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SUMMARY 
 
This Strategic Flood Risk Assessment (SFRA) was produced by Royal Haskoning in 
August 2008 for North Somerset Council (NSC). This SFRA represents the views of 
Royal Haskoning which have been guided by a steering group of representatives from 
NSC and the Environment Agency (EA). 

The content of the SFRA is presented as a series of A1 maps outlining historic, current 
and future flood risk, electronic data to be used in a Geographical Information System 
(GIS) and a report providing background information and technical guidance for 
managing flood risk. Combined use of these deliverables will enable consistent and 
sustainable decisions to be made with respect to both current and future flood risk. 
 
A SFRA is an overview of Flood Risk within a specific area and aims to provide general 
guidance to local authority planners, developers and other interested people, including 
the general public about locations where flood risk is a potential issue. Information 
regarding flood risk is important because flooding may result in loss of life and can 
cause distress, harm, destruction and large scale and expensive damage to properties. 
The information in a SFRA helps to guide the local planning authority in making 
judgements on allocating land through the planning process. 
 
It is a government requirement that flood risk is considered in the process of allocating 
land for development. Guidance recommends that sites for development should be 
allocated starting from those of lowest flood risk. This sequential process is documented 
in Planning Policy Statement 25 (PPS25); Development and Flood Risk. The 
government aims to reduce the risks from flooding to people and the developed and 
natural environment by discouraging further built development within floodplain areas 
and by promoting best practice for the control of surface water runoff. 
 
Due to the low lying land of the Somerset Levels and potential threat of severe tidal 
inundation across NSC area, a third of the properties across the study area are located 
in areas at risk of flooding from both rivers and the sea. The rapid onset of tidal flooding 
means that the consequences and impacts of flooding from the sea and tidal waters are 
more severe than flooding from rivers. Significant flooding from surface water runoff and 
the blockages of drains and culverts has also been experienced in recent years at a 
number of locations including the village of Wrington.  
 
Historic flood records have been sourced from NSC and the EA, and then supplemented 
with information from Parish Councils, local residents and Wessex Water. The historic 
information has been used in conjunction with other data such as Flood Maps detailing 
extents of flood risk and information about the location of defences, provided by the EA. 
 
Information about the management of flooding has been provided including surface 
water flooding as this is a major cause of flooding incidents in the North Somerset 
District. Where appropriate and relevant, developments should use Sustainable 
Drainage Systems (SUDS) to control surface water before it enters the watercourse. 
Within a large urban area such as Weston-super-Mare or Portishead the combined 
effect of water discharge from SUDS must also be addressed to prevent further flooding 
issues downstream. 
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A SFRA does not provide definitive conclusions regarding the flood risk to an individual 
property. If the SFRA indicates that a property or possible area for development is within 
or adjacent to a flood risk area, then a detailed Flood Risk Assessment (FRA) will be 
required to assess the site before any decisions can be made. The effect of large 
development sites on the drainage of adjacent land also needs to be considered as part 
of an FRA. This is achieved through the identification of Vulnerability Classifications for 
categories of development and the application of the relevant PPS25 Decision Flow 
Chart which guides the user through the process step by step to arrive at a valid 
recommendation. It is designed to be used in conjunction with land allocations identified 
as part of the Local Development Frameworks. 
 
Flooding is an important issue which must not be ignored. In the future it is likely that 
flooding could occur more frequently and with more severity due to climate change. By 
using this SFRA, in combination with site specific FRAs submitted with planning 
applications for development or change of use, it is possible to allocate land for 
development in a sustainable way. 
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1 INTRODUCTION 

North Somerset Council (NSC) commissioned Royal Haskoning in April 2008 to 
undertake a Strategic Flood Risk Assessment (SFRA) for the areas within the Council 
boundary excluding the island of Steep Holm. This SFRA informs and provides evidence 
for part of the process NSC are undertaking to prepare their Local Development 
Framework. 
 
This SFRA was produced in October 2008 and represents the views of Royal 
Haskoning, which have been guided by a steering group comprising of NSC planners 
and engineers, the Environment Agency (EA) and Somerset County Council (SCC) 
representatives.   
 
1.1 What is a SFRA? 

A SFRA is an overview of current and future flood risk to a particular local authority area.  
This predominantly desk-based study provides details of where flooding has occurred, 
where there is existing risk and where there could be risk in the future.  It also provides 
details of the defences and structures in place to reduce that risk.  Using all the 
information provided within the SFRA, Local Authorities can make informed judgements 
regarding the effects potential developments could have on the existing and future flood 
risk in the surrounding area. 
 
Flooding is a serious environmental hazard and is caused by an often complex 
interaction of rainfall and associated runoff, tidal water, climatic conditions and the 
potential obstruction to flows from structures. The level of flood risk in the North 
Somerset study area is the product of the frequency or likelihood of flood events and 
their consequences.  Flooding of properties causes’ disruption, damages, distress, harm 
and can result in loss of life.  It is therefore very important to try and prevent any 
inappropriate new development taking place in an area that is at a high risk of flooding, 
or will increase the risk of flooding elsewhere.   
 
Reducing the vulnerability of the NSC study area to the dangers and damage caused by 
unmanaged floods, contributes to promoting a better quality of life, achieving some of 
the objectives of sustainable development and maintaining existing communities. Local 
planning authorities have to address the problems which flooding can cause when 
determining planning applications both now and in the future. 
 
The information in a SFRA helps to guide the local planning authority in making 
judgements on allocating land through the planning process.  It also informs the 
preparation of strategic policy and development control policy towards flooding and flood 
risk to include in the Local Development Framework (LDF).  The information can be 
used as evidence for planning policy-making and to inform development control 
decisions.   
 
The government recommends (through Planning Policy Statement 25; Development and 
Flood Risk (PPS25)) that, when drawing up or revising development plans, sites should 
be allocated for development starting from those of lowest flood risk.  This is because 
the government aims to reduce the risks to people and the environment from flooding, 
by discouraging further built development within floodplain areas and promoting best 
practice for the control of surface water runoff.   
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1.2 Aims and Objectives 

The objectives of the SFRA for NSC are: 
 
·  To provide a reference and policy document that will be part of the evidence base to 

inform the LDF and any subsequent plans. 
·  To ensure that NSC meets their obligations under the latest flood related planning 

guidance (PPS25). 
·  To provide a reference and policy document for use by the general public and 

developers to advise and provide information on their obligations under PPS25. 
·  To use as a tool to inform the development control process about the potential risk 

of flooding associated with future planning applications and the basis for requesting 
specific FRAs, if necessary.  

·  To promote working partnerships between NSC and the EA to develop best practice 
and data sharing with regard to flood risk information and it’s application 

 
1.3 Deliverables 

The content of the SFRA is presented in a series of A1 maps, this report and 
Geographical Information System (GIS) data files (mid/mif files) for use electronically by 
NSC Officers.  The information shown on the A1 maps has been grouped into two 
categories: 
 

a) Existing  and future flood risk (taking into account climate change) 
b) Historic flood events and flood defences 

 
These maps highlight areas where flooding is an issue, or could be an issue in the 
future, and therefore where development should be avoided. 
 
The report provides background information on the details shown in the maps and 
highlights areas particularly at risk of flooding.  It also provides technical information 
regarding the production of the SFRA and recommendations and guidance for managing 
future flood risk.  
 
The GIS files provided show the information presented on the maps in an electronic 
format. These can be updated when new information becomes available therefore 
ensuring that any decisions being made by planning officers are based on the most up-
to-date information available. The maps, GIS files and report combined will enable 
consistent and sustainable decisions to be made with respect to both current flood risk 
and into the future. 
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2 STUDY AREA INFORMATION 

North Somerset District is located in the southwest of England and borders the local 
authority areas of Bristol, Sedgemoor, Mendip and Bath & North East Somerset. There 
are good transport links with the rest of the UK; the M5 motorway links the District to the 
southwest, north and London via the M4 and Bristol International airport, situated in the 
northeast of the district, provides connections internationally. 
 
This SFRA covers the entire NSC area, excluding the island of Steep Holm, which is 
approximately 375km2 in size. More then two thirds of the district is rural. The majority of 
residents live in Weston-super-Mare, Portishead, Clevedon and Nailsea. The population 
within the entire district is just over 200,000. 
 
The area is split into five hydrological catchments that spill into the Severn Estuary.  
 

·  Bristol Avon – Colliters Brook, Ashton Brook and Markham Brook 

·  Gordano Valley - Portbury Ditch, Sandy Rhyne and Drove Rhyne (referred to 

as Gordano Valley); 

·  North Somerset - Land Yeo, River Kenn, Blind Yeo, Congresbury Yeo,  

·  River Axe - River Banwell and Uphill Great Rhyne; and 

·  Chew Valley (Bristol Avon) - Winford Brook and Chew Stoke Stream 

All catchments drain westerly into the Severn Estuary with the exception of the Winford 
Brook and Chew Stoke Stream which flows easterly down the Chew Valley eventually 
joining the River Avon and flowing into the Severn Estuary. The extents of the 
catchments can be seen on Figure 2.1. 
 
North Somerset District includes 60km of coastline. The historical construction of sea 
defences along the coastline goes back at least 1000 years. Previous storm events have 
damaged the line of defence which has lead to the reconstruction of the structures to 
enable higher standards of defence to be achieved. The coastline can be described in 
five sections as follows. 
 

·  Portishead to Clevedon - Portishead to Clevedon is a north facing coastline, 
lined with limestone cliff. Properties along this section of the coastline are 
generally sparse and located out of the floodplain. The cliffs are intersected by 
low lying alluvial areas such as Salthouse Bay. 

 
·  Kingston Seymour and Wick St Lawrence - Further south, the coastline is 

comprised of low lying estuarine alluvium. Kingston Seymour and the southern 
area of Clevedon are located behind this coastline and are defended by a 
system of banks with salt marsh in front of the raised defences. The area is 
mainly agricultural with associated small residential pockets. 

 
·  Middle Hope – From St. Thomas Head this section extends south to Sand 

Point. The area has steep cliffs interspersed with narrow intertidal areas. There 
are no low-lying areas in this section of the coastline. 

 
·  Sand Bay – The bay faces westwards and it has a wide inter-tidal area of sand 

banks and mud flats extending from Sand Point in the north to Birnbeck Island in 
the south. Sand dunes form the backshore and part of the sea defences. There 
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is a large salt marsh at the northern end of the bay. Residential development is 
situated behind the sand dunes with agricultural land located inland of this 
development. 

 
·  Weston Bay - The most southerly section of coastline within the NSC boundary 

extends from Birnbeck Head to Brean Down in the south. The bay is western 
facing with a sandy coastline defined by the hard rock headlands of Birnbeck in 
the north and Brean Down in the south. There is a wide mud inter-tidal area and 
sandy foreshore. Weston-super-Mare is the primary developed section of 
coastline with residential, commercial, recreational and tourist interests. It has a 
wide sandy beach with a seawall defence. Uphill lies to the south and is 
defended by an embankment, uphill sluice and high ground.  

 
Figure 2.1 - Location Plan 

 

 
© Crown Copyright. North Somerset Council Licence No. 100023397, 2008. 

 
2.1 Description of physical characteristics 

2.1.1 River catchments 

The majority of significant watercourses are defined as either main rivers or ordinary 
watercourses.  Main rivers are watercourses defined on a ‘Main River Map’ designated 
by DEFRA.  The EA has permissive powers to carry out flood defence works, 
maintenance and operational activities for ‘main rivers’, whilst the maintenance of 
ordinary watercourses is the responsibility of the Local Authority. The majority of the 
rivers in the NSC area are now designated as main rivers and the responsibility of the 
EA, However, there are still over 115km of Local Authority maintained ordinary 
watercourses across the study area as well as numerous rhynes that are the 
responsibility of the West Mendip, Lower Axe and North Somerset Internal Drainage 
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Boards (IDBs). Details of each drainage basin and the sub-catchments are presented in 
Table 2.1.  
 

Table 2.1 – Drainage basins in the study area 
 

Catchment 
Area 
(km2) 

% of 
study 
area 

Length of 
main river 

(km) 
Sub-catchments 

Bristol Avon 10.08 2.7 17 
Colliters Brook, Ashton Brook and Markham 
Brook 

Gordano Valley 31.77 12.3 19.1 
Portbury Ditch, Sandy Rhyne and Drove 
Rhyne  

North Somerset 116.84 46.3 58 
Land Yeo River Kenn, Blind Yeo, 
Congresbury Yeo. 

River Axe 64.79 17.3 24 River Banwell and Uphill Great Rhyne 
Chew Valley (Bristol 
Avon) 

6.3 1.7 3 Winford Brook and Chew Stoke Stream. 

 
Bristol Avon 
 
The Ashton Brook flows for approximately 2km before reaching the NSC boundary and 
confluence with the New Colliters Brook, which eventually flows into the Lower Avon. 
The Colliters Brook is located south of Ashton Brook and flows for approximately 1km 
before joining the New Colliters Brook. 
 
The Markham Brook flows between Ham Green and Pill for approximately 1.5km before 
flowing into the Lower Avon at Crockerne Pill. 
 
Gordano Valley 
 
The Gordano valley catchment area is located in the northwest of the NSC study area. 
The three major rivers include Portbury Ditch, Sandy Rhyne and Drove Rhyne.  
 
The Portbury ditch flows from the Clevedon hills in a north east direction, flowing into the 
Severn Estuary at Portishead Docks. Tributaries including the Walton Brook and Sandy 
Rhyne join the Portbury ditch along its 9km length.  Drove Rhyne flows northwest for 
2.5km where it enters the Bristol Channel approximately 1km east of Portishead Marina. 
 
North Somerset 
 
The North Somerset Levels (Avon Levels) are located between the Gordano Levels to 
the north and Somerset levels to the south. Water Level Management plans have been 
adopted to regulate water levels across the North Somerset levels. The water levels in 
the Levels and Moors are controlled and drained by a network of channels known as 
rhynes, and the use of sluices and pumping stations. The area is mainly used for 
grazing but some peat extraction is also carried out. Some parts are allowed to flood in 
winter. 
 
The Land Yeo, Blind Yeo and River Kenn catchments rise from springs in the Mendip 
hills. They are maintained by a complex system of penned water management and 
drainage rhynes. These rivers enter the Severn Estuary to the southwest of Clevedon. 
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Historically the Land Yeo flowed though the town centre of Clevedon. It was diverted 
along the Blind Yeo in the 1970’s to reduce fluvial flooding in Clevedon, but a small 
residual watercourse still flows through Clevedon town centre. At the same time the 
capacity within the Blind Yeo was increased to accommodate the extra flow. 
 
The source of the Congresbury Yeo is a spring in the centre of Compton Martin on the 
western slopes of the Mendip Hills. The river flows through Ubley and enters Blagdon 
Lake which was created in the 1890s. 
 
It flows to the south of Wrington and then through Congresbury where a series of 
engineered structures control the flow. Up until 1940, when Phipps Sluice was 
constructed 7km downstream of the town, the river at Congresbury was tidal. In the 
1970s the tidal limit was moved further downstream to Tutshill Ear to allow the M5 
motorway to be built above high tide level. Following a report by Wessex Water (Jan 
1981) a flood defence scheme was built to improve the standard of protection against 
fluvial flooding. The mouth of the river is in Woodspring Bay, west of the village of 
Kingston Seymour. 
 
River Axe 
 
Uphill Great Rhyne and Cross Rhyne are approximately 4.5km in length and drains 
water from Uphill and the Weston Airfield. The Uphill Great Rhyne runs from Wyvern 
School through the residential areas of southern Weston-super-Mare and discharges at 
Uphill Sluice. A 1.6km culvert feeds surface water into the head of Uphill Great Rhyne. A 
second major channel, Cross Rhyne joins the Uphill Great Rhyne upstream of the 
hospital site. The tidal sluice at Uphill prevents water entering the Uphill Great Rhyne at 
high tide and allows the Rhyne to drain at low tide. There are approximately 4 hours on 
each tide when Uphill Great Rhyne is tide locked and cannot drain by gravity. 
 
The River Banwell is a largely artificial channel 9km in length and with a very shallow 
gradient located to the east of Weston-super-Mare. The river rises as a spring in 
Banwell village, drains the surrounding agricultural land and discharges through New 
Bow Sluice, a tidal defence structure. Due to development within the catchment area it 
has been necessary to pump surface water from these new developments into the River 
Banwell and construct a number of small storage facilities to counteract the increased 
flood risk. 
 
Chew Valley (Bristol Avon) 
 
On the very south eastern fringe of the district, a relatively small area drains to the Chew 
Valley which forms part of the Bristol Avon catchment. Within the study area the Winford 
Brook and Chew Stoke Stream are approximately 3km in length and therefore cover a 
minority of the NSC area. 
 
2.1.2 Geology* 

The North Somerset system is bounded by high ground comprising of the Clevedon Hills 
to the north, the Mendips in the south and the Clifton Downs in the east.  The 
carboniferous strata of the Mendips comprise of highly permeable karstic limestones.  
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Bristol Avon (including Chew Valley) 
 
Permeable uplands in this area consist of a wide range of limestones, sandstones and 
mudstones. Runoff rates are lower within this division as water easily seeps into the 
ground via large fissures. Groundwater recharge in this area feeds springs at the base 
of the hills. Very little flooding from rivers is experienced in this division, however: 
flooding from groundwater springs has occurred in some instances; 
 
Gordano Valley 
 
The Gordano catchment is located between the Portishead Beds of Old Red Sandstone, 
Black Rock Limestone and Dolomite Hills, and the Clevedon Hills (Black Rock 
Limestone and Dolomite). The catchment is predominantly lowland estuarine alluvial 
plain formed as a result of the River Avon’s flow into the River Severn estuary.  
 
Periglacial head deposits are present on the boundaries with the gently angled foot 
slopes of the higher ground. There is a relatively large area of peat at the western extent 
of the catchment on Walton and Weston Moors. In addition, some first terrace gravel 
deposits are raised out of the alluvial plain around Sheepway and present in the east.  
 
North Somerset 
 
The catchment is dominated by a large flat lowland coastal plain of grey estuarine 
alluvium (clay, silt and sand) deposited by the Severn Estuary prior to the construction of 
coastal defences. The estuarine alluvium is interrupted by small glacial sand and gravel 
deposits around the village of Kenn and in a raised area of carboniferous Birnbeck 
Limestone and Goblin Coombe Oolite in the northern part of Weston-super-Mare.  
 
Further inland and on higher ground in the northern part of the North Somerset 
catchment Triassic deposits of red-brown Keuper Marl are found, overlain in places by 
poorly sorted periglacial head. Nailsea is situated on a raised ‘island’ in the plain formed 
of durable Carboniferous age Nailsea Basin deposits of sandstone, shale and coal 
measures flanked on the lowlands to the west by an expanse of peat deposits. 
 
South of Congresbury, the River Yeo has deposited alluvium along its course: Triassic 
red-brown Mercia Mudstone. Additionally the low-lying land to the south east of 
Congresbury, which is prone to flooding, has some higher alluvium deposits as a result 
of its frequent inundation. 
 
To the south west of the catchment, close to Banwell, there is an outcrop of slightly 
higher ground consisting of upper Triassic siltstone and mudstone deposits of the Blue 
Anchor Formation.  
 
The low lying areas include low permeability Lower Lias Clays and Mercia Mudstone 
strata. These do not constitute significant regional water resources, although they are 
used locally for small-scale water supplies.  
 
River Axe  
 
The western part of this catchment is dominated by a large flat lowland coastal plain of 
grey estuarine alluvium (clay, silt and sand) which extends inland a considerable 
distance to the north of the Wedmore outcrop, along the valley of the River Axe. This is 
interrupted by an outcrop of Jurassic Upper and Middle Lias known as Brent Knoll. 
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Fairly central to the catchment is an outcrop of slightly higher ground consisting of upper 
Triassic siltstone and mudstone deposits of the Blue Anchor Formation. These are 
overlain by Penarth Group fossiliferous dark grey marine mudstones and early Jurassic 
Lower Lias sediments. 
 
Source*1:  North and Mid Somerset CFMP Consultation Draft Plan (June 2006)  

Geological Survey of Great Britain (England and Wales) Solid and Drift Geology Map Sheet 
264, 260, 264 and 280 Scale 1:50,000 

 
2.1.3 Soil Type 

A significant part of the North Somerset catchment is largely flat lowland coastal plain, 
dominated by deep, stoneless, mainly calcareous clayey soils overlying estuarine 
alluvium. To the west of Nailsea, deep humose calcareous silty soils and deep peat soils 
with earthy topsoil dominate. Nailsea itself is located on well-drained fine loamy soils 
overlying the durable carboniferous sandstone and shale that form this raised area.  
 
The river floodplains to the south and east of Nailsea to the east of Banwell, all exhibit 
stoneless, mostly reddish clayey soils formed from the river alluvium, and these are 
affected by groundwater. These soils are found on flat land at risk of flooding and are 
used for dairying and stock rearing on permanent grassland. Most of the river valleys 
and the lower slopes of the ridges have brown earths, and reddish fine loam over clayey 
soils with permeable subsoils which are subject to slight seasonal waterlogging. 
 
The catchment is bounded by reddish fine loamy soils with slowly permeable subsoil 
and subject to slight seasonal waterlogging overlying the head deposits on the lower 
slopes of the surrounding hills. The outcrop of slightly higher ground near Banwell has 
slowly permeable calcareous clayey soils associated with shallow well-drained brashy 
calcareous soils in this subsoil. 
 
The Gordano Valley is bounded by reddish fine loamy soils overlying clayey subsoils, 
with a tendency for slight seasonal waterlogging. The Walton and Weston Moor in the 
lowland area consist of deep peat soils with earthy topsoil. The remainder of the 
catchment consists of deep, stoneless, mainly calcareous clayey soils which is present 
on flat land at risk of flooding and generally subject to water level control. These soils 
tend to be used for grassland with winter cereal cultivation.  
 
2.1.4 Climate 

The NSC district has a temperate climate which, like the rest of the South West, is 
generally wetter and milder than the rest of England. The annual mean temperature is 
approximately 10oC and shows seasonal and diurnal variation. The average maximum 
temperatures in January and July are 8.1oC and 21.7oC respectively. Clouds often form 
inland especially over the North Somerset hills and act to reduce sunshine, resulting in 
an average annual sunshine total of around 1,600 hours.  
 
Rainfall tends to be associated with Atlantic depressions or with convective storms. In 
summer, convection caused by solar surface heating sometimes forms shower clouds 
and a large proportion of the rainfall falls from showers and thunderstorms at this time of 
year. The average monthly rainfall ranges from approximately 80mm in winter to 49mm 
in the summer, with an average annual total of 725mm. This is relatively high due to the 
impact of the North Somerset Hills.  
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About 8 – 15 days of snowfall is typical within the study area and the predominant wind 
direction is from the south-west, with the highest mean wind speed between November 
and March. 
 
2.2 Demographics, land use and economic features 

North Somerset has a population of 201,400 which is 4% of the southwest’s population. 
Weston-super-Mare is the largest urban area with a population of approximately 85,000. 
 
In the year December 2007, North Somerset made decisions on 2,627 planning 
applications, 121 were for major developments (Source: CLG Statistics of Planning 
Applications year ending Dec 07). 
 
North Somerset�s economy is traditionally based on agriculture, including sheep raised 
for wool on the Mendip Hills and dairy farming in the valleys. In the 19th century the 
major port city of Bristol found that modern ships had outgrown the narrow river 
approach and the Port of Bristol Company began seeking locations for new docks on the 
coast. The first of these was Portishead Dock, which handled coal from South Wales, 
though this too has seen shipping outgrow its facilities and is now a site of major 
redevelopment. The newer Royal Portbury Dock is noted internationally for the large 
volume of car imports.  
 
The study area is predominantly rural with the vast majority of land use given over to 
agriculture of varying intensities.  Figure 2.2 below shows the split of land use across 
NSC area with the percentages of the total area highlighted.  
 
Quarrying in the Nailsea area has occurred since the roman times.  The local stone 
‘pennant’ was mined as blocks and could also be split into thin slabs for paving and tiles.  
 

Figure 2.2 – Land use within NSC area 
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The NSC area is split into 36 wards, as shown in Figure 2.3, with the ward code, id 
number and name detailed in Table 2.2. In total there are approximately 201,400 people 
living in NSC area (as detailed in the 2006 mid-year estimate), producing a population 
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density of approximately 538 per square kilometre, with 98.6% of the population being of 
white ethnicity. 
 

Table 2.2 – Ward names and codes as shown on Figure 2.3 
 

ID Ward Code Ward Name 
1 BACK Backwell 
2 BANW Banwell and Winscombe 
3 BLAG Blagdon and Churchill 
4 CLCEN Clevedon Central 
5 CLEAS Clevedon East 
6 CLNOR Clevedon North 
7 CLSOU Clevedon South 
8 CLWAL Clevedon Walton 
9 CLWES Clevedon West 
10 CLYEO Clevedon Yeo 
11 CONG Congresbury 
12 EAST Easton-in-Gordano 
13 GORDA Gordano 
14 HUTT Hutton and Locking 
15 KEWS Kewstoke 
16 NAEAS Nailsea East 
17 NAN+W Nailsea North and West 
18 PILL Pill 
19 POCEN Portishead Central 
20 POCOA Portishead Coast 
21 POEAS Portishead East 
22 PORED Portishead Redcliffe Bay 
23 POSWN Portishead South and North Weston 
24 POWES Portishead West 
25 WINF Winford 
26 WRALA Wraxall and Long Ashton 
27 WRING Wrington 
28 WSMCE WsM Central 
29 WSMEA WsM East 
30 WSMNO WsM North Worle 
31 WSMOL WsM Milton and Old Worle 
32 WSMSO WsM South 
33 WSMSW WsM South Worle 
34 WSMUP WsM Clarence and Uphill 
35 WSMWE WsM West 
36 YATT Yatton 

 
The NSC district is mainly rural with 42% of its population (approximately 85,000) living 
in Weston-super-Mare. Other key towns within the NSC area are Nailsea, Clevedon and 
Portishead. Approximately 30% of the population live within the 35 rural parishes within 
North Somerset. 
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Figure 2.3 – Wards in NSC area labelled with ID number 

 
© Crown Copyright. North Somerset Council Licence No. 100023397, 2008. 

 
2.3 Environmental Designations 

There are a number of designated sites within NSC area, particularly focussed around 
the coastal areas of the district. These designations also need to be considered in terms 
of flood risk. Table 2.3 below provides details of the designations within the study area 
and those at risk of flooding. The site classifications and the general locations have 
been included in the table, highlighting that there are environmental designations across 
the whole of the NSC area. Details of the Flood Zones mentioned in Table 2.3 can be 
found in section 3.1. 
 

Table 2.3 – Environmental designations 
 

  Number 

Designation Location Study area 
Flood 
Zone 3 

Flood 
Zone 2 

Listed Buildings 
Predominantly in Weston 
Super mare and Clevedon 

993 99 120 

  Area (km2) 

Designation Location Study area 
Flood 
Zone 3 

Flood 
Zone 2 

National Nature 
Reserves (NNR) 

A large area found only in 
south west of Portishead 

1.9 1.2 1.2 

Environmentally 
Sensitive Areas (ESA) 

Not Applicable – not within the 
District boundary 

0 0 0 

Scheduled Monuments 
Generally across whole area, 
predominantly in Bristol Avon 
& Axe catchments 

1.5 0.1 0.1 
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Sites of Special 
Scientific Interest 
(SSSI) 

Wide spread areas of interest 
across the North Somerset 
district boundary  

34.6 8.1 8.1 

Special Protection 
Areas (SPA) 

Following the coast from 
Weston Bay to Kingston 
Seymour, and a small area on 
the Portishead coastline 

5.1 5.1 5.1 

Parks and Gardens 
Predominantly the Bristol Avon 
catchments and North East 
Clevedon. 

9.2 0.1 0.1 

RAMSAR 
Following the coast from 
Weston Bay to Portishead / 
Clevedon coastline. 

18.7 2.9 3.2 

Areas of Outstanding 
Natural Beauty 
(AONB) 

Predominantly the North West 
of Axbridge and south of 
Banwell 

39.5 2.2 2.6 

Special Areas of 
Conservation (SAC) 

Following the coast from 
Weston Bay to Portishead and 
North of Clevedon. 

21.1 2.2 2.5 
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3 TYPES OF FLOODING  

3.1 General information 

A floodplain is an area that would naturally be affected by flooding if a river rises above 
its banks, or where high tides and stormy seas cause flooding in coastal areas.  Over 
hundreds of years, natural floodplains have been built on and today many towns and 
cities exist on floodplains.  Some settlements and areas of agricultural land have flood 
defences in place to reduce the risk of flooding.  It should be noted however that in 
these areas there will always be some risk (however low) of flooding.   
 
Environment Agency Flood Zones 
The EA produce a Flood Map (which is updated quarterly) depicting areas where there 
is a high risk (Flood Zone 3) or a low-to-medium risk (Flood Zone 2) of flooding from 
rivers and the sea. These zones do not take into account any flood defences that could 
reduce the impact of flooding if there was a flood event, because the defences can be 
breached, overtopped and may not be in existence for the lifetime of any development.  
The zones also only considered fluvial or tidal sources of flooding; therefore there may 
still be a risk of flooding from other sources in any of the three flood zones. The Flood 
Zones cover the watercourses in the study area which have a catchment area of greater 
than 3km2 and indicate where flooding can occur at postcode level.  This Flood Map can 
be viewed on the EA website at www.environment-agency.gov.uk. 
 
The Flood Map is split into three areas (as indicated in Figure 3.1):   
·  EA Flood Zone 3 is the area that could be affected by fluvial or tidal flooding if there 

were no flood defences.  The probability of tidal flooding in this area is at or greater 
than 0.5% (1 in 200 years) and the probability of fluvial flooding is at or greater than 
1% (1 in 100 years).   This is described as a high risk area. 

·  EA Flood Zone 2 shows the additional extent beyond EA Flood Zone 3 of an 
extreme fluvial or tidal flood with no defences in place.  These areas are likely to be 
affected by a major flood with between a 1% and a 0.1% (1 in 1000 year) chance of 
occurring each year.  This is described as a low to medium risk area.   

·  All land not in EA Flood Zones 2 or 3 are in Flood Zone 1 which has little to no risk 
(less than 0.1% probability) of flooding from rivers or the sea, although there may 
still be flood risk from other sources in this area e.g. surface water flooding.  

See www.environment-agency.gov.uk, table D1 of PPS25 or Section 7 for more details. 
 

Figure 3.1 - EA Flood Zone Location in relation to a watercourse 
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Potential Flood Risk Areas (PFRAs) (as defined by Royal Haskoning) 
Where there are historic records of fluvial flooding on a watercourse but the EA has not 
provided a flood zone in that area, for the purposes of this SFRA, we have plotted an 
estimate of the 1% probability (or 1 in 100 years) flood extent for the watercourse.  This 
has been done solely using engineering judgement, without the benefit of sophisticated 
modelling techniques.  The PFRAs therefore represent data of poorer quality than the 
EA Flood Zones and should be treated as a guide to indicative flood risk only.  
Information on how the Potential Risk Areas were produced can be found in Appendix B. 
 
3.2 Current flood risk 

Flooding is an issue with varying levels of severity across most of the study area.  In 
some locations flooding is made worse by tide locking, with fluvial and coastal flooding 
leading to significant and at times extensive damage. Less severe flooding in towns and 
the highway network is predominantly from overtopped defences (both tidal and fluvial) 
surface water runoff, and the blockage of drains and culverts. 
 
NSC district experience regular flooding of land without risk to property and in parts of 
the low lying North Somerset levels controlled flooding of agricultural land forms part of 
the catchment management processes. There are however areas within the NSC 
boundary that are at a greater risk to fluvial and coastal flooding. The majority of the EA 
Flood Zones 2 and 3 within the NSC area are on the west side of the district, reflecting 
the underlying topography and low lying areas of coastline. 
 
The NSC area has approximately 60 km of coastline and therefore within the scope of 
this study it is necessary to examine the risk of coastal flooding which is extensive 
across the study area. Flood Zone 3 – ‘tidal flooding’, covers around 25% of the total 
NSC district area which is significant. There are three vulnerable stretches of coast 
which are susceptible to overtopping of coastal defences; from Portishead south 
westerly inland to the North East of Clevedon; along the coast from the Land Yeo, south 
to Congresbury Yeo; and at Weston super Mare south to Uphill Sluice. The latter two 
areas of tidal flooding join to flood a large parcel of flooded land. 
 
There have been a number of fluvial flooding issues, with the main areas affected being 
land and properties adjacent to the Congresbury Yeo at Congresbury, low lying areas 
within Weston-super-Mare and more recently fluvial flooding from the Winford Brook has 
flooded properties in Winford. 
 
There are many other sources of flooding other than rivers and the sea within the NSC 
district, including; 
 

·  Groundwater flooding through the recharge of ephemeral (seasonal) streams 
·  Blockages in culverts, gutters and drains (sometimes due to inadequate 

maintenance) leading to surcharged drains and surface water flooding 
·  Field runoff due to catchment land management practices leading to overland 

flow 
 
More recently there have been a number of incidents of flooding in Wrington where 
anecdotal evidence suggests the cause of flooding is from various sources including 
inadequate drainage, sewer pipe failure, surface water, highways flooding, springs and 
blocked drainage. 
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3.3 Historic Flooding 

Looking at historic flooding can highlight areas that are currently at risk to flooding.  
Historic information, as shown in figure 3.2, has been obtained from discussions with; 
NSC Engineers, Parish Councillors, SCC (Somerset County Council) and North 
Somerset and West Mendip Internal Drainage Boards (IDBs). This was then combined 
with data from the EA Flood Reconnaissance Information System (FRIS), Section 24 
historic flood data and data provided by NSC drainage engineers. The Section 24 and 
FRIS datasets are collated by the EA, and highlight sources of flooding and other key 
information about the event. 
 
Particularly large events are described below: 
 
30th January 1607 
This was known as the ‘Great Flood’ which killed 2,000 people across Somerset and 
has been described as one of the worst natural disasters to hit Britain.  There is no 
accurate record it was estimated that the tide level at Kingston Seymour was 8.9mOD. It 
is estimated that water covered 520 km2 of land. 
 
1885 
In Wick St. Lawrence there was a breach at ‘Isleton Farm’ which caused 2-3 feet of 
flooding. 
 
July 1968 
A low pressure event caused severe flooding throughout the South West after 5 inches 
of rain fell within 24 hours, including a major storm over the Mendip Hills.  
 
The flooded areas included Banwell Moor to the north of Banwell Village, part of St. 
Georges Village and an area between St. Georges and West Wick. It is known that the 
River Banwell continued to rise for approximately six days after the storm had passed. It 
is important to note however that the catchment and water courses themselves were 
considerably different at that time in both alignment and cross-section to the current 
situation. Furthermore, St. Georges had experiences very little development prior to 
1968 and the M5 Motorway had yet to be built. 
 
In Wrington there were several reports of flooding in the 1968 event and Silver Street 
was flooded due to surface water from Clements Field and Riding Farm. In 
Congresbury, the Congresbury Yeo burst its banks flooding 125 properties, with flood 
depths of up to 2 metres and extensive damage to the A370 road bridge recorded. Parts 
of Weston-super-Mare were cut of due to flooding and landslides and areas of Clevedon 
were under 0.6m of water. 
 
1981 
The failure of the old Uphill tidal sluice during a storm led to tidal inundation and 
extensive flooding in Uphill village.  At the same time, sea defences were also breached 
in Uphill. However, the inner flood banks held which prevented further flooding. 
 
In Clevedon, large waves broke over the sea wall and parts of the crest slabs and 
grouted stone rear facing were ripped off resulting in flooding to 12 properties. At Wick 
St. Lawrence there was a breach in the defences on the seaward side at Woodspring 
Bay with other sections of the defences affected and water levels reaching the top of the 
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inner embankment. Properties were evacuated and at Kingston Seymour water 
collected in Middle Lane with flooding extended to Laural Farm. 
 
 

Photo 3.2: Tidal Event 1981 

 
 

 
Photo 3.3: Uphill – 1981 flood event        Photo 3.1 – Flooding around Congresbury 

 

                
 
1989-90 
Tidal inundation on a lesser scale to 1981 occurred in Weston-super-Mare, Kingston 
Seymour, Wick Ste Lawrence and Clevedon following a storm event. 
 
Summer 2007 
Evidence suggests surface water runoff from surrounding fields was the cause of garage 
and gardens flooding in South Meadow, Wrington. The Glebe and Garstons Close also 
flooded in 2007 and anecdotal evidence suggests properties experienced internal 
flooding for two hours before waters receded. As well as fluvial flooding Wrington was 
affected by the local springs which exacerbated the surface water problem. 
 
11th January 2008 
The Avon Fire and Rescue service recorded more than 200 incidents in one afternoon. 
Within the NSC boundary there were two call outs. In Winford they rescued three people 
from a car trapped in flood water. At St. Georges Hill two pumps were used to remove 
flood water in properties. In Wrington roads were flooded and cars had to be 
abandoned. 
 
February 2008 
Station Road (A370) at Flax Bourton became impassable and the railway line was 
temporarily closed with trains cancelled. 
 
Other events include: 
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·  In 1970, 1999, July 2000 and 2007- Rickyard Road, Wrington experienced 

surface water flooding where the water level reached the top of the curb. 
·  2005- Congresbury is subject to surface water flooding in times of heavy rain 

with water standing for many hours before disbursing. Highway flooding has 
been experienced. Water flows from Ball and Dressnells Wood flooding 
highways. Within an 8 year period properties in Weetwood Road have 
experienced water levels 18 inches deep. 

·  Garston Lane, Blagdon floods annually. Blocked gullies are the cause of 
flooding and water collects at the lowest point of the village.  

·  Hutton High Street- surface water drains through the village due to inadequate 
drainage, causing damage to properties and blocking access to the school and 
village hall. 

·  Nates Lane, Wrington- becomes impassable during high rainfall events. 
 
The EA currently map historic flood events across England and Wales as part of their 
Historic Flood Mapping (HFM), Within NSC district this dataset is currently being 
compiled by the EA and ‘new’ historic events added to this dataset will be published to 
the historic Flood Map every few months. The Section 24 and FRIS data are the most 
complete historic datasets and have been used within this SFRA. The HFM dataset 
which only has partial coverage to the north of the district has not been used in this 
study; however, as the dataset develops it can be added to any future updates of the 
SFRA and used within the live GIS elements. 
 
Historic flooding is a good indication of where flood zones should be highlighted. PFRAs 
have therefore been created where historic information suggests fluvial flooding that is 
not currently covered by EA Flood Zones. The PFRA do not cover all the watercourses 
in the study area, only those where flooding is known to be an issue. 
 

Figure 3.2 – Historic Flood Incidents in NSC area 

 
© Crown Copyright. North Somerset Council Licence No. 100023397, 2008. 
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3.4 Climate change 

This SFRA is intended to be used as a long-term planning document.  It is therefore 
necessary to consider the potential impacts of climate change in terms of fluvial and tidal 
flood risk. 
 
At present it is difficult to quantify how the changing climate will affect the areas currently 
at risk of flooding. The limits of floodplains cannot be defined precisely because floods 
with similar probability can arise from different combinations of events that will have 
different impacts. However while climate change could have a significant impact on 
levels of risk, current information would suggest that the actual areas at risk are not 
expected to increase significantly. 
 
Government guidance regarding future flood risk and development is detailed in PPS25. 
This guidance predicts that annual rainfall is expected to gradually increase over the 
years such that it will have increased by approximately 30% by 2115. This is expected to 
result in potential increases in peak fluvial flows of up to 20% for a given return period.  
 
Within the southwest region, sea levels are expected to rise by up to 3.5mm/yr by 2025, 
8.0mm/yr from 2025 to 2055 and 11.5mm/yr from 2055 to 2085 (source: Defra 
FCDPAG3 Economic Appraisal Supplementary Note to Operating Authorities-Climate 
Change Impacts, October 2006). The effects of increased wave height and wind speed 
may also be an issue for coastal areas, however the modelling of these effects is 
outside of the scope of this study. Guidance indicates a 10% sensitivity allowance needs 
to be applied up to 2115. Detailed Flood Risk Assessments and further studies should 
encompass this information. 
 
Assuming fluvial flows are increased by 20% as a result of climate change, new fluvial 
flood extents based on the existing Flood Zone 3 data have been created in certain key 
areas based on the LiDAR Digital Terrain Model (DTM) data.  LiDAR DTM captures 
height information based on a 1- 2 metre grid (depending on the area) and was provided 
by the EA for the purposes of this study. The specific methodology using software tools 
such as ArcView GIS, Spatial Analyst and Profile Extractor is detailed in Appendix C. 
The locations chosen for these detailed studies were identified by locating FRIS 
hotspots and other known locations of high frequency flooding and the presence of 
existing Flood Zone 3 data. Therefore the locations where this methodology has been 
applied are Wrington, Uphill Great Rhyne/Cross Rhyne (Weston-super-Mare), Banwell 
catchment, Congresbury, Long Ashton and Nailsea, The results can be seen in section 
5.3. 
 
It is beyond the scope of this SFRA to apply this climate change methodology across the 
whole study area. The new fluvial flood extents as derived above serve as a guide for 
the likely changes that could occur as a result of increased flows of 20% particularly on 
the main towns and villages within the study area.  It is assumed that similar lateral 
changes to flood extents will also occur at other locations in the study area with 
equivalent topography and settlement patterns. More details can be found in section 5.3. 
 
Flood extents for a 1 in 200 year return period tide event with an increase in sea level to 
the predicted level for 2108 have been created using the two dimensional model from 
the Flood Zone Compliance study, Royal Haskoning, 2007. 
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Extreme tide levels have been taken from the Environment Agency South West Region, 
Report on Regional Extreme Tide Levels, February 2003.  Using the latest DEFRA 
guidance these tide levels have been increased to account for sea level rise due to 
climate change for the next 100 years.   
 
3.5 Tidal and Coastal Risk 

Flooding to low lying land from the sea and tidal estuaries is caused by storm surges 
and high tides. NSC area has 60km of coastline and therefore tidal flooding is a major 
issue for the area. Areas are at risk of tidal flooding when they are low lying and 
adjacent to the coast or near to an estuary. Within North Somerset this includes areas 
such as Kingston Seymour and Wick St Lawrence, Sand Bay and Weston Bay. Where 
high tides, especially Spring tides combine with strong onshore winds the associated 
waves and spray can overtop or breach defences causing coastal flooding and in some 
cases structural damage caused by the water itself or by debris within it. Without 
defences in place a quarter of the area of NSC district is at risk of flooding. 
 
Extensive coastal defences exist across the study area and these are described in more 
detail in Section 4.2. A map showing tidal inundation, without defences both now and in 
100 years time (as a result of sea level rise) can be seen as Figure 5.7. Due to the rapid 
onset of flooding the consequences and impacts of flooding from the sea and tidal 
waters are more severe than flooding from rivers. The severity of coastal flooding 
depends on a number of parameters including weather systems, wind and wave 
conditions, underlying topography, effectiveness of drainage systems and the condition 
of flood defences.  
 
3.6 Rapid inundation zones  

Potential inundation could occur where there is risk of breaching or over-topping of 
raised defences and in steep catchments through flash flooding generally caused by 
heavy rainfall and excessive surface flow. Water behind a raised defence can build up to 
levels higher than the surrounding land and create additional strain on the defence. This 
may cause it to collapse or the retained water can spill over the top rapidly inundating 
adjacent low lying ground. Fast flowing water or deep flooding that occurs quickly can 
create a risk of loss of life.  
 
A combination of factors is considered when determining the level of residual flood risk 
behind a flood defence. This includes the depth of flooding and the distance from the 
defences. Directly behind a defence is known as the High Risk Rapid Inundation Zone, 
and then as you get further from the defence both the risk of flooding and the expected 
depth of flooding decrease. Where possible, new development should be built away 
from existing flood defences, particularly if the condition of the defence is poor and risk 
of failure is high. 
 
Defences are indicated on the A1 maps and the GIS layer (based on data currently 
available from the EA National Flood and Coastal Defence Database (NFCDD)) and can 
be interrogated to determine their exact locations.  
Interrogation of the NFCDD includes the following protection within the NSC area at 
present. Man-made coastal protection 9.8km, Natural coastal protection 34km, Man-
made sea defence 43km, natural sea defence and 29km of manmade raised defences.   
 
These are predominately found in the West North Somerset area. A broad scale 
analysis of some of raised defences within NSC area is detailed in section 4.2. 
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3.7 Reservoirs 

The location of reservoirs needs to be taken into taken when considering possible 
locations for development. This is for two reasons. Firstly, if a reservoir is breached or 
fails people and properties located downstream of the reservoir could be at risk from 
rapid inundation. Secondly, if the development is in the area drained by the reservoir, 
the additional surface water from the development could exceed the storage potential of 
the reservoir during a large event, causing problems downstream. There are 8 
reservoirs within the NSC area as shown in Figure 3.4 with those at Barrow Gurney and 
Blagdon maintained by Bristol Water. 
 

Figure 3.4 – Location of reservoirs in and around the NSC area 
 

 
© Crown Copyright. North Somerset Council Licence No. 100023397, 2008. 

 
3.8 Ground water 

Flooding due to ground water occurs when water stored beneath the ground reaches the 
surface and is generally associated with porous rocks such as sands, gravels, limestone 
and chalk. This generally occurs in wet winters, and can result in flooding for long 
periods of time. Because it is underground it is often not until a problem arises that we 
become aware of this issue. 
 
Generally damage from ground water flooding is a result of human intervention, 
particularly where over-abstraction has occurred in the past lowering ground water 
levels. Now that there are more strict limits on pumping licensing, ground water levels 
have risen and flooded land that was dry and has therefore been developed.   
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For a development to be permitted it is a requirement of PPS25 that groundwater 
flooding and any potential effects it has must be assessed as part of any FRA.  
 
Based on records of historic flood incidents from a variety of sources we have found 
limited evidence of potential groundwater flooding. However it is believed that 
groundwater levels have been raised by additional drainage due to run-off from 
developed and therefore impermeable surfaces resulting in flooding of properties to the 
eastern edge of Wrington. 
 
3.9  Sewer flooding 

In urban areas, rainwater frequently drains into surface water sewers, or sewers 
containing both surface and waste water, known as combined sewers.  These sewers 
can be overwhelmed by heavy rainfall, become blocked, or be of inadequate capacity, 
resulting in flooding of the surrounding area until the water can drain away. This is 
particularly a problem when a combined sewer is involved because there is then a high 
risk of contaminated water flooding a property internally. 
 
As part of this study, Wessex Water provided locations of sewer flooding as recorded for 
Ofwat, as shown in Figure 3.5.  
 
The majority of this flooding is located in Weston-super-Mare. Note that the flooding 
highlighted may be internal or external of properties and will have been caused by a 
variety of operational and meteorological conditions. In addition, the information 
provided is only representative of the situation as of May 2008. Across the Wessex 
Water region there is an annual increase of approximately 40 dwelling per annum as 
new incidents of flooding area recorded.  Wessex Water are currently undergoing 
extensive work to eliminate the majority of foul sewage flooding incidents by 2010, 
therefore they would expect to see most or all of the locations highlighted in figure 3.5 
removed by 2010. 
 
Any new development needs to address the impact on the existing capacity of the sewer 
system and any associated sewage treatment works. Increases in discharge may lead 
to the overloading of receiving watercourses and consequently an increase in flood risk. 
It is a requirement of PPS25 that the potential of this occurring and any mitigating 
measures must be assessed as part of any site specific FRA.  
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Figure 3.5 – Sewer flooding incidents recorded by Wessex Water 
 

 
© Crown Copyright. North Somerset Council Licence No. 100023397, 2008. 
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4 MANAGING FLOODING 

4.1 General information 

The government aims to reduce the risks to people and the developed and natural 
environment from flooding by discouraging further built development within floodplain 
areas.  Government guidance (PPS25) has been produced for local planning authorities 
to help them when allocating land for development in order to meet this aim.  In 
undertaking the SFRA this guidance has been examined and used to provide a robust 
and consistent system for assessing flood risk anywhere within the local planning 
authority.  
 
The following issues concerning flood risk within the NSC area have been highlighted to 
provide additional awareness and assistance to aid the decision process outlined above. 
  
4.2 Defences  

Defences comprise a structure (or system of structures) for the alleviation of fluvial or 
tidal flooding. The SFRA has identified existing defences, for example embankment 
defences at Congresbury (photo 4.1), that are maintained by the EA. The SFRA also 
highlights a number of privately maintained defences that are currently within NFCDD. It 
should be noted that there may be additional private defences that have not been 
included in NFCDD.  Private walls may also exist in the area but are not classed as 
‘flood defences’. Furthermore, not all banks are flood defences. 
  

Photo 4.1 – Embankment defence at Congresbury 
 

 
 

Defences are designed to protect from flooding of a certain level - a standard of 
protection.  The standard of protection is the maximum flood event that the defence can 
protect against before it is breached or overtopped.  For example, the embankment at 
Congresbury, shown in Photo 4.1, is stated to have a 50 year standard of protection on 
the right bank and 100 year standard of protection on the left bank.  However it cannot 
be assumed that the level of defence is still at the original design standard because of 
changes to the way floods are estimated, the effects of climate change and deterioration 
of the structure.   
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Changes to the land use in areas near to defences can also have an effect on the 
standard of protection provided by the defence by changing the flow patterns of 
groundwater and surface water runoff.  Therefore any proposed development must be 
closely examined during a detailed FRA to ensure that the existing and future 
development has the appropriate level of protection.  PPS25 suggests that the 
appropriate level of defence against fluvial floods should be a 1 in 100 year standard 
(1% probability flood) and against tidal floods should be a 1 in 200 year standard (0.5% 
probability flood). 
 
NFCDD highlights all information regarding the structure of watercourses in the area. It 
therefore shows areas of natural or maintained channel as well as raised defences or 
culverts. An example of a maintained channel can be found at Winscombe, (photo 4.2), 
where stone blockwork and concrete reinforcement have been used to resist erosion 
and keep the watercourse bank in place.  
 

Photo 4.2 – Maintained bank at Winscombe 
 

 
  
Within NFCDD there are nearly 1200 entries for the NSC area, of which 16% are 
classified as major defences. Almost 500 of the entries show that the standard of 
protection is unknown. A brief description of the defences follows. For clarity, the coastal 
region has been broken up into 3 sections; whilst the main watercourses have been 
compiled separately. 
 
·  Coastal Region; Weston-super-Mare (Brean Cross Sluice to Huckers Bow) 

o Located at ST30890, 56242 to ST34734, 66198 
o Man-made Sea Defence 

- 9.6km in length, lowest point of 5.84mOD 
- One section of known standard of protection, Kewstoke (1 in 100yr 

event protection) 
- Maintained by the EA 

o Natural Sea Defences 
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- 5.6km in length 
- Unknown standard of protection 
- Maintained privately 

o Natural Coastal Protection 
- 1.6km in length 
- Standard of protection ranges from 1 in 50yr (Uphill) to 1 in 100yr 

(Kewstoke) 
-  

·  Coastal Region; Clevedon (Huckers Bow to Sugar Loaf Beach) 
o Located at ST34734, 66198 to ST45174, 76701 
o Man-Made Sea Defence 

- 14.6km in length, lowest point of 4.66mOD at Tutshill Sluice 
- Standard of Protection varies between 1in 5yr and 1 in 100yr. The 

majority of the known standards of defences have been designed for 
a 1 in 100yr event. 

- Maintained by the EA 
o Natural Coastal Protection 

- 8.6km in length 
- Standard of Protection unknown 
- Maintained privately 

o Man-Made Coastal Protection 
- 0.6km in length, single location 
- Offers little protection to the defence behind at Blakes Pool 
- Standard of protection unknown 
- Maintained privately 
-  

·  Coastal Region; Portishead (Sugar Loaf Beach to Avonmouth Docks) 
o Located at ST45174, 76701 to ST50466, 78726 
o Natural Coastal Protection 

- 5.7km in length 
- Maintained privately 

o Man-Made Sea Defence 
- 3.2km in length, lowest point 5.48mOD at the earth bank at 

Portsbury Wharf. 
- Maintained privately and by the EA 

o Man-Made Raised Defence 
- 1.7km in length 
- Standard of protection unknown 
- Maintained privately and by the EA 

 
·  River Yeo (Hewish to Congresbury) 

o Located at ST39448, 65147 to ST44168, 63554 
o Man-Made Raised Defences 

- 15.8km in length, lowest point 6.45mOD  
- Standard of protection varies between 1 in 5yrs and 1 in 100yrs 

standard. 
- Maintained privately and by the EA 
-  

·  River Avon (Long Ashton) 
o Located at ST56479, 71243 to ST56180, 71010 
o Man-Made Raised Defences 

- 0.3km in length 
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- Standard of protection 1 in 100 yrs 
- Maintained by the EA 
 

·  Land Yeo; Tickenham to Nailsea 
o Located at ST45155, 71609 to ST49154, 70509 
o Man-Made Raised Defences 

- 3.9km in length 
- Standard of protection varies between 1 in 5yrs and 1 in 100yrs.  The 

majority of defences are protected against 1 in 100yr events 
- Maintained privately and by the EA 

 
Chart 4.1 below details the number and length of the raised defences for different 
standards of protection. Figure 4.1 shows the locations of raised defences, man-made 
sea defences and coastal protection and natural sea defences and coastal protection 
across the district. 
 

Chart 4.1 – Length of raised defences and varying standards of protection 
 

Unknown

1 in 5 year
1 in 20 year

1 in 50 year

1 in 100 year

56.3km

31.5km

7.4km

3.2km

6.8km

 
Note that these standards of protection are taken directly from NFCDD. It should not be 
assumed that the standard of protection is still current, particularly when looking at 
increasing the development behind the defence. 
 
As detailed in section 3.6, the breach, failure or overtopping of raised defences can 
cause significant damage. The locations for this analysis were chosen based on the 
information provided by NFCDD and the number of properties protected by the defence.  
Supplementary to the NFCDD database, data was also taken from a defence height 
survey commissioned by the NSC, Crest Survey 2007. 
 
As part of the Level 2 SFRA the potential effects of breach, failure or overtopping of 
raised defences will be considered at the following locations (which can also be seen on 
Figure 5.4): 
 

·  coastal strip from south of Clevedon to Ham Green 
·  urban extension area south-west of Bristol 
·  land around Nailsea and Backwell 
·  land around Yatton/Congresbury 
·  land around Banwell/Winscombe/Churchill/Wrington 
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Figure 4.1 – Defence Types 
 

 
© Crown Copyright. North Somerset Council Licence No. 100023397, 2008. 

 
From Figure 4.1 it can be seen that fluvial raised defences can be found downstream of 
Congresbury on the Congresbury Yeo, north of Nailsea and east of Clevedon on the 
Land Yeo and along the River Avon downstream of Pill. Of these raised defences, those 
on the River Avon have a standard of protection of greater than 100 years in part. This is 
due to the requirement for tidal protection along this stretch of the River Avon which 
aims to provide a 1 in 200 year standard of protection. Along the Land Yeo, the raised 
defences are mainly at a 1 in 10 year standard of protection though the section from 
Jacklands Bridge to upstream of Tickenham provides a 1 in 100 year standard of 
protection. On the Congresbury Yeo, raised defences predominantly provide a 1 in 100 
year standard of protection though between the M5 motorway and the main railway line 
the standard of protection reduces to a 1in 50 year and 1 in 5 year standard.  
 
Raised sea defences occur along the low lying sections of coastline from Portishead 
south westerly inland to the North East of Clevedon; along the coast from the Land Yeo, 
south to Congresbury Yeo; and at Weston super Mare south to Uphill Sluice. These are 
vulnerable to overtopping as a result of high surge levels and at many locations a 
secondary defence is provided to contain any potential flooding though this is not always 
sufficient as demonstrated by the storm event of 1981. A more detailed review of the 
tidal defences will be undertaken as part of the Level 2 SFRA of the coastal strip from 
south of Clevedon to Ham Green 
 
Other Flood Risk Management Infrastructure can include the creation of wetland areas 
which are designed to store water during times of flood. An example of this within NSC 
area is at Banwell Moor, adjacent to the River Banwell. Aswell as reduced potential flood 
risk, benefits include increased biodiversity opportunities through habitat creation and 
additional recreational and amenity provisions. 
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Photo 4.3 – Banwell Moor 

 

 
 

4.3 Surface Water and Sustainable Drainage Systems (SUDS) 

Flood risk from surface water flooding is of concern within the study area.  More than 50 
flood incidents have been recorded where flooding is caused by surface water alone, or 
in combination with river flooding. Locations with a number of reported incidents of 
surface water flooding mainly resulting in highway flooding are Hutton, Wrington, 
Blagdon, Iwood, Yattton and Bleadon. Property damage as a result of surface water 
flows has also been recorded at Portishead and Wrington. There are many surface 
water incidents in more rural locations where the frequency of incidents at these sites 
can be relatively high. Some of these events are highlighted on the maps as recorded by 
the EA (FRIS) or historic information maintained by NSC. The EA Flood Zone Maps do 
not show flood risk due to surface water flooding and we have shown large areas of 
surface water flooding as potential flood risk areas (PFRAs). 
 
Urban developments can have a big effect on the quantity and speed of surface water 
runoff. By replacing vegetated ground with buildings and paved areas, the amount of 
water being absorbed into the ground is severely reduced, therefore increasing the 
amount of surface water present.  This additional surface water increases the demand 
on drainage systems in built up areas.  Traditional drainage systems are designed to get 
rid of the water as quickly as possible to prevent flooding in the built up area.  This can 
cause problems, particularly downstream, by altering the natural flow patterns of the 
catchment.  In addition, water quality can be affected due to pollutants from the built up 
areas being washed into the watercourse. One technique which can reduce this problem 
is the use of Sustainable Drainage Systems (SUDS).  
 
Sustainable Drainage Systems (SUDS) are techniques designed to control surface 
water runoff before it enters the watercourse.  They are designed to mimic natural 
drainage processes, along with treating the water to reduce the amount of pollutants 
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getting into the watercourse.  They can be located as close as possible to where the 
rainwater falls and provide varying degrees of treatment for the surface water, using the 
natural processes of sedimentation, filtration, adsorption and biological degradation. 
 
SUDS are more sustainable than traditional methods because they can: 

·  Manage the speed of the runoff 
·  Protect or enhance the water quality 
·  Reduce the environmental impact of developments 
·  Provide a habitat for wildlife 
·  Encourage natural groundwater recharge. 

 
In addition, they can be used to create more imaginative and attractive developments 
and are designed so that less damage is done, than conventional systems, if their 
capacity is exceeded.   
 
Surface water management using SUDS can be implemented at all scales and in most 
urban settings, ranging from hard-surfaced areas to soft landscaped features, even if 
there is limited space.  Most techniques use infiltration but even if the area has little or 
no infiltration SUDS can still be used in the form of green roofs, permeable surfaces, 
swales and ponds. 
 
SUDS are made up of one or more structures built to manage surface water runoff, and 
used in conjunction with good site management.  There are five general methods: 

 
a. Prevention – this can involve minimizing paved areas, replacing tarmac with gravel, 

rainwater recycling, cleaning and sweeping, careful disposal of pollutants, and 
general maintenance. 

 
b. Filter strips and swales – these are vegetated surface features that drain water 

more slowly and evenly off impermeable areas.  Swales (figure 4.2) are long shallow 
channels whilst filter strips (figure 4.3) are gently sloping areas of ground.  Both of 
these mimic natural drainage by allowing rainwater to run in sheets through 
vegetation, slowing and filtering the flow. 

 
 
 

 
 
 
 
 

 
 

 
 
c. Permeable surfaces and filter drains – these are devices that have a volume of 

permeable material below ground to store surface water.  Runoff flows to this 
storage area via a permeable surface. On 2nd April 2008 the BBC’s One show 
examined the effects of permeable pavings on surface water runoff during heavy 
rainfall. This can be viewed via the BBC website. 

 
d. Infiltration devices – these enhance the natural capacity of the ground to store and 

drain water.  They include soakaways, infiltration trenches and infiltration basins. 
See figure 4.4. 

 

 Infiltration 

Figure 4.3 - Cross-section of a Filter Strip 

�
��

 

Inflow Inflow 

Infiltration 

Figure 4.2 - Cross-section of a Swale 

�
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e. Basins and ponds – these are areas for storage of surface runoff e.g. floodplains, 

wetlands, and flood storage reservoirs.  They can be designed to control flows by 
storing water then releasing it slowly once the risk of flooding has passed. See figure 
4.5. 

 
 

 
 
 
 

 
 
 
 
 
SUDS are better suited to areas of new development than in-fill. This is because for new 
development the drainage system for the whole area can be considered and designed at 
the same time, ensuring a consistent system across the development area and 
surroundings. Retro-fitting produces pockets of SUDS which work in isolation and 
therefore are not as effective as they could be within a SUDS strategy.   
 
It is imperative that when designing SUDS for an area that both the EA and the local 
drainage board are consulted at all stages of the design. This will ensure that the SUDS 
fit with the existing drainage network. 
 
SUDS need to be regularly maintained to ensure they operate efficiently and effectively. 
The maintenance regime should be detailed and agreed during the design stage. 
Different SUDS techniques require different levels of maintenance therefore it is 
important to make it clear who is responsible for the maintenance at the start of the 
design and put a programme in place.  
 
Government Guidance has been produced in the new water strategy for England, Future 
Water, which was published in February 2008. This strategy sets out the Government’s 
long-term vision for water management in England. Following this publication, guidance 
regarding policy measures to improve the way that surface water runoff is managed is 
expected to be published in autumn 2008. One of the suggested management tools is 
the development of Surface Water Management Plans. When completed, these should 
provide useful guidance for developers and local authorities. More information regarding 
these strategies and plans can be found on the Defra website 
(www.defra.gov.uk/Environment/water/strategy/index.htm).  
 
4.4 River erosion 

Throughout their lifetime, rivers can naturally change their course.   Although no specific 
high risk areas have been identified in this SFRA, planners and developers should be 
aware that the course of rivers can change over time.  Looking at County Series (1890 
onwards) Ordnance Survey mapping can help identify where river erosion is a risk, by 
comparing the course of the river then and now.  Such maps can be found in the Local 
Records Office. Where potential river erosion may occur this should be investigated as 
part of a FRA particularly if it could cause developed land to become at risk of flooding in 
the future. 
 

�

 

Figure 4.4 - Cross-section through an  
Infiltration Basin 

Overflow Inflow 

Infiltration 

�

�

 Outflow Inflow 

Figure 4.5 - Cross-section of a Pond 

Water level varies in the pond 
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4.5 Flood warning 

The EA are responsible for flood watches and flood warnings across the whole of 
England and Wales. Warnings are provided for designated flood warning areas either 
directly or indirectly.  The indirect system is based around the internet and the Floodline 
dial-up-and-listen service, where members of the public and other parties can obtain 
current flood warning information for their area. The Floodline number is 0845 988 1188 
and the website is http://www.environment-agency.gov.uk/subjects/flood/floodwarning/. 
Flood warnings are also broadcast by television and radio services. Within the study 
area the designated flood warning areas are as shown on figure 4.6.  
 
The EA will issue 4 codes, details of which are provided in Table 4.2. The direct warning 
service requires people in at risk properties in designated flood risk areas to register 
their telephone number with the EA under the Floodline Warnings direct scheme.  They 
can then receive automatic warning messages if a flood is likely. 
 

Table 4.2– EA Flood Warning Codes 
 

Code Flood Watch Flood Warning Severe Flood Warning All clear 
Symbol 

   
What it 
signifies 

Flooding of low 
lying land and 

roads is 
expected 

Flooding of homes & 
businesses is 

expected. Act now 

Act now. Severe 
flooding is expected 

with extreme danger to 
life & property 

No further flooding is 
expected. Water levels 

will start to go down 

What to 
do 

Monitor news 
and weather 
forecasts; be 

aware; be 
prepared; 

check on pets 
etc: charge 

mobile phone. 

Move cars, pets, food, 
valuables & important 
documents; get flood 
protection equipment 
in place; turn off 
supplies if safe to do 
so; prepare for 
evacuation; act on 
your flood plan. 

Flood warning actions 
plus get to a high place 
with means of escape; 

avoid electricity 
sources; avoid walking 
or driving through the 
flood water; listen to 
emergency services. 

Listen to weather reports; 
only return to evacuated 
buildings if told its safe to 

do so; beware sharp 
objects and pollution; 

contact insurance 
company and ask for 

advice before starting to 
clean up. 
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Figure 4.6 - Map of flood warning and flood watch areas in NSC area 
 

 
© Crown Copyright. North Somerset Council Licence No. 100023397, 2008. 

 
There are currently five Flood Watch areas in NSC area and five Flood Warning Areas 
as listed below. The warnings are based on catchment area rather than district 
boundaries so some areas are as a result of rivers in adjacent district boundaries. 
 
Flood Watch Areas: 
 
·  North Somerset Area covering: 

o Congresbury Yeo 
o Cheddar Yeo 
o Axe and Tributaries 

·  Lower Bristol Avon Area covering: 
o Lower Avon 
o River Boyd 
o Brislington Brook and 

Tributaries 
 

·  River Chew Area covering: 
o Chew 
o Chewstoke Stream 
o Winford Brook 
 

·  Coastal Area covering: 
o Porlock to Avonmouth 
 

·  Covering Low Lying Land and minor 
Roads in the Pill Area. 

 
 
Flood Warning Areas: 
 
·  Somerset Coast - Burnham on Sea to Brean 

- Clevedon 
-  Kewstoke and Sand Bay 

·  Congresbury Yeo  -  Congresbury 
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-  Wrington to Congresbury 
 
Tables 4.3 below detail the flood watches and flood warnings that have been issued by 
the EA for the NSC area since 2006.  
 

Table 4.3 – Flood Watch and Flood warnings issued in NSC area 
 

Somerset Coast 
from Porlock to 

Avonmouth 

Somerset Coast 
from Porlock to 

Avonmouth 

Somerset Coast 
from Porlock to 

Avonmouth 

Congresbury 
Yeo from 

Wrington to 
Congresbury 

North Somerset 
Area  

14:32 
07/04/2008  

14:13 
19/03/2007  

17:20 
02/12/2006  15:59 

11/01/2008  

 
16/03/2008 03:5

8 
14:50 

11/03/2008  
18:59 

18/03/2007  
11:40 

09/10/2006  
19:59 

26/07/2007  
15/01/2008  

22:28  
11:52 

11/03/2008  
10:18 

18/03/2007  
22:07 

08/10/2006  
Somerset Coast 

at Clevedon  
 11/01/2008  

15:09 
12:17 

10/03/2008  
18:11 

17/03/2007  
10:22 

08/10/2006  
12:36 

10/03/2008  
 08/12/2007  

16:04 
13:52 

09/03/2008  
12:23 

05/03/2007  
22:20 

07/10/2006  
15:04 

09/03/2008  
 26/07/2007  

15:27 
19:34 

08/03/2008  
11:50 

20/02/2007  
21:59 

07/10/2006  
06/10/2006 

11:55 
 25/06/2007  

13:50 
22:12 

28/10/2007  
16:27 

19/02/2007  
11:14 

07/10/2006    
 02/03/2007  

15:45 
10:45 

28/10/2007  
16:30 

18/02/2007  
20:34 

06/10/2006      
11:30 

27/10/2007  
21:19 

21/01/2007  
11:55 

06/10/2006  Pill Area    
11:23 

26/10/2007  
10:40 

21/01/2007  
16:56 

05/10/2006  
12:07 

10/03/2008   
10:31 

29/09/2007  
11:14 

20/01/2007  
18:32 

10/09/2006  
14:07 

09/03/2008    
11:22 

28/09/2007  
17:06 

19/01/2007  
19:22 

09/09/2006  
16:46 

19/02/2007  
River Chew 
Catchment  

14:58 
27/09/2007  

16:03 
06/12/2006  

18:56 
09/09/2006  

22:10 
08/10/2006  

16/03/2008 
02:47 

11:30 
31/08/2007  

17:26 
05/12/2006  

11:50 
08/09/2006  

10:31 
08/10/2006  

19/01/2008 
03:29 

13:20 
30/08/2007  

11:02 
05/12/2006  

15:42 
12/08/2006  

19:45 
07/10/2006  

15/01/2008 
05:09 

12:13 
16/05/2007  

12:21 
04/12/2006  

17:13 
11/08/2006  

20:46 
10/09/2006  

11/01/2008 
14:21 

16:26 
18/04/2007  

11:48 
04/12/2006  

12:22 
31/03/2006  

18:56 
09/09/2006  

26/07/2007 
15:35 

16:07 
17/04/2007  

14:04 
02/03/2006  

11:53 
29/03/2006  

Lower Bristol 
Avon  

06/03/2007 
03:12 
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21:13 
21/03/2007  

10:54 
01/03/2006  

28/03/2006 
15:14 

08:58 
16/03/2008  

18/01/2007 
09:15 

15:51 
21/03/2007  

14:04 
02/03/2006  

28/02/2006 
10:59 

17:37  
11/01/2008  

10/01/2007 
02:05 

16:12 
20/03/2007  

10:54 
01/03/2006  

17:14 
15/02/2006  

11:47 
10/01/2007  

22/05/2006 
10:53 

 
Applicants for any proposed development which takes place in EA Flood Zone 3, which 
is not in an existing designated flood warning area, should assess the potential for such 
a service in conjunction with the EA and make provisions for such within any FRA, in 
order to meet PPS25 requirements. 
 
Safety and evacuation procedures should also be addressed for developments within 
EA Flood Zone 3 and for civil infrastructure within Flood Zone 2 such as schools and 
hospitals.  Provisions such as refuges, safe access and exit routes (which are above 
flood levels) should be incorporated into the design of such sites.  Access for emergency 
vehicles will also need to be considered. 
 
Emergency planning in the area is currently covered by NSC in their generic incident 
plan for the whole of NSC area. Any major development within the urban areas of NSC 
should consider the impact of new development on the existing plan.  It should be 
ensured that the procedures can be applied to the new development or modified if 
necessary, in conjunction with SCC and the EA. 
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5 AREAS AT RISK OF FLOODING 

5.1 Vulnerable areas  

Areas sensitive to flooding have been highlighted by the information detailed on the EA 
Flood Zone maps and historic records of flooding from NSC and the EA. This has been 
supplemented with information from Parish Councils, SCC, Wessex Water and the Avon 
Fire and Rescue Service via a data collection workshop session and information 
request. These areas are identified on both the A1 paper plans and the GIS layers. 
Flooding can be caused by the tide, overtopping of river banks or artificial bodies, 
surface water runoff, ground water, and blockages of drains and culverts within NSC 
area. Flood damage to properties largely results from extreme high tide events where 
overtopping of existing defences occurs (such as Uphill) and conveyance issues where 
existing channels are not of sufficient capacity to cope with high flows due to heavy 
rainfall and increased surface water runoff (such as Wrington). 
 

5.2 Current levels of flood risk 

Approximately 30% of the NSC area is covered by EA Flood Zones. This means that 
roughly 33% of the population of NSC area are currently at high risk of fluvial or tidal 
flooding i.e. within EA Flood Zone 3, with an additional 5% within EA Flood Zone 2.  The 
main areas (as wards) at risk from EA Flood Zone 3 are Clevedon South, Clevedon Yeo, 
Weston-super-Mare South Worle, Portishead East and Clevedon West, which all have 
over 90% of their population within the boundary of the flood zone. Weston-super-Mare 
East and South also have a high percentage of their population within the boundary of 
EA Flood Zone 2. The maps that accompany this report highlight that there are other 
sources of flooding, such as surface water flow, within the study area which affect 
additional properties. 
 
Charts 5.1a & 5.1b shows the proportion of people within EA Flood Zones 3 and 2 
respectively that are affected by each of the sources of flooding covered by those EA 
Flood Zones.  
 

Charts 5.1a & 5.1b - Proportions of the population within EA flood zones at risk 
from different sources 

Fluvial
Tidal
Fluival / tidal

81% of FZ3 properties, 
equates to 27% of total 

NSC population

18% of FZ3 
properties, equates 

to 6% of total 
NSC population

1% of FZ3 properties, 
equates to 0.5% of total 

NSC population

Fluvial

Tidal

Fluival / tidal

57% of FZ2 properties, 
equates to 22% of total 

NSC population

42% of FZ2 
properties, equates 

to 16% of total 
NSC population

1% of FZ2 properties, 
equates to 0.4% of total 

NSC population

 
 

It should be noted that the charts do not consider other sources of flooding. They show 
that the main risk of flooding is from the sea, although as events become more severe 
fluvial flooding starts to affect more properties. 
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Table 5.1 highlights the main urban wards within NSC area where properties are located 
within EA Flood Zones.  The table indicates the approximate number of properties at risk 
(as cumulative values i.e. FZ2 includes all properties within FZ3 aswell), and the primary 
sources of flooding. 
 
Table 5.1 - The number of properties at risk of fluvial or tidal flooding within wards 

of NSC ranked by percentage in EA Flood Zone 3 and EA Flood Zone 2 
 

 Number Of Properties Percentage 
Ward name 

Main 
source Total In FZ3 In FZ2 In FZ3 In FZ2 

Clevedon South Both 1,413 1,413 1,413 100.0 100.0 
Clevedon Yeo Both 1,412 1,412 1,412 100.0 100.0 
WsM South Worle Tidal 4,014 3,966 4,014 98.8 100.0 
Portishead East Tidal 1,553 1,522 1,538 98.0 99.0 
Clevedon West Both 1,433 1,385 1,425 96.7 99.4 
WsM South Tidal 4,923 4,230 4,617 85.9 93.8 
Clevedon Central Both 1,459 1,070 1,096 73.3 75.1 
Clevedon East Both 1,603 1,162 1,185 72.5 73.9 
WsM North Worle Tidal 3,959 2,831 2,978 71.5 75.2 
WsM East Tidal 5,530 3,606 5,445 65.2 98.5 
Kewstoke Tidal 1,345 725 903 53.9 67.1 
Banwell and Winscombe Both 4,630 1,361 1,379 29.4 29.8 
WsM Clarence and Uphill Both 4,016 1,104 1,227 27.5 30.6 
Yatton Both 3,853 732 798 19.0 20.7 
WsM Central Tidal 3,343 613 1,331 18.3 39.8 
WsM Milton and Old Worle Tidal 4,376 778 1,000 17.8 22.9 
Congresbury Both 1,501 262 268 17.5 17.9 
Portishead Central Tidal 1,733 256 259 14.8 14.9 
Pill Tidal 1,600 156 168 9.8 10.5 
Wrington Fluvial 1,429 101 112 7.1 7.8 
Hutton and Locking Tidal 2,875 198 290 6.9 10.1 
Portishead South and North Weston Tidal 1,375 46 82 3.3 6.0 
Gordano Fluvial 1,175 39 40 3.3 3.4 
Winford Fluvial 1,236 39 40 3.2 3.2 
WsM West Tidal 4,361 64 235 1.5 5.4 
Clevedon North Tidal 1,539 21 21 1.4 1.4 
Easton-in-Gordano Tidal 1,294 17 34 1.3 2.6 
Blagdon and Churchill Fluvial 1,629 15 19 0.9 1.2 
Backwell Fluvial 2,429 9 9 0.4 0.4 
Wraxall and Long Ashton Fluvial 2,998 4 20 0.1 0.7 
Nailsea North and West Tidal 4,425 2 4 0.0 0.1 
Clevedon Walton N/A 1,139 0 0 0.0 0.0 
Nailsea East N/A 2,737 0 0 0.0 0.0 
Portishead Coast N/A 1,275 0 0 0.0 0.0 
Portishead Redcliffe Bay N/A 1,422 0 0 0.0 0.0 
Portishead West N/A 1,367 0 0 0.0 0.0 
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 Number Of Properties Percentage 
Ward name 

Main 
source Total In FZ3 In FZ2 In FZ3 In FZ2 

TOTALS 88,401 29,139 33,362 33.0 37.7 
NB. “Both” signifies that the area is at risk from tidal and fluvial events. Source OS Address Point 2006. 
 
The EA Flood Zones only consider fluvial and tidal sources of flooding. To measure the 
effect of other sources of flooding, the historic flooding information has been considered. 
Chart 5.2 and Table 5.2 show the number of properties within a specified distance of a 
historic location of flooding within each ward area. This is only an indication of the flood 
risk because the historic information is only shown based on approximate location, but it 
acts as a guide as to where other sources of flooding may be an issue. 
 

Chart 5.2 - The number of properties within NSC that are near  
to historic locations of flooding 
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* Percentages are of the total NSC population 

 
Table 5.2 – The number of properties within each ward that are within 50 metres of 

a known location of flooding (ranked by percentage) 
 

Ward No. of 
properties 

Percentage of 
population 

Wrington 196 13.7 
Blagdon and Churchill 164 10.1 
Winford 114 9.2 
Congresbury 99 6.6 
Yatton 237 6.2 
Portishead East 74 4.8 
Pill 73 4.6 
Kewstoke 59 4.4 
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Ward No. of 
properties 

Percentage of 
population 

Gordano 44 3.7 
Hutton and Locking 100 3.5 
Banwell and Winscombe 160 3.5 
Clevedon Central 50 3.4 
Clevedon East 52 3.2 
Portishead South and North Weston 44 3.2 
Clevedon North 43 2.8 
Easton-in-Gordano 36 2.8 
Clevedon South 38 2.7 
Wraxall and Long Ashton 65 2.2 
WsM South Worle 75 1.9 
Portishead Redcliffe Bay 26 1.8 
Backwell 44 1.8 
Nailsea North and West 79 1.8 
Portishead West 23 1.7 
WsM East 77 1.4 
WsM Milton and Old Worle 60 1.4 
WsM Central 38 1.1 
Nailsea East 30 1.1 
Portishead Coast 10 0.8 
Portishead Central 8 0.5 
WsM Clarence and Uphill 18 0.4 
WsM South 8 0.2 
WsM West 6 0.1 
Clevedon West 1 0.1 
Clevedon Walton 0 0.0 
Clevedon Yeo 0 0.0 
WsM North Worle 0 0.0 
Total 2151 2.4 
 
This shows that the main areas where historic flooding could or has affected properties 
are Wrington, Blagdon and Churchill, Winford, Congresbury and Yatton, although the 
percentage of population effected in each ward is low.  
 
A check has been made of the extent of EA Flood Zone 2. This extent should cover all 
areas that are at risk of fluvial or tidal flooding with an annual probability of 0.1% or more 
of occurring. None of the historic events highlighted during the data collection exercise 
are thought to have a return period of greater than 1 in 1000 years (0.1% annual 
probability) and therefore they should all fall within the EA Flood Zone 2.   
 
Of the 680 recorded historic flooding events, 1.3% of fluvial events fall outside of EA 
Flood Zone 2 and 4.5% of tidal events fall outside of EA Flood Zone 2 as shown in 
Figure 5.3. All the fluvial events falling outside of EA Flood Zone 2 are within the Level 2 
SFRA study areas and they will be reviewed as part of this study as they may represent 
a need to extend EA Flood Zone 2 or be an indication of where the boundary of extreme 
events may fall. All of the tidal events are adjacent to the shoreline and largely as a 
result of overtopping from storm waves and high surge events. These tidal events 
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outside of EA Flood Zone 2 also fall within the Level 2 SFRA study area (apart from 
those at Weston-super-Mare which has been covered through previous studies).  
 
In a number of areas fluvial historic records do fall outside of EA Flood Zone 2 (Figure 
5.3). Many of these are from tidal events but some are from fluvial and surface water 
flooding. Over half of the fluvial events are due to vegetation causing channel 
blockages. For fluvial events at Flax Bourton and Cambridge Batch, we recommend that 
the historic information needs reviewing further as it may represent a need to extend EA 
Flood Zone 2 or be an indication of where the boundary of extreme events may fall.  

 
Figure 5.3 – Historic Events outside of EA Flood Zone 2 

 
© Crown Copyright. North Somerset Council Licence No. 100023397, 2008. 

 
More information regarding flooding in the study area is covered by the National Flood 
Risk Assessment (NaFRA), produced by Halcrow, although this is currently being 
reviewed nationally by the EA and therefore is not available for incorporation within this 
study. The NaFRA uses a risk based approach to assess the flood risk to the whole of 
England and Wales, factoring in location, type, condition and effect of defences. This 
methodology, called the Risk Assessment for Strategic Planning (RASP), uses the EA 
Flood Zone 2 as a boundary, splits the floodplain into impact zones (100m square) and 
then calculates the actual likelihood of flooding within each impact zone. A range of 
floods varying from regular to extreme events are investigated and the likelihood that the 
centre of each impact zone becomes wet calculated. Three risk categories are then 
created: 
 
·  Low risk means a 0.5% or less annual probability of flooding 
·  Moderate risk means between a 1.3% and 0.5% annual probability of flooding 
·  Significant risk means greater than a 1.3% probability of flooding. 

Areas requiring 

further investigation 
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Figure 5.4 – Leve1 2 SFRA study areas 
 

 
 
We recommend that when the review of the NaFRA is completed and available from the 
EA, a broad comparison of the results with this study should be undertaken.  
 
Hydraulic models can also be used to assess the risk to properties but at a more 
localised scale. Within NSC area there are currently three hydraulic models, two of 
which are fluvial and one tidal. The fluvial models cover the areas of Banwell & Uphill in 
Weston-super-Mare (1 dimensional HecRAS model) and Congresbury (2 dimensional 
TUFLOW model), whilst the tidal model covers the whole NSC coastline. Care should be 
taken when using existing hydraulic models for two reasons: 
 

a. The coastline, channel and / or floodplain could have changed significantly since 
the model was created. 

b. The model was built and designed for one particular purpose, it therefore may 
not be suitable for other uses. 

 
5.3 Climate change results 

5.3.1 Fluvial climate changes 

Lateral changes to existing fluvial flood extents and the increases (if any) in numbers of 
properties affected due to 20% increases in flows, as a result of climate change and the 
guidance available from PPS25, are given in table 5.3 below. The new fluvial flood 
extents (shown in figure 5.6) were based on the existing Flood Zone 3 data and have 
been created in certain key areas using the LiDAR Digital Terrain Model (DTM) data. 
 
For the Uphill Great Rhyne/Cross Rhyne catchments (Weston-super-Mare) and the 
Banwell catchment an existing 1D hydraulic model has been used to generate climate 
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change extents and these are given in Figure 5.6. The 2D Congresbury model will be 
used for more detailed analysis during the Level 2 SFRA and has therefore not been 
used to generate the lateral changes due to climate change given in Table 5.3. 
 

Table 5.3 – Total lateral changes to flood extents and properties affected due to 
fluvial climate change 

 

Area 
Lateral extent 
changes (m)  

Additional 
properties 
affected 

Comments 

Nailsea 
(south) 

5 9 

There are only minimal increases in flood 
extent on the right bank, adjacent to the 
properties in Nailsea. On the left bank the 
extent increases by approximately 10m, 
although this generally only affects fields and 
so the number of additional properties at risk 
is low. 

Nailsea 
(north) 

35 25 

Significant increases in the flood zone, 
uniform across the area. Additional 
properties on the eastern side of Nailsea 
affected although generally the increases 
only cover fields and therefore the large 
increase in extent does not result in a large 
increase in the risk to properties. 

Long Ashton 5 9 

Generally along the Ashton Brook the flood 
extents will not increase significantly, 
although there are a number of pockets 
where the extents could increase by 
approximately 30m. The area with the 
largest increase is around Lower Court 
Farm. 

Congresbury 20 - 30 77 

Some significant increases in both 
residential and non-residential areas. Large 
increase on the right bank of the 
Congresbury Yeo by the bridge. This is 
expected due to the terrain and large 
number of drains in this area. 

Wrington 5 - 10 19 

Through the town the lateral increases are 
relatively small, whilst on the left bank 
upstream of Wrington the flood zone could 
increase by approximately 75m. This is farm 
land and therefore does not affect a 
significant number of properties. 

 
The specific methodology used to produce the Table 5.3 results is detailed in Appendix 
C. The locations chosen for these detailed studies were identified by locating FRIS 
hotspots and other known locations of high frequency flooding and the presence of 
existing Flood Zone 3 data and were agreed with the project team. Due to the use of an 
existing 1D hydraulic model for the Uphill Great Rhyne/Cross Rhyne catchments 
(Weston-super-Mare) and the Banwell catchment, confidence is therefore higher in the 
results at these locations as the method is more site specific. Note that the climate 
change extents, like EA Flood Zone 3 assume no defences are in place. 
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The main area where significant numbers of additional properties are affected due to 
climate change is Congresbury. In this area there is a gradual increase in the extent 
rather than adding new areas of flood risk.  
 

Figure 5.5 - New fluvial flood extents taking into account the  
predicted affects of climate change  

 
Nailsea (south)  

 

Nailsea (north)  
 

 

Long Ashton 

 

Wrington 

 
Congresbury 

 

Legend: 
 

 
 
 

NB. These maps can be seen in more detail on the A1 
hardcopy maps or GIS layers. 
 

© Crown Copyright. North Somerset Council Licence 
No. 100023397 2008. 
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Figure 5.6 - Flood extents with and without climate change for Uphill Great 
Rhyne/Cross Rhyne catchments (Weston-super-Mare) and the Banwell catchment 

 

 
© Crown Copyright. North Somerset Council Licence No. 100023397, 2008. 

 
The impact of climate change on fluvial flows can clearly be seen for both the Uphill 
Great Rhyne/Cross Rhyne catchments (Weston-super-Mare) and the Banwell 
catchment with significant increases in extents across existing low lying areas. It should 
be noted that the parameter for the ID model study for climate change included an 
additional 10% increase in flow due to the uncertainty of modelling a rhyne system. 

 
5.3.2 Tidal Climate Changes 

Flood extents for a 1 in 200 year return period tide event with an increase in sea level to 
the predicted level for 2108 have been created using the two dimensional model from 
the Flood Zone Compliance study, Royal Haskoning, 2007. This model covers the 
coastal extent within the NSC area from Weston-super-Mare to just north of Clevedon. 
For the area between Clevedon and Portishead Tidal B software was used. 
 
Extreme tide levels have been taken from the Environment Agency South West Region, 
Report on Regional Extreme Tide Levels, February 2003. Using the latest DEFRA 
guidance these tide levels have been increased to account for sea level rise due to 
climate change for the next 100 years.   
 
The values used are those for Clevedon and Weston-super-Mare.  The current 200 year 
return period tide levels for each, and the levels with increase for climate change, are 
shown in Table 5.4 below. Sea levels are predicted to increase by approximately 1m 
over the next 100 years. 
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Table 5.4 - 200 year return period tide levels (mAOD) 
 

 Weston-super-Mare Clevedon Portishead 

200 year RP 8.13 8.66 9.01 

200 year RP + CC 9.11 9.64 9.99 

Increase by 2108 0.98m 0.98m 0.98m 

 
The model has been run for 100 hours which equates to 8 tidal cycles. The new tidal 
extent for 2108 is depicted on Figure 5.7, the Climate Change predictions A1 map and 
as a GIS shapefile. The extents shown are for the undefended situation. 
 

Figure 5.7 – Tidal flood extents with and without climate change for NSC area 
 

 
© Crown Copyright. North Somerset Council Licence No. 100023397, 2008. 

 
With current levels of tidal flood risk, almost 30,000 properties within NSC area are at 
risk of tidal flooding for the undefended situation. This equates to a third of all properties 
across the district. Taking account of predicted sea level rise for the next 100 years, an 
additional 5000 properties will be at risk resulting in 43% of properties across the district 
at risk of tidal flooding in 2108. This is mainly due to the effects of extensive tidal 
inundation due to climate change in the low lying areas, as shown in Figure 5.7. 
 
 
5.4 Impacts of Development 

This SFRA is designed to aid the identification of sites for development. PPS25 
identifies the following aims: 
 
·  Developing in areas of flood risk should be avoided where possible. If this is not 

possible the risk should be reduced and managed. 
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·  Decisions should take full account of: 
o the present and future flood risk, involving both the statistical probability of a 

flood occurring and the scale of its potential consequences 
o the wider implications for flood risk of the development 

·  Flood risk should be considered at all stages in the planning process to avoid 
inappropriate development 

·  The development must be sustainable, meaning that the development must deliver 
improved environmental, social and economic services to all residents of a 
community without threatening the viability of natural, built and social systems. 

 
NSC is a rural area and it has been proposed that the bulk of development should be 
directed to the towns where approximately 70% of the population live. The main reason 
for this is to reduce the need to commute, plus the infrastructure is already in place 
there. In addition, brownfield sites i.e. sites that have previously been developed, should 
be developed before green field (un-developed) sites. 
 
The NSC Replacement Local Plan (March 2007) focuses on major development to 2011 
on the main towns of Weston-super-Mare, Portishead, Clevedon and Nailsea and the 
urban extension to the south west of Bristol. Within Weston-super-Mare (the only 
Principal Urban Area within North Somerset) the Weston Vision Framework aims to 
rejuvenate all of Weston and to establish the town as a dynamic and diverse modern 
economy which has a positive and distinctive profile. The Vision focuses on the following 
sub-areas: 
 

·  Regeneration of town centre and sea front 
·  Town centre gateway and outer commercial area 
·  Weston Regeneration area 

 
As part of this SFRA we broadly investigated the possible impact of developments on 
the flood risk to the surrounding area for the main areas highlighted as requiring new 
housing by 2026. According to the Regional Spatial Strategy (RSS), 1338 new 
properties in North Somerset are expected to be developed per annum, distributed as 
follows: 
 

·  Weston-super-Mare - 600 
·  Urban extension (SW Bristol) - 450 
·  Elsewhere (including  Portishead, Clevedon and Nailsea) – 288 

 
By 2026 this gives a projected increase of 26,760 new properties, 12,000 of which will 
be in Weston-super-Mare, 9,000 in the urban extension of SW Bristol and 5,760 
elsewhere. 
 
Using the Flood Estimation Handbook (FEH) and Modified Rational Method the effect on 
the percentage and volume of surface water runoff at Weston-super-Mare and the urban 
extension SW Bristol has been investigated for the 1% annual probability (a.p.) event (1 
in 100 year return period) and the 20% annual probability event (a.p) (1 in 5 year return 
period). This is to check the effect of both high and low order events. Not enough 
information was available regarding the distribution of houses in the remaining area for 
an assessment to be carried out outside of these two locations. This is only a broad 
scale investigation looking at the whole catchment and therefore detailed assessment 
would be required for any proposed development site as part of a site specific FRA.  
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Generally as urbanisation increases the amount of surface water runoff from the area 
also increases. The FEH catchment descriptor Standard Percentage Runoff (SPR) has 
been used to assess the impact of increased urbanisation in the selected areas. The 
SPR values before and after development have then been factored into a theoretical 
assessment using the FEH Rainfall Runoff Method to determine the effect on the flow 
and volume of water for large scale areas. 
 
The results of the assessment are shown in Tables 5.4.  
 
Table 5.4 – Impact of development on SPR, flow (cumecs) and volume (m3) during 

the 1% annual probability (a.p) event and 20% annual probability (a.p) event 
 
Location % increase in flow (cumecs) % increase in volume (m3) 

 

% increase in 
SPR 1% a.p. 20% a.p. 1% a.p. 20% a.p. 

Weston-super-
Mare 

31.4 21.5 24.4 20.6 22.1 

Urban extension, 
SW Bristol 

54.6 43.4 49.2 42.0 45.7 

 
For example, at Weston-super-Mare the development could increase the SPR value by 
31.4% therefore for the 1 in 100 year fluvial flood event would increase flows from 
approximately 38 cumecs up to 46 cumecs, and increase the volume of surface water 
runoff by 254,000m3. 
 
The urban extension shows a large increase in the SPR value. This is because currently 
the majority of this area is rural and therefore the size of the urban area (within the FEH 
catchment) is expected to increase by approximately 400%. This is a major change of 
land use and therefore large increases in both flow and runoff are expected.  Significant 
changes in runoff would also be expected following developments in other key urban 
areas such as Portishead, Clevedon and Nailsea. 
 
SUDs are recommended for all new development across the study area. In locations 
that are most sensitive to development such as the urban extension (SW Bristol) and 
Weston-super-Mare, SUDS would be essential to ensure that the effect of the 
development on the surrounding area is reduced. A more detailed assessment would 
still be required for this area in an FRA when the exact location of development is 
known. Generally, the high increases in surface water runoff occur where there are 
small overloaded drainage systems in place. This means that the drainage capacity, 
particularly in these sensitive areas, needs to be a major aspect of any design. 
 
This assessment has only been undertaken in the locations of known major 
development. It can be assumed that development in other areas of North Somerset 
Council area will have a similar effect or smaller effect, although a more detailed study 
would be required for any planning application. 
 



 
  
 

9T3624/Deliverables  October 2008 

Final Report     47 Copyright © 2008 North Somerset Council 

 

6 DATA AND MAPPING 

6.1 Data collection 

To produce this SFRA data have been collected from both the EA and NSC. This has 
been supplemented with data from SCC, Wessex Water, Drainage Boards, Avon Fire 
and Rescue Service and Parish Councils via phone, email, post and a data collection 
workshop held on 3 June 2008 at NSC Offices in Western-super-mare. 
 
Data collected from the EA include: 

·  EA Flood Zone mapping 
·  EA data on flood defences (NFCDD) 
·  EA Historic Flood Map 
·  Flooding Incidents recorded by the EA (FRIS) 
·  Flood warning areas and flood watch areas 
·  LiDAR DTM data 
·  Photos of flooding events 
·  Historic Flood Map (HFM) 
·  (NaFRA outputs: data not available for use) 
·  Location of hydraulic models in the area 

 
Data collected from NSC: 

·  Ordnance survey mapping at 1:10,000 scale 
·  Aerial photographs 
·  Known flooding problems and observations as described at the data collection 

workshop 
·  NSC boundary 
·  Ward outlines 
·  Proposed housing allocations 
·  Photos of flooding events 

 
We also obtained information from the following sources: 

·  Wessex Water 
·  Avon Fire and Rescue Service 
·  SCC (reservoir information)  
·  West Mendip, Lower Axe and North Somerset Internal Drainage Boards 
·  A number of Parish Councils and residents of NSC area. 

 
As part of the study, we produced the following GIS based data  

·  PFRAs (section 3.1) 
·  Limited new flood extents (as discussed in Section 6.3.2) based on existing EA 

Flood Zone 3 and climate change predictions (Section 5.3 and Appendix C) 
 
We also produced the following guidance documents: 

·  Guidance on the process to follow when assessing a possible site for 
development (Appendix D) 

·  PPS25 Decision Flow Charts (Appendix E) 
·  Guidance for developing housing in a flood resistant manner (Appendix F) 
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6.2 Data quality  

The quality of the flood related data collected and produced varies due to the source 
and age of the data.  In addition, some areas have been carefully mapped using 
hydraulic modelling, whilst other areas are less precise.  For that reason a cautious 
approach has been taken in this SFRA, using the best data available at the time of 
writing.   
 
Each data set has been given a data quality suffix reflecting the views of Royal 
Haskoning about the quality and accuracy of the data when considering flood risk, as 
detailed in Appendix A. This is to help planning officers, developers and members of the 
public judge how to use the data when considering flood risk and the need for further 
study.  
 
Improvements may be made to the data and therefore the data collected must be 
updated regularly to ensure that the most up-to-date and accurate data are used to 
guide any decisions regarding flooding and flood risk. Where data is not available for the 
SFRA, it has been necessary to make assumptions based on professional experience, 
local knowledge and recorded literature.  The least reliance is placed on those cases 
where only assumptions based on engineering judgement is available.  The latter 
category should be used with particular caution.� For this reason, whilst information is 
shown on the maps in a relatively precise way, it is not possible to be completely certain 
from the outputs of this SFRA that any individual property, particularly those near the 
boundaries of zones of risk, is definitely within that risk zone. ���
�
In particular, the locations of flooding from Avon Fire and Rescue Services and Wessex 
Water are only general areas and should not be thought of as property specific. 
 
6.3 Mapping 

The following sets of A1 maps have been produced to accompany this report: 
 

·  Existing and future flood risk areas (inc. climate change predictions) 
·  Historic flood events and locations of defences 

 
Each map covers a 5x5 kilometre area equating to 26 A1 maps. The maps help to class 
land into different categories of current and future flood risk and are to be used as an aid 
when considering sites for development.  It must be noted that these maps are part of a 
strategic analysis of the flood risk and should not be used to make decisions regarding 
flood risk to individual properties. 
 
6.3.1 Existing and future flood risk 

These maps show the EA Flood Zones 2 and 3, the PFRAs and climate change 
predictions. 
 
The mapping of flood risk is helpful in the SFRA process as it shows where flooding 
could occur, and therefore where potential new developments should be carefully 
considered before giving planning permission.  Where possible, the type of flooding e.g. 
fluvial, tidal or a combination has been shown on the map to highlight the problems that 
occur in each area. 
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Most of the EA Flood Zones have been defined using hydrological and hydraulic models 
and mapped using detailed information on the topography of the ground.  It should be 
noted that the Flood Map is published by the EA every quarter.  This is to ensure the 
latest flood maps are being used. The Flood Maps shown in this report and in the A1 
maps are the most up to date versions at the time of writing this report. 
  
PPS25 further splits EA Flood Zone 3 into two types: 

o Flood Zone 3a – High Probability of flooding 
o Flood Zone 3b – Functional Floodplain 

 
Functional floodplain comprises of land where water has to flow or be stored in times of 
flood and includes water conveyance routes and flood storage areas. Areas defined as 
functional floodplain take into account the effects of defences and other flood risk 
management infrastructure. Where raised defences are present, the river channel up to 
the top of the banks or flood defence is classified as functional floodplain (Flood Zone 
3b), whilst providing the defences are of a high enough standard, the land behind the 
defences is classified as Flood Zone 3a. Defences therefore provide a split between 
Flood Zones 3a and 3b and the provision of flood risk management infrastructure by 
developers can reduce the flood risk to a site, i.e. changing the land from functional 
floodplain to Flood Zone 3a.  
 
For this study, and fluvial floodplain the land behind defences within urban areas that 
has a standard of protection of at least 1 in 20 years (5% annual probability) is shown as 
Flood Zone 3a whilst the river channel and area upstream and downstream of the 
defence are shown as Functional Floodplain, Flood Zone 3b. Where the standard of 
protection is less than 20 years, the majority of land at risk is rural.  
 
Tidal 3b functional floodplain should not occur inland of present coastal defences as 
they are all of a greater standard of protection the 1 in 20 years (5% annual probability), 
however possible tidal 3b areas may exist between tidal sluices and the estuary mouth 
itself.  
 
However at a number of sites such as the sewage works at Portbury Wharf critical 
infrastructure is at risk from potential flooding due to a 5 year standard of protection. 
This land would remain classified as Flood Zone 3b but is bounded by a secondary 
defence with a standard of protection of greater than 1 in 20 years.  
 
The locations that have been classified as Flood Zone 3a will be provided to NSC as 
detailed A1 maps and a GIS layer following the Level 2 SFRA assessments. This Flood 
Zone distinction has been undertaken following consultations with the EA and NSC. 
 
It should be noted that this is only an indication of the functional floodplain and before 
development can be permitted it must be shown that the standard of protection is high 
enough via through more comprehensive hydraulic modelling and a site specific FRA. 
 
As a result of climate change and associated sea level rise, tidal flood extents have 
increased by up to 200m in predominantly rural areas, resulting in an additional 5000 
properties at risk across the study area. 
 
The exact changes to EA fluvial Flood Zone 3 extents due to climate change have not 
been carried out for the whole study area.  Therefore the new extents are only shown in 
the locations where the work was carried out. From the localised studies carried out 
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using LiDAR DTM data, an average increase in the EA Flood Zone 3 lateral extent of 
approximately 5 - 30m is predicted for a 20% increase in flows until 2110.  
 
It is beyond the scope of this SFRA to apply this climate change methodology across the 
whole study area. The new fluvial flood extents as derived above serve as a guide for 
the likely changes that could occur as a result of increased flows of 20%.  It is assumed 
that similar lateral changes to flood extents will also occur at other locations in the study 
area with equivalent topography and settlement patterns.   
 
As an approximation, land which lies between the boundaries of EA Flood Zones 2 and 
3 and is closer to the boundary of EA Flood Zone 3 than EA Flood Zone 2 should be 
treated as being within EA Flood Zone 3 for the purposes of guiding planning officers 
about the possible effects of climate change.  The effects of climate change also need to 
be considered with regard to PFRAs following a pragmatic but cautious approach to take 
account of their uncertainty.  As a guideline, possible flood risk should be considered for 
land within a 10m lateral distance and 2m height of the PFRAs.  However, any 
development within or close to EA Flood Zone 3 and/or a PFRA should undertake a site 
specific FRA which considers in detail the possible effects of climate change. 
 
6.3.2 Historic flood events 

One method to investigate flood risk is to look at the areas which have flooded in the 
past.  The flooding can be from a range of sources e.g. fluvial, tidal, surface water 
runoff, groundwater, highways, artificial bodies or a combination, although the majority 
of events indicated on the maps are from fluvial or surface water runoff.   
 
Where the information is of good quality, the map shows the area which is thought to 
have flooded.  This information has been provided by the EA in the form of HFM.  Where 
there is no information about the extent and exact location of the flooding, the map is 
marked with a dot-symbol indicating the flood event.  This information has been 
obtained from a range of sources via phone, email, post and the data collection 
workshop.  It should be noted that this dot-symbol does not mean that flooding 
happened at this exact point, but that flooding did occur in the general location.   This 
information can be used for assessing future flood risk, particularly for small catchments 
or urban areas where repeat flooding occurs, but there is little mapping or other data to 
substantiate the risk.   
��
6.3.3 Defences 

The map shows the location of existing flood defences maintained by either the EA or 
NSC. This is useful for a number of reasons: 
 

·  This allows planners, developers and the general public to put the potential flood 
risk into context, especially where historic flooding and flood defences are 
shown in the same location; the historic flooding may have occurred before flood 
defences were in place.   

·  Knowing where flood defences are can indicate areas where flood risk may be 
reduced, although further investigation regarding the standard of protection that 
is currently afforded by the defence will be required.   

·  By referring to the current Standard of Protection, areas of floodplain which are 
classed as defended can be incorporated into development plans as part of an 
FRA. 
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Where there are no defences, the floodplain can be defined as functional or natural 
floodplain i.e. an area that can store water which has overtopped river banks in times of 
a flood.  This floodwater can then drain away through watercourses. A general principle 
of PPS25 is to maintain a constant amount of functional floodplain. Providing defences 
will therefore reduce the amount of functional floodplain 
 
6.3.4 Geographical Information System (GIS) 

A Geographical Information System (GIS) is a computer-based system for using data 
that is spatially referenced.  This means the information can be viewed on electronic 
maps, where the maps also provide links to the underlying database and attribute 
information about the graphics displayed on the maps.  The data sets that have been 
collected to undertake the SFRA have either been supplied in a GIS format, or have 
been adapted to a GIS format from hardcopy data by Royal Haskoning. 
 
The information is provided to NSC in MapInfo Mid Mif format to be integrated within 
their own corporate GIS system. This will allow users to view additional GIS layers such 
as development sites and designations within the context of the SFRA datasets.  In 
addition, users will be able to carry out appropriate analysis and assessment using both 
sources of data to quickly locate areas and assess flood risk at potential development 
sites. 
 
By using a GIS based system, staff at NSC can add to the existing datasets keeping 
records up to date and link to the latest data, such as the updated Flood Zone datasets 
supplied from the EA. Therefore the SFRA GIS project becomes a fluid and adaptable 
information source that is not referenced to a set point in time like hardcopy maps and 
can always be made into hardcopy or pdf as and when required. 
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7 SFRA USER GUIDANCE 

This SFRA is a strategic overview of flood risk throughout the NSC area. In accordance 
with Government planning policy flood risk within the area has been categorised into 
three flood risk zones – Zone 1 (Little or no risk), Zone 2 (Low to medium risk) and Zone 
3 (Medium to high risk). This categorisation into zones is intended to give an indication 
only of flood risk at any particular location within the area and is not intended to 
represent a detailed assessment of the flood risk appertaining to any particular building 
or piece of land within the study area. It is to be noted that the all maps (paper and GIS 
based) included as part of this SFRA show only the extent of Zones 2 and 3, that is any 
areas not assessed as lying within a Zone 2 or Zone 3 are deemed to be Zone 1 as 
described in section 3.1. 
 
The Government aims to reduce the risk from flooding to people and the developed and 
natural environment by discouraging development within areas at medium to high risk of 
flooding. Government guidance has been produced for local planning authorities to help 
them when allocating land for development in order to meet this aim. The current 
guidance is contained in Planning Policy Statement 25 (PPS25) – Development and 
Flood Risk.  
 
Therefore, this SFRA is intended to be used by planners and developers alike to assess 
the suitability of any particular site to support or not a particular type of development.  
This is subject to the level of flood risk, the vulnerability of the proposed usage and the 
extent to which the combination of other factors and mitigation might exempt the 
development from the application of this guidance (i.e. flood risk would not be a reason 
for refusal at planning). 
 
7.1 Planning Policy Statement 25 

PPS25 provides Government policy that sets out a number of important points in relation 
to planning and flood risk.  These are that: 
 

·  Flooding cannot be wholly prevented, but its impacts can be avoided through 
good planning and management. 

·  Climate change will lead to increased and new risks of flooding within the 
lifetime of planned developments. 

·  All forms of flooding and their impact on the natural and built environment are 
material planning considerations. 

·  Good planning and management avoids, reduces and manages flood risk by 
taking full account in decisions on plans and applications of:�

1. Present and future flood risk involving both the statistical probability of a 
flood occurring and the scale of its potential consequences, whether 
inland or on the coast; and 

2. The wider implications for flood risk of development located outside flood 
risk areas. 

·  Flood risk should be taken into account at all stages in the planning process to 
avoid inappropriate development in areas at risk of flooding. 

·  Regional planning bodies (RPBs) and local planning authorities (LPAs) should 
prepare and implement planning strategies that help to deliver sustainable 
development by appraising, managing and reducing risk using a partnership 
approach. 
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PPS25 does recognise that in some areas it will be necessary to locate some 
development in an area at higher risk of flooding. However, this will happen in 
exceptional cases only and these developments must not only be safe from flooding, 
they must make sure that flood risk elsewhere does not increase as a consequence of 
the development. In addition, where possible this type of development should try to 
reduce the overall flood risk to the wider surrounding area. 
 
The assessment of land for development requires 4 stages:   
 

1. Flood Zone Classification (Table D1 PPS25) 
2. Sequential Test  through the use of PPS25 Decision Flow Charts (Appendix E) 
3. Flood Risk Vulnerability Classification (Table D2 PPS25) 
4. Exception Test where indicated by table D3 of PPS25 

 
Details and advice for undertaking this process is provided in Appendix D. 
 
7.2 Flood Zone Classification 

Table 7.1 below sets out the Flood Zone classification from PPS25.  This classification is 
used as the basis of the Sequential test described in Section 7.4 of this report.  It 
identifies the probability of flood risk in each type of flood zone. 
 

Table 7.1- Flood Zone Classification 
 

Flood Zone Definition 
Zone 1 Low 
Probability 

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

Zone 2  
Medium 
Probability 

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

Zone 3  Zone 3 is split into two parts; Flood Zone 3a High Probability and 
Flood Zone 3b Functional Floodplain.  All areas within Zone 3 
should be considered as Functional floodplain (Zone 3b) unless an 
appropriate FRA shows that it can be considered as Zone 3a and 
the EA agrees this. 

Zone 3a 
High Probability 

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

Zone 3b  
The Functional 
Floodplain 

This zone comprises land where water has to flow or be stored in 
times of flood. It is defined as 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 EA. This includes water 
conveyance routes. Flood storage areas are considered to be 
Functional Floodplain due to the essential role they provide in 
storing flood water.  

 
All areas in Flood Zone 3 should be considered as functional floodplain (3b) until an 
appropriate FRA demonstrates otherwise.  For the purposes of this Level 1 SFRA we 
have identified the functional floodplain in a number of key areas in order to allow Flood 
Zone 3 to be differentiated between zones 3a and 3b.  Where this has not been 
undertaken, all land in Zone 3 should be considered as Zone 3b until it can be 
demonstrated to the satisfaction of the EA that it can be considered otherwise. 
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Washlands and flow conveyance routes, including the river channel itself between bank 
tops, should also be treated as zone 3b. 
 
7.3 The Sequential Test 

Local Authorities and developers can both use the Sequential Test to highlight areas of 
development. The aim of the Sequential test is to direct development to Flood Zone 1.  
Where there is no reasonable land available, development can then be considered in 
Flood Zone 2, and then Flood Zone 3, taking account of flood risk vulnerability where 
sites have to be placed in these higher risk areas.  The types of development allowed in 
each Flood Zone, classified using the Flood Risk Vulnerability Table, becomes more 
limited the higher the risk of flooding becomes, with development in land classified as 
Functional Floodplain (Zone 3b) extremely limited in order to maintain space for water to 
be stored naturally, a central aim of PPS25. 
 
Table 7.2 below details the type of development permitted in each flood zone, along with 
any FRA or developer requirements. Table 7.3 summarises the relationship between the 
different Flood Zones and the Flood Risk Vulnerability classifications. 
 
The Sequential Test should be applied by local planning authorities in land allocation for 
spatial plans e.g. LDF. Developers will also need to apply the sequential test if a site 
they wish to develop is not identified by the LDF and is at risk from fluvial or tidal 
flooding.  If developers make applications on sites that have already been through the 
sequential test as part of the LDF process then they are not required to undertake the 
test again, although they should apply a sequential approach at the site. Additionally this 
type of approach should be used in areas at risk from other forms of flooding. 
 

Table 7.2 – PPS25: Planning response to sequential characterisation of flood risk 
 
Zone 1 Low Probability 
 
Appropriate uses 
All uses of land are appropriate in this zone. 
 
Zone 2 Medium Probability 
 
Appropriate uses 
The water-compatible, less vulnerable and more vulnerable uses of land and essential 
infrastructure are appropriate in this zone. Subject to the Sequential Test being applied, 
the highly vulnerable uses are only appropriate in this zone if the Exception Test is 
passed. 
 
Zone 3a High Probability 
 
Appropriate uses 
The water-compatible and less vulnerable uses of land are appropriate in this zone. The 
highly vulnerable uses should not be permitted in this zone. The more vulnerable and 
essential infrastructure uses should only be permitted in this zone if the Exception Test 
is passed. Essential infrastructure permitted in this zone should be designed and 
constructed to remain operational and safe for users in times of flood.  
Zone 3b The Functional Floodplain 
 
Appropriate uses 
Only the water-compatible uses and the essential infrastructure that has to be there 
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should be permitted in this zone. It should be designed and constructed to: 
·  remain operational and safe for users in times of flood; 
·  result in no net loss of floodplain storage; 
·  not impede water flows; and 
·  not increase flood risk elsewhere. 
Essential infrastructure in this zone should pass the Exception Test. 
 

Table 7.3 – Summary of appropriate uses in each flood zone 
 

Flood Risk Vulnerability Classification 
Flood 
Zone Essential 

Infrastructure 
Water 

Compatible 
Highly 

Vulnerable 
More 

Vulnerable 
Less 

Vulnerable 
Zone 1 �  �  �  �  �  
Zone 2 �  �  ET  �  �  
Zone 3a ET  �  �  ET �  
Zone 3b ET  �  �  �  �  

 
Key: 
�  = Development is appropriate in terms of flood risk 
�  = Development should not be permitted due to flood risk 
ET = Exception test must be passed for the development to be permitted on the basis of 
flood risk. 
 
In applying the sequential test, local planning authorities should consult and take the 
advice of the EA on the distribution of flood risk and the availability of flood defences in 
their areas. Flood defences for most new housing developments should be designed 
and constructed to protect against a flood with an annual probability of 1% for fluvial 
flooding and 0.5% for coastal flooding (for a period of 50 years).  Commercial and 
industrial development should aim to achieve the same minimum standard of defence. 
 
As part of this SFRA, guidance on the process to follow when considering a possible site 
for development is including in Appendix D. This links to PPS25 Decision Flow Charts 
that have been produced using the information given in the sequential test.  The flow 
charts can be followed by planning officers, potential developers and members of the 
public to assess at a strategic level the flood risk to a piece of land.  They clearly 
indicate whether a piece of land would require a specific and detailed FRA to be 
provided with a planning application and are designed to provide a robust and consistent 
system for assessing flood risk anywhere within NSC area. The PPS25 Decision Flow 
Charts can be found in Appendix E.  There is a flow chart for each of the Vulnerability 
Classifications given in table 7.4. 
 
7.4 Flood Risk Vulnerability Classification 

Following the Sequential Test a flood risk classification which groups land uses, 
infrastructure and buildings into five categories of vulnerability needs to be carried out to 
assign one of five vulnerability criteria to the proposed development site(s).  A summary 
of these classifications, with examples of the elements which lie within them, are 
outlined in table 7.4 below. 
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Table 7.4 - PPS 25: Flood Risk Vulnerability Classification 
 

Flood Risk Vulnerability Classification 
1.Essential 
Infrastructure 

·  Essential transport infrastructure (including mass evacuation routes) 
which has to cross the area at risk. 

·  Strategic utility infrastructure, including electricity generating power 
stations and grid and primary substations. 

2. Highly 
Vulnerable 

·  Police stations, Ambulance stations, Fire stations, 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. 

3. 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. 
4. 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 building 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). 
5. 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, recreation and essential facilities e.g. changing rooms. 
·  Essential ancillary sleeping or residential accommodation for staff 

required by uses in this category, subject to a specific warning and 
evacuation plan. 

Notes 
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Flood Risk Vulnerability Classification 
·  This classification is based partly on Defra/Environment Agency research on flood risks 

to people and also the need of some uses to keep functioning during flooding. 
·  Buildings with combined activities should be placed in the higher of the relevant classes 

of flood risk sensitivity. Developments that allow uses to be distributed over the site may 
fall within several classes of flood risk sensitivity. 

·  The impact of a flood on the particular uses identified within this flood risk vulnerability 
classification will vary within each vulnerability class. Therefore, the flood risk 
management infrastructure and other risk mitigation measures needed to ensure the 
development is safe may differ between uses within a particular vulnerability 
classification. 

·  Some elements of classifications are subject to a specific warning and evacuation plan. 
 
7.5 The Exception Test 

In circumstances where the Sequential Test has been applied, and possible 
development locations cannot be found in zones of lower probability of risk, then the 
Exception Test can be applied as indicated on the PPS25 Decision Flow Charts.  The 
Exception Test should only be used under specific circumstances where the wider aims 
of sustainable development need to be addressed.  When required the decision-makers 
should apply the Exception Test at the earliest possible stage of the planning process.  It 
should be applied to all Local Development Documents (LDD) as well as all planning 
applications with the exceptions of domestic extensions and householder developments.   
 
PPS25 states that the following criteria must be met for the Exception Test to be 
passed: 

 
a. it must be demonstrated that the development provides wider sustainability benefits 

to the community that outweigh flood risk, informed by a SFRA where one has been 
prepared. If the Development Plan Documents (DPD) has reached the ‘submission’ 
stage the benefits of the development should contribute to the Core Strategy’s 
Sustainability Appraisal; 

b. the development should be on developable brownfield (previously-developed) land, 
unless no reasonable alternative options exist; and  

c. a FRA must demonstrate that the development will be safe, without increasing flood 
risk elsewhere, and, where possible, will reduce flood risk overall. 

 
The Exception Test should be used in locations with extensive areas liable to flooding or 
areas where restrictive designations such as landscape and nature conservation 
designations, e.g. Areas of Outstanding Natural Beauty (AONB) and Sites of Special 
Scientific Interest (SSSIs) reduce the amount of available land for the sustainable 
development required.    
 
The Exception Test should not be used to justify ‘highly vulnerable’ development in 
Flood Zone 3a or ‘less vulnerable’; ‘more vulnerable’; or ‘highly vulnerable’ development 
in Flood Zone 3b. The Exception Test should only be used in exceptional circumstances 
where no suitable land for development can be found in a lower flood risk area or the 
wider sustainable development objectives outweigh the residual flood risk. 
 
7.6 Additional guidance 

As part of this SFRA certain properties will fall within a Flood Zone or PFRA.  This 
information is not meant to alarm residents of NSC area, but provides a warning to 
prepare for potential flooding should it happen.  Flooding could happen at almost any 
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time, but in any individual year the risk of a flood may be low.   The EA publishes advice 
on dealing with flood risk and installing preventative measures.  The advice can be 
obtained by contacting Floodline on 0845 988 1188 or through the EA website at 
www.environment-agency.gov.uk/. Individuals and developers should also consider their 
responsibilities for what to do to reduce the flood risk to themselves and others, their 
property and the people who use it.  Guidance is provided in Appendix F for developing 
housing in a flood resistant manner. Further guidance can be found in Development and 
Flood Risk: A practice guide companion to PPS25 ‘Living Draft’ (February 2007), or 
Improving the Flood Performance of New Buildings: Flood Resilient Construction (May 
2007), both written by the Department for Communities and Local Government.  
 
7.7 Sustainability drivers 

The test in PPS25 means that development is directed first to Flood Zone 1, to avoid 
places of higher flood risk.  But it is not always possible for development to be in the 
lowest risk areas and flood risk is not the only consideration. There are strategic 
sustainability drivers to be taken into account.  These are key matters, which determine 
the broad sustainability of plans and proposals. They are a mix of targets, objectives and 
constraints. The drivers shape the plans’ objectives, policies and proposals.  Singly or 
together those drivers may justify having development in higher risk areas as an 
exception if the drivers mean it cannot be delivered only in the low risk areas. If 
necessary, development in higher risk areas must pass the Exception Test set out in 
PPS25. 
 
The ‘development plan’ for the plan area is the main source of the strategic drivers. It 
must be taken into account when determining applications. Development Plan 
Documents are updating the existing development plans.  When adopted, those 
Documents will replace the adopted Local Plans.   
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8 RECOMMENDATIONS AND CONCLUSIONS  

Flooding is an important issue which must not be ignored.  In the future it is likely that 
flooding could occur more frequently and with more severity due to climate change.  By 
using this SFRA, in combination with site specific FRAs submitted with planning 
applications for development or change of use, it is possible to allocate land for 
development in a sustainable way.  For example, new housing developments in areas at 
an unacceptable risk of flooding could be restricted and guided towards areas of lower 
risk and functional floodplain could be maintained or improved through areas at high risk 
of flooding. 
 
1) Every application for development or change of land use must be considered by 

planning officers in terms of its potential flood risk using the GIS information supplied 
as part of this study.  This is because: 

 
a) There are a range of potential sources of flood risk within NSC area including 

fluvial, surface water runoff, channel obstructions and ground water. 
b) Most areas within NSC have the potential to be at risk of flooding from at least 

one of these sources or have the potential to increase flood risk elsewhere. 
c) Although a site may already be developed, a proposed change in land use may 

not be suitable for that site (based on the Flood Risk Vulnerability 
Classifications), or may increase flood risk elsewhere. 

d) Climate change may increase areas at risk of flooding over time.  Land should 
be allocated today in a way which will be sustainable in the future. 

e) Where development is proposed behind existing flood defences it should not be 
assumed that the standard of protection originally designed for is the same as 
what would be found today, using updated flood estimation techniques.  

 
2) The data and information contained within this SRFA constitutes the best available 

data at the time of writing. Some GIS datasets are periodically updated and it is 
advised that NSC update these accordingly.  Details of the datasets to update can be 
found in Appendix A.  We also strongly encourage NSC to maintain their records of 
flooding via the GIS layers and we are aware that work is already being undertaken 
in this area by the Drainage Engineer. This will ensure that decisions are made by 
NSC using the best available data at all times. 

 
3) Land which is found to be unsuitable for certain types of development (e.g. 

residential) due to flood risk, may still be suitable for other uses, for example 
environmental and recreational areas.  The PPS25 guidance in conjunction with the 
PPS25 Decision Flow Charts (Appendix E) can be used to suggest suitable 
alternative land uses. 
 

4) If the site has potential flood risk, Vulnerability Classifications (section 7.4) must be 
applied and the relevant PPS 25 Decision Flow Chart (Appendix E) should then be 
used to test whether the land is suitable for the development proposed, and if so, 
whether a specific FRA is required.  This is to be completed by the developer. 

 
5) If a specific FRA is required, this must be submitted with the planning application.  

Planning officers, developers and the general public should consult the PPS25 best 
practice advice and refer to sections 3 and 4 which cover types of flooding and 
management of flooding.   
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6) All site specific FRAs must be considered by the EA as part of the planning 
consultation process.  It is recommended that EA comment is taken seriously and 
applied wherever possible.   

 
7) This SFRA should be used in testing general locations for strategic growth and site 

specific allocations in the LDF being produced by NSC.  This includes investigating 
the impact of proposals for new development in the vicinity of, and particularly 
upstream of, areas sensitive to flooding (where there have been past flood events).   
 

8) The LDFs, through their policies, justification and proposals, should  make clear the 
implications for development and regeneration particularly regarding town centres in 
areas of high flood risk, including where there is risk of rapid inundation and reflect 
the guidance in this SFRA.  This will need to reflect any programmes and proposals, 
or otherwise, for providing or improving flood defences. 

 
9) The policies from the CFMPs and SMPs should be considered when allocating land 

for development. Currently the CFMPs state that all policies 1 to 6 should be applied 
to the study area, including Policy 6, increasing the frequency of flooding e.g. 
washland creation. From the SMPs, the policies of ‘Do nothing’ and ‘Hold the existing 
defence line’ exist for the fifteen tidal sections identified across the study area. These 
policies are subject to change and therefore the LDF may need to be reviewed 
following completion of the CFMPs. 

 
10) Following this SFRA, Royal Haskoning are undertaking a Level 2 SFRA at five 

locations (see Figure 5.4) across the study area. Through assessment of this Level 1 
SFRA we do not believe that any additional areas should be included within the 
Level 2 SFRA.  Potential flood risk within the urban area of Weston-super-Mare was 
reviewed extensively through the Weston-super-Mare Flood Management Study 
Phase 2 (Royal Haskoning 2008) 

 
11) The Level 2 SFRA will identify quantifiable information regarding flood risk and 

possible mitigation measures to enable the Exception Test to be applied.  This is to 
assess whether it is appropriate for proposed development to take place. This 
technical information will enable North Somerset Council to draft criteria based 
policies against which to consider planning applications for these sites through 
outlining policies in the Level 2 SFRA that the supporting FRAs should adhere to in 
order to satisfy criterion c) in paragraph D9 (The Exception Test) in PPS25 (“a FRA 
must demonstrate that the development will be safe, without increasing flood risk 
elsewhere, and, where possible, will reduce flood risk overall.” 

 
12) The information will not be sufficient to be used to support individual planning 

applications; rather it will provide the background information necessary that FRAs 
can draw upon to support planning applications in the future. The information will 
also allow North Somerset Council to assess criterion c) of the Exception Test at a 
strategic level for the lifetime of a proposed development through the provision of 
detailed information on flood risk now and in 100 years time to account for climate 
change. 

 
13) This SFRA is a working document that will require updating in the future in order to 

fulfil changes to Government guidance and recommendations from the EA.  As Local 
Development Framework policies should reflect the guidance in this SFRA they will 
need to be reviewed as and when the SFRA is updated. 
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10 GLOSSARY OF TERMS 

AONB Area of Outstanding Natural Beauty. An environmental 
designation. 

CAMS Catchment Abstraction Management Strategy. Document 
produced by the Environment Agency, summarising the 
abstraction that occurs in a catchment. 

Catchment The area contributing surface water flow to a point on a 
drainage or river system (the area drained by that river, 
including areas away from the watercourse network). Can 
be divided into sub-catchments.  

CFMP Catchment Flood Management Plan. An Environment 
Agency document that summarizes the flood risk of a major 
river catchment. 

Defra Department for Environment, Food & Rural Affairs. A 
Government body. 

DPD Development Plan Documents. Produced by the Local 
Planning Authority 

DTM Digital Terrain Model. A grid showing the height of the 
surface. 

EA Flood Zone 1 Little or no risk 
EA Flood Zone 2 Low to medium risk.  Probability of fluvial flooding is 0.1 – 

1% and probability of tidal flooding is 0.1 – 0.5% 
EA Flood Zone 3 High risk of flooding.  Probability of fluvial flooding is 1% or 

greater and probability of tidal flooding is 0.5% or greater. 
EA Flood Zone 3a High risk areas. Flood Zone 3. 
EA Flood Zone 3b Functional floodplains of Flood Zone 3. 
Environment Agency (EA) Non-departmental public body responsible for the delivery 

of government policy relating to the environment and flood 
risk management in England and Wales. 

FEH Flood Estimation Handbook. EA approved hydrology 
techniques. 

Flood Defence A structure (or system of structures) for the alleviation of 
fluvial or tidal flooding.  

Flood Risk The level of flood risk is the product of the frequency or 
likelihood of the flood events and their consequences (such 
as loss, damage, harm, distress and disruption). 

Flood Risk Assessment Considerations of the flood risks inherent in a project, 
leading to the development of actions to control, mitigate or 
accept them. 

Floodplain Any area of land over which water flows or is stored during 
a flood event, or would flow but for the presence of flood 
defences. 

FRIS Flood Reconnaissance Information System. This is an EA 
database of historic flood events. 

Fluvial Pertaining to a watercourse (river or stream). 
GIS Geographical Information System.  A computer-based 

system for capturing, storing, checking, integrating, 
manipulating, analysing and displaying data that are 
spatially referenced. 

Groundwater Water occurring below ground in natural formations 
(typically rocks, gravels and sand). 

HecRAS 1 dimensional hydraulic modelling software. 
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Hydraulic model A computerised model of a watercourse and floodplain to 
simulate water flows in rivers to estimate water levels and 
flood extents. 

iSIS 1 dimensional hydraulic modelling software. 
Lagoon  A pond designed for the settlement of suspended solids or 

storage of excess river flow. 
LiDAR Light Information Detection and Ranging. This is a form of 

DTM produced by flying over the land and measuring the 
surface height. 

Main River Watercourses defined on a ‘Main River Map’ designated by 
DEFRA.  The EA has permissive powers to carry out flood 
defence works, maintenance and operational activities for 
Main Rivers only. 

Modified Rational Method A hydrology technique detailed in the FEH. 
NFCDD National Flood & Coastal Defence Database. Maintained by 

the EA. 
Potential Flood Risk Area The possible extent of flooding along watercourses that 

have not been covered by the EA Flood Zones.   
PPS25 Planning Policy Statement 25: Development and Flood 

Risk. Government Guidance. 
Probability The likelihood of an event occurring. 
Rainfall Runoff Method A FEH hydrology method which predicts rainfall for an 

event and then converts the rainfall into flow in a 
watercourse. Produces a hydrograph for the event. 

Return Period The average time period between rainfall or flood events 
with the same intensity and effect.   

Sheet runoff The flow of water across the land surface which can occur 
when the rainfall rate exceeds the infiltration capacity of the 
soil. 

SMP Shoreline Management Plan. An Environment Agency 
document that summarizes the flood risk of a specified 
coastal reach. 

Standard of protection The level of flood that a defence is designed to protect 
against before it is outflanked or overtopped. 

Standard Percentage 
Runoff (SPR) 

FEH catchment descriptor used to represent the 
percentage runoff from a catchment. 

Surface Water Runoff Water flowing over the ground surface to the drainage 
system.  This occurs if the ground is impermeable, is 
saturated or if rainfall is particularly intense.    

Sustainable Drainage 
Systems (SUDS) 

A sequence of management practices and control 
structures designed to drain surface water in a more 
sustainable fashion than some conventional techniques. 

Topography The shape and form of the land, in terms of hills, steepness 
of slopes, or flat land 
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DATA SOURCES AND DATA QUALITY SUFFIX  
 

Data Quality 
All data that has been collected and produced for use in this study has been assigned a 
data quality suffix.  This makes it easy to distinguish between qualities of data so that 
the need for future updates can be prioritised, and the reliability of the mapping can be 
judged easily.  The Data Quality Suffix (DQS) system is described realistically in Table 
1. 

Table 1  
Data Quality Suffix System 

 
Data 
Quality 
Suffix 

Description 

A Best of breed, no better available, unlikely to be improved upon in the near 
future. 

B Data with known deficiencies, to be replaced as soon as improved data is 
available 

C Gross assumptions, not made up but deduced from experience or related 
literature 

D Heroic assumptions, no reliable data sources available or found, data based 
on engineering judgement. 

 
Datasets 

Table 2 
Information on source and quality of datasets used 

 
Dataset 
 

Notes Source Data 
Quality 

10K Basemaps Large scale raster backdrop mapping giving detail 
such as fences, field boundaries, road names and 
buildings. Supplied in edge matched 5kmx5km 
tiles to create a seamless data layer. Visible up to 
a scale of 1:10000. 
 

NSC B 

Aerial photos Coverage supplied by UKPerspectives.com 2001 
– 2006 www.geostore.com. Supplied in edge 
matched 10kmx10km tiles to create a seamless 
data layer. Visible up to a scale of 1:20000. 
 

NSC B 

EA Flood Zone 2 Indicative of natural undefended floodplain (i.e. 
without defences) at the 1:1000 year event for 
fluvial and tidal data. Indicates whether flooding 
will be an issue in an area. Currently climate 
change not considered. Used to guide planning 
consultations and to raise awareness of flood 
risk. There is no attribution to distinguish between 
fluvial/tidal/fluvial and tidal. 
Currently update quarterly by direct Local 
Authority supply from the EA (EA) 
Filenames: 
·  Flood_Zone_2.mif 
 

EA B 



 
 
 

 

Dataset 
 

Notes Source Data 
Quality 

EA Flood Zone 3 Indicative of natural undefended floodplain (i.e. 
without defences) at the 1:100 year event for 
fluvial data and at the 1:200 year event for tidal 
data. Indicates whether flooding will be an issue 
in an area. Currently climate change not 
considered. Used to guide planning consultations 
and to raise awareness of flood risk. There is an 
attribution to distinguish between 
fluvial/tidal/fluvial and tidal. Also split between 
zones 3a and 3b (functional floodplain). 
Currently update quarterly by direct Local 
Authority supply from the EA. 
Filenames: 
·  Flood_Zone_3.mif 
 

EA B 

EA Historic 
Flood Map 

The maximum extent of all recorded flood 
outlines combined together taking into account 
the presence of defences. Derived from flood 
event outlines. Currently only covers River Avon 
area. This data is updated based on 
reconnaissance work after flood events. 
Filename: 
·  HFM.mif 
 

EA B 

Flooding 
Incidents 
recorded by EA 

Different sources of flooding for geo-referenced 
features affected by flood incidents. Derived from 
the EA Flood Reconnaissance Information 
System (FRIS) maintained by Bridgwater office. 
NSC may wish to request an annual update of 
this data from the EA Bridgwater office to keep 
this up to date. 
Filename: 
·  NSC_FRIS_Incidents.mif 
·  NSC_Section24.mif 
 

EA C 

Other Flooding 
Incidents  

Notes with geo-referenced locations taken from 
data collection workshop and data requests via 
phone and email.  
Filename: 
·  NSC_Historic_Flooding.mif 
·  NSC_John_Inman.mif 
 

Various D 

FRIS Properties Geo-referenced dataset highlighting properties 
known to have flooded internally. Derived from 
the EA Flood Reconnaissance Information 
System (FRIS) maintained by Bridgwater office. 
NSC may wish to request an annual update of 
this data from the EA Bridgwater office to keep 
this up to date. 
Filename: 
·  NSC_FRIS_Properties.mif 

EA C 



 
 
 

 

Dataset 
 

Notes Source Data 
Quality 

 
NFCDD 
Defences 

A defence is a natural or constructed entity which 
retains, stores or channels water. It is a 
component of a flood defence system that 
protects an area from flooding from a river, 
estuary and/or the sea e.g. weirs, groynes and 
provides a locality with its standard of flood 
defence.  
This data has been sourced from the EA National 
Flood and Coastal Defence Database (NFCDD) 
as maintained by the Bridgwater office. Whilst 
confidence in the quality of the fluvial defence 
data is high work is currently being planned for 
the improvement of coastal defence data. This 
dataset is currently not complete.  NSC may wish 
to liaise with EA Bridgwater Office to ensure the 
dataset is up-to-date. 
Filename: 
·  NSC_Flood_Defences.mif 
 

EA B 

Potential Flood 
Risk Area 
 

Indicative of natural undefended floodplain (i.e. 
without defences) at the 1:100 year event for 
watercourses not mapped by the EA.  These 
generally tend to be small watercourses and in 
the upper reaches of the catchment.  Used to 
guide planning consultations and to raise 
awareness of flood risk. Low confidence. 
Filename: 
·  Potential_Flood_Risk_Area.mif 
 

RH D 

NSC Boundary North Somerset Council Boundary supplied by 
Ordnance Survey Boundary Line. 
Filename: 
·  NSC_boundary.mif 
 

NSC A 

Climate change 
extents 

Approximate outlines for the effect of climate 
change on EA Flood Zone 3. Produced by broad-
scale analysis in selected areas. 
Filename: 
·  Climate_change_extents.mif 
 

RH D 

River centreline Centreline of all main rivers in NSC. 
Filename: 
·  Main_Rivers_NSC.mif 
 

EA B 

Location of 
historic aerial 
photos of 
flooding 

The EA have a number of aerial photos showing 
historic flooding. These are named using a grid 
reference. This file shows the location of the 
aerial photos in GIS. 
Filename: 
·  NSC_Historic_Aerial_Photos.mif 

RH B 



 
 
 

 

Dataset 
 

Notes Source Data 
Quality 

 
Reservoir 
locations 

The location of reservoirs in and around the NSC 
Area was supplied by SCC and converted to a 
point file, highlighting the category of the 
reservoir. 
Filename: 
·  Reservoir_locations.mif 
 

RH B 

Ward outlines The outline of wards in NSC was provided by 
NSC. 
Filename: 
·  North Somerset_Wards.mif 
 

NSC A 

 



 
 
 

 



 
 
 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix B - Methodology for mapping potential flood risk 
areas 



 
 
 

 

ROYAL HASKONING POTENTIAL FLOOD RISK AREA METHOD 
 

Flood zones have been produced by the EA for all the main rivers and some of the 
ordinary watercourses in the NSC area, leaving the smaller watercourses with no 
mapped floodplain.   
 
To give an approximation of the Potential Flood Risk Areas (PFRAs) for these smaller 
watercourses, we developed a simple method to represent the possible extent of 
flooding.  This has only been carried out where there are historic records of flooding. 
 
This method used site visits, LiDAR DTM data, 5m contour mapping (supplied by NSC) 
and engineering experience to indicate an approximate boundary for a 1% probability (1 
in 100 years) fluvial event.   
 
It must be noted that this boundary is an estimate.  Any development proposed 
within or near to the boundary of a PFRA requires a detailed FRA to determine a 
more accurate flood extent, taking into account climate change. 
 
The rules used to produce this boundary were: 

·  Assume that in rural areas the floodplain will extend approximately 1m from the 
river (average floodplain extent for rural watercourses of this nature in relatively 
low risk locations) 

·  Assume that in urban areas the floodplain will extend approximately 2m from the 
river. (average floodplain extent for urban watercourses of this nature taking into 
account the increased potential risk to property and assets) 

·  At bridges and other constrictions the flow will back up slightly on the upstream 
side of the bridge.  

·  In very steep areas the flood boundary will not be drawn as the flow will be 
significantly constrained by the topography. 



 
 
 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 Appendix C - Methodology for mapping climate change 



 
 
 

 

METHODOLOGY FOR CALCULATING FLOOD EXTENTS WITH CLIMATE 
CHANGE 

 
This document sets out a methodology prepared by Royal Haskoning for the calculation 
of new flood extents based on an increase in flow of 20% as a result of climate change. 
It requires the use of existing flood extent information such as Flood Zone 3 data from 
the EA and high resolution DTM data such as LiDAR. 
 
This methodology has been developed for ArcView 3.2a and requires the following 
extensions and scripts: 
 

·  Spatial Analyst extension 
·  3D Analyst extension 
·  XTools extension 
·  Lidar Tools extension (including Profile Extractor) 
·  Createtransects.ave 

 
Method: 
 
1 Identify the watercourse features (and associated flood extents) that are to be used 

for the assessment. Clip the data down to the relevant areas if required. 
One method to do this is to create a density map (using spatial analyst) from flood 
events such as the EA FRIS (Flood Reconnaissance database) and determine a 
suitable density threshold level to use to define areas of study. 
 

2 Prepare the watercourse data by checking if it is digitised in the direction of flow 
with each separate named tributary saved as a polyline or multi-polyline.  
Using the script createtransects.ave create the cross sections (as graphics) at 90 
degrees to each watercourse spacing the sections at 50m (urban areas) or 100m 
(rural areas). The length of each cross section should be sufficient to cover the 
estimated new flood extent and 200-500m is suggested (this can be trimmed back 
later) 
Using the xtools extension save these graphics as a shapefile 
 

3 Prepare the cross section shapefile by assigning each cross section with a unique 
ID (a numeric value based on the shapefile index is sufficient). Also add columns 
for the cross section level and the level plus climate change. 
 

4 Using Profile Extractor and LiDAR data calculate the height at which the cross 
section crosses the existing flood extent for both left and right banks, which may 
not be the same for each bank due to differences in scale when the mapping was 
first carried out. Calculate the average height and record in the level column. The 
length of the cross section may need adjusting based on the topography especially 
if the banks are raised either side of the channel. As the existing flood extent may 
have been produced without the use of LiDAR data some of the levels identified 
may need adjusting to prevent the watercourse flowing uphill. 
 

5 It can be assumed for the purposes of this study that gradient, roughness and 
velocity will remain constant for an increase in flow.  
Therefore using Q=VA where Q=Flow, V=Velocity and A=Area an increase of 20% 
in flow is equivalent to an increase of 20% in area respectively. Therefore the 
increase in depth can be determined from the new area and how it fits the LiDAR 
data.  



 
 
 

 

 
If this is not possible the height could be determined by dividing the increase in 
area by the width (x) of the current flood extent  h=0.2A  
                                                                                   x      
However this method is less satisfactory as it will assume a rectangular area of 
increase and not take account of increases at the channel sides. 
 

6 Using the initial average level obtained from the LiDAR determine the cross 
sectional area produced when water fills the channel to this depth. Calculate what 
value a 20% increase in area will give and then try different incremental levels to 
produce the nearest value to this area. Record the level against each cross section 
in the climate change column. Repeat for all cross sections. 
 

7 Using the climate change levels produce a TIN of the cross section data and use 
this to ‘flood’ the LiDAR information to produce an indication of flood extents. Map 
these new flood extents into a shapefile to produce a new flood extent outline for 
the selected areas. 
 

8 Carry out a visual check followed by manual adjustment to the new flood extents to 
verify and look for any situations where the new flood extent may be below the 
original Flood Zone 3 extent due to the horizontal issues noted in 4 above. 
 
 

 
 

 
 

Current flood 
extent 

Area increased by 
20% - new flood 
extent 

Points here used to create 
new flood extents 



 
 
 

 



 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Appendix D – Proposed Development Site Assessment 
Process  



 
 
 

 

PROCESS TO FOLLOW WHEN ASSESSING A POSSIBLE SITE FOR 
DEVELOPMENT: 

 
1. Obtain development details and GIS outline 
2. Determine Flood Risk Vulnerability classification using Table 7.2. Where the 

proposed development contains a number of different uses there are two 
approaches: (see Figures 1 and 2 for examples) 

 
a. If the uses are separate, then split the site at the division between the uses 

and assess each section of the site separately. 
b. If the uses are both situated across the entire site then select the higher 

vulnerability classification and assess the whole site based on that 
classification. 

 
Legend Figure 1 – Option 1 Figure 2 – Option 2 

 
 
 
 
 

  

Assess top left hand corner 
based on residential 

vulnerability classification and 
remaining area as commercial 

vulnerability classification. 

No obvious line to split 
development therefore 

assess as a whole based on 
highest vulnerability i.e. 

residential. 
 
3. Using GIS and Table 7.1 determine which flood zone the development falls into. If it 

crosses the boundary between two flood zones, split the development and consider 
the two areas separately. See figure 3 for an example. 

 
Legend Figure 3 – Development across FZ boundary 
  

 
 
 
 
 
 
 
 

 Split the assessment into two parts. One looking at the area 
within Flood Zone 2, the other at Flood Zone 3. Some areas of 

the development may therefore be permitted but not all 
depending on the use. 

 
4. Note any historic flooding in and around the proposed site. This signifies the 

possibility of flooding from other sources.  
5. Follow the relevant flow chart based on vulnerability classification for that part or the 

whole site depending on the outcome of steps 2 and 3. The flow chart then provides 
guidance as to whether or not the development can be permitted in terms of flood 
risk. 

6. If the flow chart suggests that an FRA is required then the following tick sheet can 
be used to assess if the minimum criteria have been met: 

Development area 
 
Shopping area 
 
Residential area 
 
Split area along 
this line 
 

Development area 
 
Flood Zone 3 
 
Flood Zone 2 
 
Split area along 
this line 
 



 
 
 

 

 
 
FRA Criteria Included in 

the FRA?* 
Significant 
impact?** 

Of appropriate detail for the size of the development and 
risk involved. 

  

Consider the risk to the development.   
Consider the risk to the surrounding as a result of the 
development. 

  

Consider the impacts of climate change.   
Be undertaken by competent people at an early stage in 
the planning process. 

  

Consider both the beneficial and adverse effects of any 
flood risk management infrastructure, along with the 
consequences of their failure. 

  

Consider the vulnerability classification of the people who 
will use the site. 

  

Put in place safe access to and from the site in times of 
flood. 

  

Consider and quantify the existing flood risk from all 
sources. 

  

Identify possible measures to reduce the flood risk.   
Consider the effects of a range of flood events on people, 
property, the natural and historic environment and rivers & 
coastal processes. 

  

Include an assessment of the residual risk after flood risk 
management infrastructure has been put in place and 
demonstrate that this is acceptable for the development in 
that particular flood zone. 

  

Consider how the development may affect how water 
drains into the ground. 

  

Consider the effect the proposed development layout may 
have on the drainage systems. 

  

Be supported by appropriate data, including historical 
information on previous events. 

  

 * If any of these are not included in the FRA, return it to the developer for further 
information. 
** If any of these highlight that the impact is significant then further investigation may be 
required. 
 
7. If the Exception test is required then more information will need to be collected and 

analysed.  
 



 
 
 

 

 
 
 
 



 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix E - PPS25 Decision Flow Charts



 
 
 

 



  

 



    
 

 

 



    
 

 

 



    
 

 

 



    
 

 

 



    
 

 

  



   

 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  Appendix F - Guidance for developing housing in 
a flood resistant manner 



 
 
 

   

GUIDANCE FOR DEVELOPING HOUSING IN A FLOOD RESISTANT 
MANNER 
 
PPS 25 states that development situated in EA Flood Zones 2 or 3 may be required to 
be built using flood resistant construction. 
 
Exterior Construction 
There are several measures to improve flood resistance of a wall using mortar, sealants 
and fillers. These measures include applying waterproof sealant to the outside face 
(ideally a breathable sealant), raising the level of the damp proof course, injection of 
fillers, closing cavities and ensuring there are no cracks or voids in the brickwork. 
 
Excluding water will help reduce damage to the internal fabric of the building and its 
contents. If water does enter the house, flood resistant building materials will reduce the 
effects of the water and can reduce the cost of repairs. 
 
Interior Construction 
One of the most effective ways of reducing the impact of flooding is to raise the floor 
level of the property above expected flood levels.  If this is not practical, another is to 
have flooring that can withstand being under water.  Chipboard flooring is likely to be 
damaged by floodwater, so more resistant materials such as treated floorboards, WBP 
plywood, screed or tiles will be more suitable in flood risk areas.  Fixtures that cannot be 
removed before a flood and might be damaged by exposure to water, such as carpets, 
parquet and laminate wooden floors should be avoided. 
 
Where internal flooding cannot be avoided, some form of drainage of the water 
immediately post flood is recommended.  In addition to protecting flooring, utility 
supplies should also be protected so that they can still be used in the event of internal 
property flooding. 
 
·  Electricity 

If there is sufficient space, the meter and fuse box should be positioned at a level 
which is higher than the expected flood level.   
Modern wiring is not usually affected by flooding, but long immersion may result in 
the need to replace wiring. Moving the ground floor ring main cables to first floor 
level could be considered with drop down cables to ground floor sockets.   Sockets 
should also be raised to an appropriate height above flood levels.  A further 
consideration is to have the house wired so that the ground floor main can be 
switched off, leaving the supply to the upper floors still available. 

 
·  Gas supply 

As gas meters can be affected by floodwater it is worth considering raising meters 
above the expected flood levels.  Provision should be made for purging gas supply 
pipes through the installation of appropriate valves and drain points. 

 
 
·  Central heating systems 

Gas and oil fired boilers and associated pumps and controls should preferably be 
installed above the maximum expected flood level.  Pipe insulation below the 
expected flood level should preferably be replaced with closed cell insulation. If new 
heating is being installed, pipework routes should be made easily accessible to allow 
pipes to be maintained and washed down following flooding. 

 



 
 
 

   

·  Water supply 
Water pipework insulation can be replaced with flood resistant closed cell material 
below the expected flooding level. 

 
·  Telephone and cable services 

Suppliers of the relevant services should be consulted on suitable installation 
methods in areas liable to flooding. Where possible, incoming telephone lines and 
internal control boxes should be raised above the expected flood levels. 

 
·  Oil storage tanks 

Oil tanks can be damaged during floods and can cause pollution. To avoid this it 
should be ensured that the tank is anchored down so that it does not float. In 
addition the oil feed from the tank should incorporate a stop valve at the end nearest 
the tank so that the tank contents will not be lost if the tank moves and the pipe 
breaks. 

 
The information above is a summary of the CIRIA Advice Sheets.  All the advice sheets, 
and further guidance for homeowners and developers, can be downloaded from 
http://www.ciria.org/flooding/advice_sheets.html 
 
In addition, the recently released Improving the Flood Performance of New Buildings: 
Flood Resilient Construction, May 2007, Department for Communities and Local 
Government provides additional useful information, particularly for properties in low or 
residual flood risk areas. This can be found at 
http://www.floodforum.org.uk/improvingfloodresilienceofnewbuildings.pdf 



 
 
 

   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix G – Summary of relevant planning documents 
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