombe Car and Boat Park, Salcombe. 

Flood event scenarios for the predominant flood sources within each area of search have been 

modelled to demonstrate the predicted current and future climate change (to year 2109) flood 

extent and depths at across each area of search, to allow SHDC to make informed planning 

decisions with regard to flood risk. The flood hazard associated with the flood depth within each 

area of search has been determined and used to assess safe access and egress routes at the 

location. Table 5.1 provides a summary for all of the areas of search. 

This report has identified that the six areas of search have varying degrees of flood risk 

associated with them, resulting from the associated flood extents and depths. Where safe 

access and egress routes from the area of search have been identified as problematic an 

engineering feasibility report to address these difficulties at the planning application stage is 

recommended.   

All of the areas of search, if allocated, will require a detailed site specific Flood Risk Assessment 

at the planning application stage to investigate the flood risk issues identified within this Level 2 

SFRA. It should be noted that the statements made in this report are based on the best available 

data at the time of writing and therefore further study prior to allocation may be beneficial to 

confirm the viability of potential development.    
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Table 5.1: Summary of Flood Risk for the areas of search identified within this Level 2 SFRA. 

Flood Hazard (Average) Standard of Protection Site Predominant 

Flood Source 

Current Future Current Future 

Safe Access/Egress 

 

Mitigation 

Town Centre, 

Ivybridge 
Fluvial Low Risk Low Risk Unknown Unknown 

Achievable via Fore Street and 
Marjorie Kelly Way. 

Development should be sequentially 
located based on flood risk 
vulnerability classification (PPS25 
Table D.2), within areas classified 
as low risk.  

Incorporation of SuDS to ensure 

flood risk to third parties is not 

increased. 

Land South of 

A38, 

Ivybridge 

Fluvial Low Risk Low Risk Unknown Unknown Safe access and egress route to 

the north via the B3213 may be 

achievable. 

Development should be sequentially 
located based on flood risk 
vulnerability classification (PPS25 
Table D.2), within areas classified 
as low risk.  

Incorporation of SuDS to ensure 

flood risk to third parties is not 

increased.  

Quayside Car 

Park, 

Kingsbridge 

Tidal Danger for 

Some 
Danger for 

Most 
Unknown Unknown Safe access and egress is 

restricted by vehicle and foot, but 

considered achievable via steep 

ground to the west (with 

mitigation). 

Works necessary to secure vehicle 

and foot safe access and egress to 

the west via Tumbly Hill. In areas 

affected by tidal flooding only, land 

raising could be a potential 

mitigation option. 
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Garden Mill 

Industrial 

Estate, 

Kingsbridge 

Tidal and Fluvial Low Risk Low Risk Unknown Unknown Achievable to the west via Derby 

Road.  
Development should be sequentially 

located based on flood risk 

vulnerability classification (PPS25 

Table D.2), within areas classified 

as low risk. 

Lower Union 

Road Area, 

Kingsbridge 

Tidal and Fluvial Low Risk – 

Danger for 

Some 

Low Risk – 

Danger for 

Most 

Unknown Unknown Safe access and egress should be 

achieved via Ilbert Road 

connecting to the A381 or via West 

Cookworthy Road to the north. 

Incorporation of SuDS, reduction of 

impermeable area and strategic a 

surface water system. 

Shadycombe 

Car and Boat 

Park, 

Salcombe 

Tidal Danger for 

Most 
Danger for 

All 
Unknown Unknown Unlikely to be achievable due to 

depths experienced on Gould 

Road. 

Land raising to reduce the depth of 

flood water in extreme conditions to 

acceptable levels. 

 

 



South Hams District Council 

Level 2 Strategic Flood Risk Assessment 

Level 2 Strategic Flood Risk Assessment June 2009 
31 

6 References 

Department for Communities and Local Government (2006). Planning Policy Statement 25: 

Development and Flood Risk (PPS25), The Stationary Office, London;  

Department for Communities and Local Government (2008). Planning Policy Statement 25: 

Development and Flood Risk Practice Guide, Communities and Local Government Publications, 

Wetherby; 

Department for Environment Food and Rural Affairs (2005). Flood Risk Assessment Guidance for 

New Developments: Phase 2, R & D Technical Report FD2320/TR2; 

Environment Agency (2003) South West Region Extreme Tide Level Report, February 2003; 

South Hams District Council (2008) Level 2 Strategic Flood Risk Assessment – Totnes / Dartington. 

Prepared by Scott Wilson Ltd; 

Environment Agency (2004) Kingsbridge Flood Defence Scheme - Prefeasibility Study: Final Report, 

February 2004. Prepared by Babtie Brown and Root; 

Environment Agency (2008) Devon Tidal Flood Zone, Areas Benefiting from Defences (ABfD) and 

Flood Risk Area Improvements, April 2008. Prepared by Royal Haskoning; 

Environment Agency (2008) South Devon Catchment Flood Management Plan, version September 

2008. 

 

 



South Hams District Council 

Level 2 Strategic Flood Risk Assessment 

Level 2 Strategic Flood Risk Assessment June 2009 
32 

Appendices 

 



South Hams District Council 

Level 2 Strategic Flood Risk Assessment 

Level 2 Strategic Flood Risk Assessment June 2009 
A 

Appendix A 

Area of Search Overview Map
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Appendix B 

Site Walkover Photographs
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Ivybridge – Town Centre 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
  
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

Photo 2: Looking south west towards the 
Glanvilles Mill Shopping Centre. The 
masonry wall along the southern boundary, 
adjacent to the River Erme can be seen in 
the background. 

Photo 1: Standing on footbridge, looking 
south west down stream of the River Erme. 
The Glanvilles Mill Shopping Centre is 
located on adjacent land to the north (right of 
picture). 

Photo 3: Looking south west towards the 
Glanvilles Mill Shopping Centre. The 
masonry wall along the southern boundary, 
adjacent to the River Erme can be seen to 
the left of the picture.  

Photo 4: The gateway to the rear of the 
estate agents could be a potential flow 
pathway onto the site. 
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Photo 5: In the foreground the masonry 
wall along the banks of the River Erme. 
The masonry wall along the southern 
boundary of the area of search can be 
seen above. 

Photo 6: Flow control structure restricting 
flow from the River Erme entering mill leat. 

Photo 7: To the south of the area of search, 
adjacent to the A38, the mill leat flows back 
into the River Erme. 
 

Photo 8: The mill drop located to the south of 
the area of search. 
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Ivybridge – Land South of A38 

 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

Photo 9: Looking north along the access road 
to the Industrial Area. The masonry wall 
adjacent to the River Erme can be seen 
towards the left of the photo; to the right are the 
light industrial units located within this area of 
search. 

Photo 10: A section of masonry wall 
bordering the River Erme, adjacent to the 
Industrial Area. This section of damaged wall 
could allow flood waters to flow onto the road 
during a flood event. 

Photo 11: Drainage pipes located along the 
Masonry wall. 

Photo 12: Looking south. The photo indicates lower 
ground levels to the north beyond the area of search 
boundary 
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Photo 13: Looking along the western boundary of 
the Grassland Area, towards the south. To the 
west of the hedgerow is the B3213. The 
photograph indicates the low lying land to the 
south west of this area of search.  

Photo 14: Pond located within the low lying 
land to the south west of the Grassland Area 

Photo 15: Looking down hill towards the 
south along the B3213.  
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Kingsbridge – Quayside Car Park 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

Photo 16: Looking north along Quayside Car 
Park with the land steeply land rising to the 
west visible. 

Photo 17: Looking north along Quayside Car 
Park with the Kingsbridge Estuary to the 
east. 

Photo 18: Potential safe access and egress 
route to the west, connecting to Tumbly Way. 
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Kingsbridge – Garden Mill Industrial Estate 

 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

Photo 19: Defences fronting the Kingsbridge 
Estuary, along the promenade. 

Photo 20: Dodbrooke Stream outfall to the 
Kingsbridge Estuary.  

Photo 21: Dodbrooke Stream entering culvert 
to the west of Derby Road and the area of 
search. 

Photo 22: Evidence of recent fluvial flooding 
from the Dodbrooke, in the vicinity of Derby 
Road. 
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Photo 23: Dodbrook Stream culvert 
underneath Derby Road. 

Photo 24: Area of low lying land to the west 
of Derby Road used for flood storage.  
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Kingsbridge – Lower Union Road Area 

 
 
 
 
 
 
 

 
 
 
 
 
 
 

Photo 25: Looking west along Ilbert Road, 
towards the A381. 

Photo 26: Looking north along West 
Cookworthy Road. Lower Union Road can be 
seen in the distance, to the right of the photo. 

Photo 27: An example of the impermeable 
area common within the catchment. 

Photo 28: Man-made channel and culverted 
section of watercourse in the upper town. 



South Hams District Council 

Level 2 Strategic Flood Risk Assessment 

Level 2 Strategic Flood Risk Assessment June 2009 
B 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

Photo 31: Western Backway and Duncombe 
Stream outfall to the Kingsbridge Estuary at 
the head of the Kingsbridge Estuary. 

Photo 29: Example of the man-made channel 
flowing down through the town. 

Photo 30: Evidence of flooding in the lower 
town along Bridge Street. 
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Salcombe – Shadycombe Car and Boat Park 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

Photo 32: Shadycombe Car and Boat Park, 
located on low lying land adjacent to Batson 
Creek. 

Photo 33: Looking east along the boundary 
of the site. Mixed revetment defences can be 
seen.  

Photo 34: Looking south down the estuary. 
Mixed revetment defences and pre-cast 
concrete wall can be seen along the sites 
eastern boundary. 

Photo 35: Looking along Gould Road, sloping 
down towards the north east.    
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Photo 36: Looking north east along Gould 
Road towards the area of search.   



South Hams District Council 

Level 2 Strategic Flood Risk Assessment 

Level 2 Strategic Flood Risk Assessment June 2009 
C 

Appendix C 

Flood Risk Mapping Outputs 
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