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Executive Summary  
This Surface Water Management Plan (SWMP) has been developed for the village of Easebourne, which has 
a history of flooding.  Easebourne Parish Council (EPC) has provided evidence of numerous flood events over 
the last 10-15 years and it is known that frequent and regular flooding has been recorded prior to this.  

Engaging with stakeholders and evaluating the available data has led to an identification of the key flood 
issues of the village, has provided an understanding of the mechanisms of flooding, and has allowed the 
identification of a number of options to address these problems going forward. The study area for the 
SWMP was based on the natural catchment boundaries, although this was extended slightly to consider 
issues associated with flooding and soil erosion in Hollist Lane, to the west of the Parish.  

From the outset, a stakeholder engagement plan was established to ensure that the key stakeholders were 
involved in the development of the SWMP. Aside from West Sussex County Council (WSCC) as the Lead Local 
Flood Authority (LLFA) and Highway Authority, stakeholders consulted included EPC, the Environment 
Agency (EA), Cowdray Estates (the main landowners) and the South Downs National Park Authority (SDNPA). 
Experts in soil erosion from Oxford and Nottingham Universities were also consulted.  Site visits were carried 
out with some of the stakeholders in attendance.   

Data including climatic, hydrological, soil erosion and drainage information were derived from a wide range 
of sources including WSCC Highways, EPC, Southern Water and Cowdray estates as well as a web based 
sources. Collected data were compiled and mapped using a Geographic Information System (GIS).  

During 2012 and the winter of 2013/14 there were numerous flooding incidents in Easebourne, with up to 
10 properties suffering repeated internal flooding, significant disruption from flood flow down Easebourne 
Street, Easebourne Lane (A287) and Dodsley Lane (A286) and widespread issues related to the deposition of 
silt carried by the flood waters, including blockage of road gullies and pipework. Significant effort was 
required to remove this sediment from both roads and drainage networks.  

During heavy rainfall, and despite permeable soils, the steep upper catchment appears to become rapidly 
saturated which prompts rapid overland flow from farmland above Easebourne. To the east of the 
catchment this flow becomes concentrated into the River Ez, which runs down and parallel to Easebourne 
Street. This is a narrow confined channel of limited capacity which is rapidly overwhelmed. It is then further 
constrained at the junction with the A272 (Easebourne Lane), where a culvert causes flow to back up into 
the road, leading to flood flow down Easebourne Lane, eventually entering the River Rother at North Mill 
bridge and contributing to significant flooding impacts in that area. To the west of the catchment, flows 
become concentrated down Dodsley Lane where the highway drainage system becomes overwhelmed. 
Flood flow continues down the lane until it reaches North Mill Bridge, converging with the flow from 
Easebourne Lane before flowing into the River Rother. Following extreme long duration rainfall, 
groundwater issuing from seepages from the underlying aquifer also appears to contribute significantly to 
the overall flow of water.  

A combination of the steep slopes, sandy soils and current land use practice are such that heavy rain in the 
upper catchment leads to significant soil erosion, rills and then large gullies are formed, with the water 
carrying large sediment loads into drainage systems (both natural and man-made).  It has been estimated 
that up to 100 tons of sediment was transported from the upper catchment during December 2013.  Not 
only does this sediment impact upon roads and drainage, but also leads to lost productivity in the farmland 
and has significant impact on the water quality of the River Rother. Both downstream water supply and the 
environmental objectives of the Rother are impacted by this sediment load.      
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Following sub division of the catchment, flow modelling was carried out using a standard (FEH) methodology 
to generate flood hydrographs and determine peak flood flows at 7 key locations. As an ungauged 
catchment there are no local data to inform the analysis. In addition the permeable catchment boundaries 
may not be wholly coincide with the surface water catchment. These factors generate some uncertainty in 
the analysis, although the results have been corroborated through comparison with anecdotal evidence of 
the flooding.  The hydrological analysis suggests that flooding at Easebourne Street could occur on a yearly 
or twice yearly basis. Highway drainage capacity along Dodsley Lane (which was designed only to take 
highway drainage and not surface runoff) is significantly lower than flows generated in the upper catchment.   

Significant soil erosion and subsequent deposition has been associated with flooding in Easebourne for a 
number of years. To evaluate this, a soil erosion risk assessment was undertaken, using a method developed 
by Defra. This analysis considers soil type and slope and shows that, excluding the impact of land 
management practices, all (bar one) of the fields in the catchment above Easebourne represent a high or 
very high risk of soil erosion.  

To address the flood issues within the catchment, a four part conceptual approach was adopted. This 
considers, in sequence, everyday rainfall, drainage design rainfall, “exceedance” rainfall and extreme rainfall 
and helps set out a series (or combination) of measures to improve flood risk management in each of these 
scenarios.  Based on this approach, a list of potential measures was developed, which include: 

 improved maintenance of the existing system, including enhance vegetation and silt clearance; 

 upstream sediment management, including adoption of grassed channels, buffer strips and sediment 
traps to reduce soil erosion and provide some up catchment flow attenuation (see below);   

 minor works at the top of Easebourne Street near Wick Lane to improve conveyance; 

 improvements to the culvert and its intake at the Easebourne Street/Lane Junction to address backing 
up, including a new trash screen; 

 identification of individual property protection (IPP) measures; 

 works on Easebourne Lane to manage and divert exceedance flows down the road;   

 improvements to discharge outfalls at the Bottom of Dodsley Lane, and; 

 improved emergency plans and response.  
         
Environmental constraints and potential impacts associated with each of the identified options above have 
been identified and provisional cost estimates developed. The measures identified will improve the standard 
of protection from flooding in the village, although this has not been quantified, due to uncertainty in the 
hydrological analysis. Improved drainage capacity will reduce the frequency of flooding along the roads, and 
the measures to manage exceedance will reduce the impact and enhance recovery times from these events. 

During the development of this SWMP, a number of the proposed upstream sediment management 
measures have been implemented by the landowners, and they are maintaining a watching brief on their 
effectiveness. Further measures will be required should soil erosion continue to affect infrastructure and the 
drainage system in Easebourne. 

If all these measures are adopted, the total cost of the measures (excluding land management which 
assumed to be the responsibility of the landowner) is approximately £525,000. Based on the (necessary) 
benefit cost calculations, only a small part of this (<15%) could be met from Defra Grant in Aid funding, and 
the balance of funding would have to come from local sources.  A number of possible funding streams 
including WSCC and EPC have been identified.    

Based on the above an Action Plan has been set out which sets out a proposed timeframe for implementing 
these measures. Assuming funding can be secured, the programme identifies some preliminary surveys 
through the latter part of 2014, with detailed design proposed during Spring/Summer 2015 and construction 
elements to follow.     
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1 Introduction  
1.1 Project context   
This Surface Water Management Plan (SWMP) has been undertaken as part of a commission to develop 
SWMPs for five areas of West Sussex which have a history of significant flooding from surface water, 
groundwater and drainage systems. The five study areas were: 

 Easebourne;  

 Lancing; 

 Manhood Peninsula; 

 Upper Lavant Valley, and;  

 West Chichester, including Fishbourne and Parklands.  

These areas were selected as part of West Sussex County Council’s (WSCC) response to the severe flooding 
in the summer and winter of 2012, although it is recognised that many of these have suffered flooding on 
multiple occasions. 

A SWMP is described as a framework through which key local partners with a responsibility for surface 
water and drainage in their area work together to understand the causes of surface water flooding and 
agree the most cost effective way of managing that risk. The purpose is to make sustainable surface water 
management decisions that are evidence based, risk based, future proofed and inclusive of stakeholder 
views. Managing surface water flooding requires a range of partners, organisations and individuals to work 
together. The roles and responsibilities for those involved in helping to manage surface water flooding are 
described in Appendix A. 

1.2 Background to Easebourne SWMP 
The village of Easebourne has a long history of flooding, and evidence from Easebourne Parish Council 
gathered as part of the SWMP indicates flooding in October 2000, December 2002, January/February 2004, 
September 2006, October 2006, November and December 2012, March 2013 and multiple flooding from 
September to December 2013, and January/February 2014. Further information on the flooding 
mechanisms and history are provided in Section 2. 

1.2.1 Objectives    
The primary objectives of this SWMP are to: 

 identify flood issues within the study area;  

 engage with all relevant stakeholders;  

 draw on available data to develop an understanding of the nature and mechanisms of the flooding; 

 based on the above, identify possible options to address flood risk, and; 

 recommend actions to be taken forward following consultation on the options identified. 

The study was undertaken from March to September 2014.   

1.2.2 Scope 
The scope for this SWMP was established during the early part of the overall project programme through 
discussions with WSCC, a rapid assessment of available data, and early establishment of the flooding issues 
and mechanisms. A scoping document was prepared in March 2014 and agreed by WSCC. The scope is 
outlined in detail below. It should be noted that the scope of work broadly follows the SWMP Technical 
Guidance published by Defra in 2010, ensuring the work was aligned with the national best practice. The 
SWMP Technical Guidance describes a four step process, as outlined in Figure 1. 
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Figure 1 SWMP Process 

Stage 1 – Data collection, review and defining catchment  

This stage involved start up meetings with WSCC and Cowdray Estates to understand the nature of flooding 
in the catchment. In addition, all readily available data was collected, reviewed and mapped to build up our 
understanding of the catchment. During stage 1 the catchment boundary and flow pathways were defined 
using Digital Terrain Model (DTM) data, and undertook analysis of the risks of soil erosion from the 
upstream fields by following Defra’s assessment manual1.  

 

                                                           
1 Defra, 2005a. Controlling Soil Erosion: a Manual for the Assessment and Management of Agricultural Land at Risk of Water Erosion in Lowland 
England. Revised September 2005a. Department for Environment, Food and Rural Affairs, London. 
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Stage 2 – Hydrological Analysis  

In order to investigate the capacity of the drainage networks and possible improvements along the A286, 
A272 and Easebourne Street, it is important to understand the magnitude of flows arising from the 
catchment. Therefore a hydrological analysis was undertaken using FEH modelling to estimate peaks flow 
within the catchment.  

Stage 3 – Consultation and Site Visits 

Once there was a baseline understanding of flooding issues within the catchment further consultation was 
undertaken with Cowdray Estates, Easebourne Parish Council (EPC) and South Downs National Park 
Authority (SDNPA). A site meeting and visit on 9th June 2014 was held with Cowdray Estates and EPC, and 
held further discussions with SDNPA and WSCC. Following the site visit on 9th June 2014 further flooding 
evidence was provided by EPC, confirming the location and frequency of flooding within the village. 

Stage 4 – Options to alleviate flooding 

During this stage, a number of options to alleviate flooding within key areas in Easebourne were developed. 
The options development process included: 

 identifying the size, scope and nature of alleviation options;  

 appraising options and developing draft drawings; 

 providing a cost breakdown of the cost of the option, and;  

 considering sources of funding for the selected options 

1.2.3 Study area 
The study area was initially based on an estimate of the surface water catchment, this was refined during 
the scoping stage to be based on the Flood Estimation Handbook (FEH) catchment boundaries. The study 
area boundary is shown in Appendix B. During discussion with Easebourne Parish Council at the site visit on 
9th June 2014, it was agreed to consider issues associated with flooding (and soil erosion) into Hollist Lane, 
however this area has not been subject to the same detailed analysis as the remainder of the catchment.    

1.2.4 Key stakeholders  
For each of the five SWMP areas a stakeholder engagement strategy was prepared which identified who to 
engage with and when and how this should be done. Stakeholder engagement is an important part of our 
overall approach to the development of the Surface Water Management Plan and is integral to the agreed 
methodology for the study as a whole. The approach aimed to ensure that professional stakeholders, 
landowners, parish councils and other relevant groups were given an opportunity to help shape the study. 
Engagement, in different forms, was undertaken throughout the study with a view to helping to:  
 

 ensure the study was robust and that the data used to underpin it were as accurate as possible - 
ensuring that best use is made of local knowledge and that our analysis of flood risk matches local 
experience; 

 ensure the study addresses the key problems that are of the most concern to local communities; 

 generate greater understanding about, and buy in for, the way in which local flooding will be managed 
going forward, and; 

 help to encourage stakeholders and the general public to take actions to help protect themselves 
against flooding. 

The key stakeholders identified for the Easebourne SWMP are: 

 WSCC as the Lead Local Flood Authority and Highways Authority; 

 The Environment Agency (EA): 

 Cowdray Estates (the main landowner):  

 Easebourne Parish Council (EPC)  and local residents;  
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 The South Downs National Park Authority (SDNPA), and;  

 Professor John Boardman and Professor Ian Foster who have been working on a sediment management 
study across the Rother catchment. 

A list of engagement activities undertaken during the SWMP are described in Table 1. 

Table 1 Engagement Activities for Easebourne SWMP 

Activity Purpose/Detail Timescale 

Initial meeting with WSCC To agree the scope of the work March 2014 

Initial meeting with Cowdray 
Estate 

To understand soil erosion issues March 2014 

Ongoing liaison with Cowdray 
Estate re soil erosion 

Ensure close collaboration with Cowdray to 
understand soil erosion issues 

Ongoing 

Walkover survey and site visits To ensure problems from a local perspective are 
understood. Representatives from EPC, WSCC and 
Cowdray Estates were in attendance. Following the 
site visit EPC gathered further evidence of flooding 

June 2014 

Engagement with stakeholders 
during development of options 

To ensure appropriate and acceptable options were 
considered. We engaged with SDNPA, Professor 
John Boardman and WSCC at this stage 

July/August 
2014 

Presentation/discussion with 
Cowdray Estate  

To report on the results of the analysis and 
modelling and share the final Surface Water 
Management Plan with the main landowner. Land 
management needs and collaboration to be 
discussed.  

January 2015 

 

1.2.5 Data collected for SWMP 
A summary and analysis of the data received for the Easebourne SWMP is provided in Table 2, and includes 
a commentary of any known data quality issues.
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Table 2 Data received for Easebourne SWMP 

Dataset Data received from Comments Data Quality Issues 

Common data received across all five study areas 

Bedrock and 
Superficial Geology 

British Geological 
Society 

Maps of the bedrock and superficial geology - 

Digital Terrain Model 
(DTM) 

EA This is a model of the ground surface, used 
by the Environment Agency for their 
national surface water mapping 

The data is a composite of LiDAR and NextMap. The 
NextMap has a much lower accuracy which makes it 
less reliable as a data source 

Flooded Properties 
Register (DG5) 

Southern Water This is the register of flooded properties 
held by Southern Water which are the 
result if hydraulic capacity issues in the 
public sewer network 

- 

Flood Map for 
Planning 

EA National fluvial flood map provided by the 
EA for Flood Zone 3 (1 in 100 chance of 
occurring in any given year) and Flood Zone 
2 (1 in 1000 year) 

Only shows flooding from watercourses where the 
upstream catchment is >3km2 

Flood Map for Surface 
Water 

EA National surface water flood mapping 
provided by the EA for the 1 in 30 year, 1 in 
100 year and 1 in 1000 year rainfall 
probability events 

This is the most comprehensive surface water 
mapping available, but given the mapping is at a 
national scale there are a number of generic 
assumptions which may not be locally relevant. 

Groundwater 
Susceptibility Mapping 

WSCC A groundwater flood risk map provided by 
WSCC, dividing areas into low, moderate 
and high groundwater flood risk 

 

Highway drainage data WSCC Details of the public highway network This dataset only contains the location of highway 
gullies, but does not include details of the pipework 

Historic Flood Outlines EA Recorded flood outlines from fluvial 
flooding collated by the EA 

 

Historic flooded 
properties 

WSCC A point dataset showing the location of 
flooded properties 

Known limitations with this dataset, as there are 
many properties not recorded on this dataset which 
have flooded. The data goes back to 2012 
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Historic flooded roads WSCC A point dataset showing the location of 
flooded roads 

Known limitations with this dataset, as there are 
many roads not recorded on this dataset which 
have flooded. The data goes back to 2012 

June 2012 Flood 
Investigation 

WSCC Investigation in June/July 2012 flooding 
incidents across West Sussex 

- 

Local Flood Risk 
Management Strategy 

WSCC A statutory document produced by WSCC as 
part of their responsibility as a LLFA 

- 

National Receptor 
Dataset 

EA Provides location and details on residential, 
non-residential properties, and critical 
infrastructure 

- 

Operation Watershed 
details 

WSCC Details of the schemes completed or 
ongoing as part of Operation Watershed 

- 

Public Sewer Network 
data 

Southern Water Location, connectivity and details of the 
public sewer network 

Asset details of the surface water sewer system are 
generally of poorer quality than the foul or 
combined system 

River network EA Location of watercourses This is a national dataset and there are some 
assumptions about the routes of watercourses, 
especially where watercourses go into culverted 
sections 

Data received bespoke to Easebourne SWMP 

Details of flooding in 
Easebourne 

EPC Summary of flooding issues in Easebourne 
since 2000 

- 

Details of soil erosion 
management 
techniques 

Professor John 
Boardman 

A range of documents identifying 
management techniques for soil erosion 
(NB: further details were provided through 
a 1 to 1 meeting with John Boardman) 

- 

Drainage survey of 
Dodsley Lane 

WSCC A survey of the drainage system along 
Dodsley Lane, including how it discharges to 
the Rother 

The survey was not complete due to traffic 
management issues over the summer 
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Evidence from site visit EPC, Cowdray, WSCC During the site visit we gathered significant 
evidence about flooding and soil erosion 
from the stakeholders present 

 

Rainfall data at 
Midhurst and Cowdray 
Park 

EA Daily rainfall totals Because Easebourne is vulnerable to ‘flash flooding’ 
as a result of intense rainfall events these datasets 
are of limited value for this study 

Rainfall data at 
Cowdray Estate 
Gardens 

Cowdray Estates Monthly rainfall totals Because Easebourne is vulnerable to ‘flash flooding’ 
as a result of intense rainfall events these datasets 
are of limited value for this study 

Survey of flooded 
properties 

EPC EPC asked residents who had flooded to 
complete a survey response which would 
provide details on flooding 

There was a limited response rate on this survey 
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2 Flooding History and Impacts 
2.1 Overview of flooding impacts 
2.1.1 Flooding history 
There have been several flooding incidents in Easebourne over the past 10-15 years, and details of the 
flooding history from EPC since 2000 have been provided. There is significantly more information about the 
flooding in 2012 and 2013/14 because of the severity of flooding over these two years. A brief overview of 
flooding from 2000-2012 is provided below, with more details of the flooding in 2012 and 2013/14 provided 
subsequently. 

 October 2000 – resulting in flooding of properties and closure of North Mill Bridge. There were 
significant soil erosion issues during this event.  

 December 2002 – flooding of Easebourne Street and Hollist Lane, with flood water heavily silted due to 
upstream soil erosion.  

 January/February 2004 – 1 day of flooding on Easebourne Street  

 September 2006 – flooding on Wick Lane and Easebourne Street.  

 (2nd) October 2006 – Easebourne Lane between Vanzell and Egmont Road flooded to a depth of 6 inches 
and covered pavement. Water flowed to North Mill Bridge resulting in flooding to the bridge. After the 
flooding there was sediment on Easebourne Street which required removal. North Mill Bridge and the 
vicinity was flooded again later in October (11th). 

2012 was the second wettest year on record in the UK since national records began in 19102, whilst the 
winter of 2013/14 was the wettest winter on record and had more wet days than any other in a series from 
19613.  

During 2012 there was repeated and persistent flooding during November and December, with some 
properties flooding on multiple occasions within a matter of months. Flooding was documented on 3rd/4th, 
14th, and 23rd-26th November in multiple locations across Easebourne. Flooding occurred again on 14th, 20th, 
and 25th-27th December. During these flooding events significant volumes of silt from the upstream 
catchment were deposited on Easebourne Lane, Easebourne Street and at North Mill Bridge. 

During the winter of 2013/14 there were two major flooding incidents in Easebourne as a result of 
significant intense rainfall on 23rd/24th December 2013 and 14th February 2014. On the 23rd/24th December 
2013 torrential rain caused flooding and significant quantities of silt to flow along Dodsley Lane, Easebourne 
Street, Easebourne Lane, and at North Mill Bridge. Evidence from EPC suggests up to 100 tons of sediment 
was removed from the catchment following the December flooding4. It is worth noting that following the 
December 2013 flooding there were still reports of water flowing on Easebourne Street at the end of 
January 2014, indicating the significant contribution of groundwater flows within the catchment. In February 
2014 a further intense rainfall event caused additional flooding within the catchment. In addition to the 
December 2013 and February 2014 events EPC has documented evidence of flooding in March, September, 
October and November 2013. 

 

                                                           
2 http://www.metoffice.gov.uk/news/releases/archive/2013/2012-weather-statistics  

3 http://www.metoffice.gov.uk/climate/uk/summaries/2014/winter  

4 Easebourne Parish Council (2014), Flooding summary for meeting 9 June 2014.doc 

http://www.metoffice.gov.uk/news/releases/archive/2013/2012-weather-statistics
http://www.metoffice.gov.uk/climate/uk/summaries/2014/winter
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2.1.2 Flooding mechanisms 
Easebourne is subject to water flowing from springs (and groundwater seepage) and pluvial runoff arising 
upstream of the village. The flooding problem in Easebourne falls primarily into two areas: 

1. The A286, Dodsley Lane, from opposite Budgenor Lodge to North Mill Bridge, and;  
2. Easebourne Street from Wick Lane to the A272, Easebourne Lane, followed by Easebourne Lane to 

North Mill Bridge.  

During heavy rainfall water flows from the farmland upstream of Easebourne to lower parts of the 
catchment. With respect to Dodsley Lane, water from the upstream catchment flows onto Dodsley Lane 
where it overwhelms the highway drainage system. It continues to flow down the Lane until it reaches North 
Mill Bridge where it causes significant issues at the bridge before flowing into the River Rother. 

With respect to Easebourne Street, water flows from the upstream catchment into the River Ez which is 
heavily constrained by a narrow channel through the village. Upstream, water flows down Wick Lane 
directly onto Easebourne Street and continues to run parallel to the road to the junction with the A272. The 
River Ez has limited capacity and is frequently overtopped during heavy rainfall. The River Ez enters a 
600mm culvert under the main road at the junction of Easebourne Street and the A272, at which point there 
is significant backing up and flooding around the culvert inlet. Flood flow subsequently continues along the 
A272, eventually joining the other flow pathway from Dodsley Lane at North Mill Bridge. 

Throughout the village the runoff has a high sediment load and after significant flood events this has to be 
cleared away from highway gullies and drains and from the road itself.  The high volumes of silt affect the 
performance of highway gullies and associated pipework to drain water away. 

As well as responding to intense rainfall events the nature of the catchment means there is a significant 
groundwater contribution, with some spring lines and groundwater seepage higher up the catchment 
contributing to the baseflow in the River Ez.  Easebourne is located on the western Weald of the South 
Downs National Park where the ground conditions consist generally of thin, porous sandy soils overlaying 
sandstones of the Sandgate Formation (Easebourne Member) and the Hythe Formation of the Lower 
Greensand Group. These permeable strata are designated by the Environment Agency as a Principal Aquifer.  

The contribution of groundwater to flooding events is unclear as Easebourne only floods in response to 
heavy rainfall events. However, groundwater flow may take up a significant proportion of the flow capacity 
of the River Ez, meaning there is less capacity to drain flows from heavy rainfall events. During our site visit 
on 9th June the River Ez was running at around 70% full despite a considerable antecedent dry period.  

There is some evidence to suggest this high baseflow, even this late in the year, may be a delayed response 
to the high rainfall of winter 2013/2014. Analysis of borehole data (circa 1976-2003) in Lower Greensand 
aquifers (including a borehole monitored at Easebourne) carried out by the British Geological Survey (BGS)5 
suggests that these aquifers normally show little seasonal variation in groundwater level. It is proposed (by 
BGS) that this is a function of the high storage available within the sandstone aquifers. Under these 
circumstances, baseflow would be fairly consistent throughout the year. However a notable exception was 
identified in that these aquifers did respond to the exceptionally high rainfall of the winter of 2000/2001, 
when groundwater levels continued to rise slowly until August 2001.  The winter of 2000/2001 was a 
broadly similar event to the winter of 2013/14, so it appears possible that higher than normal baseflow 
could be experienced until well into the middle part of the year under such extreme conditions.           

Although high and intense rainfall and groundwater flows provide the source of water, the propensity for 
flooding is also dependent upon land use and land management practice. Typically, soils in the catchment 
are free draining, allowing downward percolation and infiltration into the underlying aquifer. Flow from the 

                                                           
5 The Natural Quality of Groundwater in England and Wales, Baseline Report Series: 9. The Lower Greensand of southern England.  Environment 
Agency/British Geological Survey 2003 
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surface tends to occur only when the ground becomes saturated, preventing downward percolation. 
However under some cultivated conditions, it is possible for the soil profile to develop compacted layers of 
limited permeability that reduce vertical percolation, allowing the soils to become saturated at shallow 
depth and prompting direct flow (and hence run off) from the soil surface. In addition, these soil types, 
when lying fallow and exposed, can form surface “crusts,” also encouraging direct surface runoff6.   

Combined with storm events, these conditions also lead to soil erosion, with rills and gullies forming within 
the field.   The fine sandy and silty loams of this area are particularly vulnerable to erosion (see Section 3.5).   
Land management practices can be adopted to minimise these impacts.      

2.1.3 Flooding impacts 
Based on feedback from EPC, local residents and our site visit the impacts of flooding in Easebourne are: 

 approximately 10 properties are flooded internally, some of which flood on an annual basis7;  

 significant disruption to local residents during a flood event because of water flowing on the A272, A286 
and Easebourne Street which makes access for residents difficult;  

 significant disruption to local residents in the aftermath of a flood event because roads are heavily 
silted, and; 

 closure of the North Mill Bridge during times of heavy rainfall which is a key local road route for access 
to Midhurst, east to Petworth on the A272, and north on the A286. 

2.2 Other impacts 
In addition to direct flooding impacts described above there are other impacts caused by flooding and soil 
erosion in Easebourne: 

 loss of productivity on farmland upstream because the top layer of soil is frequently washed away by 
rainfall – there are also costs and disruption whilst the soil is transferred back to the fields;  

 environmental impacts on the River Rother – SDNPA8 have indicated that the River Rother is failing to 
meet Water Framework Directive good ecological status because of the biological condition of the river. 
This is in part due to the high levels of sediment in the river which affects fish spawning grounds, and;  

 impacts on Southern Water abstraction – further downstream on the River Rother there is a Southern 
Water supply abstraction point direct from the river. There are sediment issues at the abstraction point, 
causing abstraction outages during high flow events, which can be attributed to soil erosion across the 
River Rother catchment.9 

  

 

                                                           
6 Soil erosion and risk assessment for on and off-farm impacts. A test case using the Midhurst area, West Sussex, UK.  Boardman J, Shepheard . 
Walker E, Foster IDL. Journal of Environmental Management 90 (2009) 2578-2588  

7 Specific details of which properties have flooded are not included in this report for confidentiality reasons 

8 South Downs National Park Authority, pers. comm. 

9 South Downs National Park Authority are currently undertaking a research project with the University of Oxford and the University of Northampton 
looking at sediment management issues across the River Rother (“Sediment Pressures and Mitigation options for the River Rother [SMOTHER]) 
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3 Analysis of Flooding and Soil Erosion 
3.1 Introduction 
This section outlines the technical analysis undertaken to further understand the flooding and soil erosion 
issues within Easebourne. This analysis subsequently underpins the development of the options described in 
Section 4. 

3.2 Catchment boundary 
To define the catchment boundary the spatial analyst extension for ArcGIS was used. The analysis is based 
on the Digital Terrain Model (DTM) received from the EA. An ArcGIS tool is run that analyses flow direction 
from small flood cells by working out the steepest downslope neighbour.  Another tool calculates the 
accumulated flow in each cell, based on the flow direction outputs. The catchment boundary generated 
from this process was compared to Flood Estimation Handbook (FEH) boundary, and there was excellent 
correlation. There are two main catchments draining to Easebourne, one which flows to Dodsley Lane, and 
one to the A272. A map of the catchment boundary is provided in Figure 2 and Appendix B. 

 

Figure 2 Catchment boundary 

3.3 Hydrological Analysis 
To understand the magnitude and timing of peak flows through Easebourne a hydrological analysis using the 
FEH rainfall-runoff method was completed at seven key locations in the catchment. The location of these are 
shown in Table 3. 
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Table 3 Locations for hydrological analysis 

Reference for 
hydrology 

Location Easting Northing 

A-1 At the bottom of the A286 near 
North Mill Bridge 

488800 122350 

A-2 Near Budgenor Lodge 489700 123250 

A-3 North east of Budgenor Lodge 
near ‘Winter’s Pit’ 

489450 123750 

B-1 At the bottom of the A272 near 
North Mill Bridge 

488900 122150 

B-2 Near the junction of Easebourne 
Street with the A272 

489400 122550 

B-3 Near Gosdens Farm 490000 122950 

B-4 North east of the village near 
‘Sowter’s Hangar’ 

490600 123800 

 

The catchments are small and permeable and therefore poorly represented in flood records, but are within 
the bounds in which the standard FEH methodology can be applied. In the absence of local gauged data we 
applied both the FEH Statistical pooled analysis and the FEH rainfall-runoff methodology and applied the 
guidance from the Environment Agency operational instruction 197_08. Peak flow was estimated using 
statistical pooled analysis. As there is no local gauged data the median annual flood (QMED) was estimated 
using catchment descriptors. A single pooling group was created and reviewed this for data quality, 
removing any gauging stations considered to be unreliable.  

Peak flows and flood hydrographs were estimated following the FEH rainfall runoff method. This is 
considered more appropriate than the ReFH (Revitalised Flood Hydrograph) rainfall runoff method for 
permeable catchments10.  The FEH rainfall runoff method produced higher peak flows than the statistical 
method. We investigated reconciling the rainfall runoff hydrograph to the statistical flows by increasing the 
time to peak measure (Tp), however local information suggests that the catchments respond rapidly and 
that extending time to peak was inappropriate. Ultimately the unadjusted FEH rainfall runoff flow estimates 
were selected. FEH rainfall runoff derived growth curves are driven by FEH extreme rainfall model statistics 
and it is a reasonable assumption that these very small catchments will be strongly influenced by extreme 
rainfall growth curves.  
There is a high degree of uncertainty with the hydrological analysis. The two predominant causes of 
uncertainty are that: 

1. the catchments are ungauged, meaning that there is no local data to inform the analysis, and;  
2. the catchments are permeable so the catchment boundary may not be a true representation of the 

groundwater influence on flows.  

The only available means to validate the hydrological analysis was to compare peak flows to those observed 
in the catchment. We have predicted flows from the hydrological analysis at the culvert inlet at the junction 
of Easebourne Street with the A272 for a range of return period events. In addition, we have calculated the 
capacity of the 600mm culvert based on the Colebrook-White method. For the 1 in 2 year return period the 

                                                           
10 EA operational instruction 197-08 advises against the use of ReFH on permeable catchments. This is because on permeable catchments ReFH has 
been found to greatly underestimate QMED (median flood) and give unrealistic return periods for known events 
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peak flow estimate is 0.7 m3/s, which is marginally higher than the capacity of the culvert which is 0.65 m3/s 
assuming free flow through the culvert. Given that up to 70% of the culvert capacity appears to be taken up 
by baseflow it is expected that flooding at this location could occur on an annual or bi-annual basis. This 
broadly correlates the evidence submitted by EPC, and therefore we can have some confidence that the 
peak flow estimates from the analysis are within an appropriate range. 

3.4 Drainage capacity and drainage issues 
3.4.1 Drainage system along Dodsley Lane 
Along Dodsley Lane there is a 225mm highway drainage network which runs in a southerly direction. 
However, at the outset of the study it was not clear where and how the network discharged into the River 
Rother near North Mill Bridge. During the development of this SWMP WSCC undertook a survey of the 
bottom section of Dodsley Lane to confirm pipe sizes, connectivity and location of the outfall from this 
system. Due to traffic management restrictions the survey was not able to go as far north along Dodsley 
Lane as the survey team wanted to. However, the survey did indicate that the Dodsley Lane network all 
drained to a 400mm pipe within the grounds of North Mill house, and then discharged to an outfall south of 
the house. This outfall was submerged at the time of survey which would cause localised backing up of this 
network, thereby exacerbating flooding. In addition, the survey noted two 225mm drainage systems running 
along Dodsley Lane, although it has not been possible to complete the survey as noted above.  

Evidence submitted by the EPC demonstrates this network is frequently surcharged during rainfall events. 
Using the Colebrook-White method for calculating pipe flows (assuming free discharge) the highway 
drainage network has a pipe full capacity of 0.05 cubic metres per second (m3/s). At the bottom end of 
Dodsley Lane the hydrological analysis indicates that peak flow for a 1 in 5 year return period event could be 
as high as 1.3 m3/s, which when compared to the capacity above demonstrates the frequency at which the 
capacity of this network could be exceeded. This is because the highway drainage network would have been 
designed to accommodate flows generated from the highway, whereas in this catchment there is significant 
flow from the upstream rural catchment which drains directly onto the highway without any attenuation. 

3.4.2 Drainage system along Easebourne Street and A272 
Along Easebourne Street the River Ez is a largely open watercourse, with short culverted sections for 
entrances to driveways. These short culverted sections create localised constrictions to flow in the river 
because they are generally smaller than the River Ez. This will caused overtopping of the river at some of 
these locations. Along Easebourne Street highway gullies on either side of the road drain directly to the 
River Ez. Using Manning’s open channel hydraulics calculation the estimated capacity of the River Ez is 0.8 
m3/s, assuming a 1m wide by 0.5m deep channel11.  

At the bottom of Easebourne Street the River Ez enters a 600mm culvert which runs through the church 
graveyard and the gardens of properties before emerging as an open channel again in a field to the east of 
the A272. Assuming no baseflow, the hydraulic capacity of this culvert is 0.65 m3/s, however the site visit (9th 
June 2014) suggested that approximately 70% of the capacity of the culvert inlet was taken up by baseflow, 
even during this relatively late time during the year. [It should be noted that high groundwater levels during 
winter 2013/2014 may have led to a late recession of groundwater levels during which time higher 
baseflows would be maintained in the channel. Hence these observations during the June field visit may be 
atypical]. A high baseflow will reduce the capacity of the culvert to drain storm flows. The hydrological 
analysis indicates that peak flows arriving at the culvert inlet could be approximately 1 m3/s during a 1 in 5 
year return period event. As a result it is anticipated that there would be backing up and overtopping at this 
culvert relatively frequently. Evidence submitted from EPC augments our findings, as there is evidence of 
overtopping at the culvert inlet under relatively modest rainfall events (e.g. August 2014). 

                                                           
11 Estimated, should be confirmed by a cross-section survey. Manning’s n roughness assumed to be 0.02 for a concrete channel with some siltation 



SECTION 3 ANALYSIS OF FLOODING AND SOIL EROSION 

3-4 EASEBOURNE SWMP FINAL REPORT JAN 23 2015 

At the junction of Easebourne Street with the A272 there is a 225mm highway drainage network running 
along the A272 and discharging into the River Rother at the same location as the Dodsley Lane network. 
There has been significant observed flooding along the A272 and there is insufficient capacity in the highway 
network to drain the storm flows. 

It should be noted that the highway gullies on the A272 and Dodsley Lane are heavily silted following rainfall 
events, due to soil erosion from the upstream fields. They are therefore unlikely to be functioning during 
any immediate subsequent event, which will serve to exacerbate the flooding until the gullies can be 
cleansed. 

3.5 Soil erosion 
At a meeting with Cowdray Estates and WSCC in March 2014 it was agreed that a risk assessment should be 
carried out on the fields upstream of Easebourne that are assumed to be affected by soil erosion. This would 
determine the relative sensitivity of each field, help focus remedial effort and inform land management 
practices (including land use, crop pattern, planting options).  

An additional benefit is that any targeted soil erosion measures will reduce pressure on downstream drainage. 
For example, proposals for capacity improvements in the drainage networks (if required) are less likely to be 
rendered ineffective by heavy sediment loads. The risk of soil erosion has been assessed from each of the 
fields upstream of Easebourne which contribute flow and sediment to the village, using the Defra manual for 
controlling soil erosion.12  

The Defra Manual presents a procedure for assessing soil erosion risks, with the objective of helping 
landowners and farmers produce a map, classifying their land into different soil erosion risk categories and 
subsequently taking action. There are two stages of the assessment procedure: 

1. Site classification – which looks at soil texture, slope and rainfall 
2. Classification of cropping regime and land use 

For the purpose of this exercise, only assessment procedure 1 (shown above) has been undertaken.   
Procedure 2 may be considered at a later date, in consultation with Cowdray Estate and their advisors. 

3.5.1 Site Classification 
Runoff and erosion risk in any part of the field will always depend on soil texture and the steepness of the 
slope. As the fields in Easebourne are of manageable sizes (to undertake assessments for each field 
individually), no field boundary alterations were undertaken.  

The criteria of importance at this stage are; soil texture, slope and flooding frequency. 

3.5.1.1 Soil texture 
Soil textures were obtained from the 1:25,000 Soil map of England & Wales. There are three soil textures 
which are present within the study area and are as follows (all classed as sand and lightly silted soils): 

 Cretaceous sand, loam and limestone 

 Cretaceous/ Jurassic loam and sand 

 Mesozoic and tertiary sands 

3.5.1.2 Slope 
The Defra Manual is relatively ambiguous when describing an approach to derive slopes, although it 
identifies the need to consider slopes as accurately as possible. Taking the maximum slope of a field is 
considered un-representative of an extreme rainfall event situation which would give rise to soil erosion as 
rainfall occurs across the whole field and not (just) from the highest to the lowest point of each field. 

                                                           
12 Defra, 2005a. Controlling Soil Erosion: a Manual for the Assessment and Management of Agricultural Land at Risk of Water Erosion in Lowland 
England. Revised September 2005a. Department for Environment, Food and Rural Affairs, London. 
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Therefore it was deemed that all slopes within a field would need to be considered. Slopes were calculated 
for every 0.5m cell (as defined by the DTM data), within each field. In order to understand the sensitivity of 
the slopes and the impact on the risk assessment for each field, different percentiles of slopes were 
acquired for each field. The slopes derived for each field are as follows: 

 Mean Slope 

 Median Slope (50th percentile, 2nd quartile) 

 75th Percentile (3rd quartile) 

 Worst case scenario (i.e. maximum slope) 

The field risk assessment results (indicating the risk of each field being subject to erosion) do not vary 
greatly with the choice of slope for each field. The 75th percentile represented the data as objectively as 
possible as it took into account high slopes and lower slopes in the most realistic manner.  

3.5.1.3 Flooding frequency 
The Defra Manual states that:  

“Land that floods is susceptible to erosion and runoff, particularly when under cultivation. Land that floods 
regularly (at least 1 year in 3) must be regarded as highly vulnerable and should be indicated on your map.” 

The fields upstream of Easebourne are not flooding per se but rather acting as conveyance routes, which 
contribute water and sediment to the village. These have therefore not been marked on the map in Figure 3 

3.5.1.4 Water erosion and soil wash risk 
In order to derive the risk of each field’s susceptibility to soil erosion and water erosion, the Defra manual 
states that for sandy and light silty soils the risks are very high for slopes with a gradient of >7%, high for 
slopes with a gradient between 3-7% and low for slopes with a gradient of 2-3%. Figure 3 presents the 
results for the soil erosion risk assessment, and indicates that the all but one of the fields has a high or very 
high risk of soil erosion. This analysis presents the first phase of the risk assessment, and needs to be 
developed further by confirming the cropping pattern and land use.  



 

EASEBOURNE SWMP FINAL REPORT JAN 23 2015   3-6 

 

Figure 3 Soil erosion risk assessment map for Easebourne 
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3.5.1.5 Existing soil erosion management techniques 
Given there has been significant soil erosion from many of these fields the landowners have already put 
some mitigation measures in place to reduce the quantity of soil erosion. To date they have: 

 turned fields from arable to pasture (F29 and F31 based on the field references in Figure 3); 

 created  buffers strip to the bottom edge of filed F32 and to the western edge of field F9  

 created an earth bund to hold back sediment at the boundary of field F9, and; 

 constructed a number of catchpits in the south-east corners of fields F7, F10, F11 and F13. 

These measures have reduced the volume of sediment being washed off these fields, but there remained a 
significant soil erosion issue, based on the evidence of flooding over the winter of 2013/14. 

During summer 2014, Cowdray Estate began to implement a number of other measures to manage soil 
erosion, which have included: 

 filling, compacting and levelling the deep gullies formed by the erosions events of winter 2013/2014 in 
the fields to the east of Budgenor cottage;  

 forming a grassed channel through these fields, along the line of the former gullies refer drawings in 
Appendix G) by planting hardy, quick growing grasses and by setting logs at intervals within the channel   
to act as sediment traps;  

 forming small grips/channels  at the foot of the grassed channels to convey the water into Winters Lane; 

 adopting revised, shallower tilling methods in the fields that should reduce the susceptibility of the soils 
to erode13, and;    

 clearing existing catch pits across the site.  

It was reported (by the Estate Farm Manager) that to date, these measures have significantly reduced the 
amount of sediment generated from the fields east of Budgenor Cottage (as of January 2015). Cowdray 
Estate and WSCC have also committed to maintain a watching brief of the situation and implement further 
soil management measures if necessary.    

It is also understood that the tenant farmer along Hollist Lane has provided a buffer strip along the edge of 
the fields above the lane, although this has not been confirmed.   

 

 

                                                           
13 The new Mzuri Seed drill at Cowdray Home Farms is based on the strip till method of planting seeds. It is a one pass drill with a deep tine which 
helps water percolation, which is followed by a seed ‘boot’ (coulter) which distributes seed over a 100-125 mm band . The seed coulters are 375 mm 
apart, which means there is about 250 -300mm of undisturbed ground between each seed row. The undisturbed ground has positive implications for 
soil erosion in that there is less loosened soil, which is vulnerable to erosion.  In addition the ‘non inversion’ of soil to create a seed bed over a period 
of time will increase the organic matter in the soil, which in turn will help with drainage. 
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4 Options Assessment  
4.1 Introduction 
Our approach to the development and appraisal of suitable mitigation measures is based around concept in 
Figure 4. This concept defines different flood risk management approaches dependent on the rainfall event 
within a catchment. For ‘everyday rainfall’ the drainage system should function as designed to limit the 
impact of flooding.  Conversely during an extreme rainfall event it is recognised that drainage systems and 
any other flood risk infrastructure will be completely overwhelmed and therefore emergency response is the 
most appropriate management technique to reduce the impacts of flooding. The concept in Figure 4 is 
ideally suited to the flood risk problems in Easebourne, where the existing drainage system (or any upgrades 
to it) will only manage certain rainfall events and designing for exceedance or emergency planning will be 
critical for more significant rainfall events. 

 

Figure 4 Flood risk management concept applied in Easebourne (taken from CIRIA’s Designing for Exceedance 

guidance14) 

4.2 Initial options considered 
Initially 20 flood risk measures were considered to manage flood risk and soil erosion within Easebourne 
based on our understanding of flooding mechanisms and impacts. The full list of options considered are 

                                                           
14 Digman, C.J., Ashley, R.M., Hargreaves, P. and Gill, E. (2014a) Managing urban flooding from heavy rainfall - Encouraging the uptake of designing 
for exceedance – recommendations and summary, CIRIA, C738a. 
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outlined in Appendix F. Six of the initial options considered were excluded from further analysis because 
they were considered technically infeasible or cost prohibitive. Therefore, in addition to the need for further 
topographic survey, detailed design and consultation (Option 0A in Appendix F), 12 measures have been 
taken forward for further analysis and design, which are described in Section 4.3. 

4.3 Short-listed options 
Using the design approach outlined in Figure 4, Section 4.3.1 to 4.3.7 consider the flood risk and soil erosion 
management measures for specific locations within Easebourne.  A summary map of the proposed measures 
is provided in Appendix F, and further detail is provided in the concept drawings in Appendix G. Costs of 
each option are provided in Table 6 at the end of Section 4.3.7. A reference number was created for each 
option to ensure consistency through all documents in this report. 

4.3.1 Maintenance of existing system 
Option reference number: 1A 

To maximise the existing drainage network, it is key that the system is adequately maintained.  Given the 
apparently high baseflow that passes down through the River Ez, the capacity of the existing system is 
sensitive to any compromise in its conveyance capacity.   Currently highway gullies are on an annual 
maintenance cycle, but after heavy rainfall events the highway gullies are known to become full of silt. 
Implementation of the sediment management approach described in Section 4.3.2 will reduce the volume of 
silt entering Easebourne but it is not possible to quantify the effect of upstream sediment management and 
there is likely to be some residual siltation of highway gullies within the village. Highway gullies should be 
kept on an annual maintenance schedule, but further additional maintenance should be undertaken 
following heavy rainfall events if the highway gullies become blocked with silt. 

In addition, the silt traps which run along Wick Lane will also require clearance after rainfall events, although 
the responsibility for this is unclear and will need to be agreed by WSCC, EPC and the landowner. It is likely 
that these clearances will need to be undertaken by either the landowner or WSCC, although EPC may have 
a role in reporting the conditions (i.e. silt accumulation). The River Ez, as it runs along Easebourne Street, 
should also be subject to annual maintenance and vegetative clearance, preferably in autumn when 
vegetation cover will be reduced. 

Finally, the inlet of the 600mm culvert becomes blocked with debris during heavy rainfall events. Annual 
autumn maintenance and a reduction in sediment arriving from the upstream catchment will help but the 
inlet will still require clearance in advance of rainfall events. Given rapid response times of this catchment 
the local community are best placed to keep the inlet clear, subject to appropriate tools and health and 
safety training being provided by WSCC. As outlined in Section 4.3.4 the culvert inlet is proposed to be re-
designed to facilitate safe access. 

4.3.2 Upstream sediment management 
Option reference number: 1E 

Drawing reference: Easebourne_Opt1E_Dwg1 and Easebourne_Opt1E_Dwg2 

As presented in Figure 3 and Section 3.5 of this document, large numbers of fields have been subject to 
significant soil ersoison, due to the nature of their soil and cropping patterns. This has resulted in sediment 
deposition within downstream Easebourne. Natural gullies have been formed in a number of fields during 
recent flooding events in Easebourne (particularly in winter 2013/2014), due to the intensity of surface 
water runoff. This has meant that a considerable volume of sediment has been deposited into the village 
causing drainage system blockages, with considerable clearance costs incurred by WSCC and the 
landowners. The soil loss from fields upstream of Easebourne also incurs cost as soils need to be recovered 
and fields reinstated. 
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Following consultation with sediment management experts at CH2M HILL, a Belgian sediment management 
expert15 and experts from the University of Oxford and the University of Northampton; a set of sediment 
management measures have been proposed to minimise the soil wash and sediment deposition in 
Easebourne.   

The measures proposed comprise primarily: 

 buffer strips  

 grassed channels  

 catch pits  

 revisions to land use management  
 

To maximise impact, these measures need to be considered in combination.   

Grassed strips and channels provide the following advantages (with regards to sediment management and 
land drainage): 

 easy to incorporate into landscaping; 

 good removal of sediments in soil due to large surface area of grass; 

 reduced runoff rates and volumes due to higher roughness16 than the current land use; 

 relatively low capital cost, and; 

 maintenance can be incorporated into general landscape management. 

A key risk associated with the buffer strip and grassed channel is that due to the steepness of the 
catchment, the channel and buffer strips may not be as effective as when used on flatter gradients. This 
however can be mitigated in some form through vegetation growth on channels which may encourage 
further collection of sediment. 

Catch pits have also been proposed at the edge of the specific field boundaries to capture as much sediment 
as possible from runoff at source. This will allow landowners to re-deposit and transport displaced soils over 
much smaller distances thus reducing sediment handling costs. 

Changes in cropping pattern and land use can be key management techniques17 and should be used in 
conjunction with the methods described above.  

As a general rule, combinations of different types of measure are more likely to be successful.  Options for 
different cropping and land use have not been considered in this report as these measures are best 
considered and devised by the land managers, within the overall context of farm management.  However, 
we would strongly recommend that they seek appropriate professional advice regarding the selection of 
crop and land use appropriate to the soil conditions on these slopes.    

As noted in Section 3.5.1.5, a number of these measures have now been adopted and implemented by 
Cowdray estate, particularly in the fields east of Budgenor Cottage.  The estate will keep a watching brief on 
these measures, but to date (January 2015), the farm manager reports that these measures appear to be 
reducing sediment loads generated, notably along Dodsley Lane.  

                                                           
15 Karel Vandaele, pers. Comm. via Professor John Boardman 

16 Manning’s ‘n’ 

17 For example, if a single crop is grown on all fields then the land will be ploughed and fallow at the same time of the year, increasing the risk of soil 
erosion during heavy rainfall. Planting different crops with different ploughing, sowing and harvesting dates would reduce the number of fields at risk 
of soil erosion at any given period. 
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On this basis, it is currently recommended that further sediment management measures are pursued if 
there is evidence of continued soil erosion affected drainage systems and infrastructure in Easebourne.  

These additional measures, shown on Drawing 1 (refer Appendix G), would include further grassed strips 
(buffer strips) placed along the edge of each high risk field boundary and grassed channels (with associated 
stop logs and /or sediment traps) produced where recurring natural gullies have been forming, or where 
there is considerable sediment laden runoff, such as in the fields upstream of Wick Lane.  

Although these sediment management options proposed may not wholly prevent the sediment issues in 
Easebourne, there will be a reduction in sediment deposition in heavy rainfall events, but this is not possible 
to quantify. 

4.3.3 Easebourne Street near Wick Lane 
Option reference numbers: 1B, 1C and 2B 

Drawing reference: Easebourne_Opt1B_1C_2B_Dwg1 

On Easebourne Street near Wick Lane there is significant surface water on the road during heavy rainfall 
events. This is primarily from three sources: 

1. surface water flowing down Wick Lane from the upstream catchment;  
2. local constrictions in the watercourse along Easebourne Street further uphill of Wick Lane because of 

access pathways to properties, and;  
3. a dogleg in the watercourse at the driveway entrance to Bachelors Gate Cottage which causes local 

backing up and exceedance. 

Once surface water is present on Easebourne Street it will continue to flow along the road because of its 
downward gradient. Whilst the capacity of the River Ez is constrained, it is important to ensure that as much 
flow enters the Ez as possible rather than running along Easebourne Street, causing disruption and risk to 
properties.  

At this location three options are proposed to maximise conveyance into the River Ez and reduce localised 
constrictions. First, WSCC are proposing to undertake improvements works on the section of the River Ez 
along Easebourne Street further uphill of Wick Lane to repair collapsed sections and enhance conveyance. In 
addition, as part of the SWMP, it is proposed to remove the ‘dogleg’ in the watercourse by constructing a 
new 300mm culvert under the track immediately north of Bachelors Gate Cottage, which will re-connect 
into the River Ez at a 45 degree angle. Finally, starting from Easebourne Street where Wick Lane joins it is 
proposed that the road be re-profiled, being raised by up to 200mm for a length of 150m so that it is ‘super 
elevated’ and runoff will flow from the western side of the carriageway to the eastern side. The specific 
details of this option need to be finalised following topographic survey, which will provide accurate road 
level details. 

Key risks associated with these options are: 

 topographic survey of road levels are significantly different to the road levels used in the SWMP, which 
have been based on DTM – this may affect the design of this section of road, and; 

 landowners of Bachelor Gate Cottage do not consent to the alteration of the watercourse and removal 
of the ‘dogleg’ 

4.3.4 Easebourne Street at junction with A272 
Option reference numbers: 2A, 2C and 3C  

Drawing reference: Easebourne_Opt2A_2C_3C_Dwg1 
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An immediate action at this location is to re-design the inlet and its associated trash screen to the 600mm 
culvert so that it meets current best practice guidelines18. This will facilitate safe clearance of the culvert 
inlet by WSCC or EPC.  The trash screen should be demountable to allow periodic clearance of silt from the 
channel and culvert inlet. Subject to more detailed survey information, further work may also be required to 
the headwall and the pavement and kerbs around the inlet.  

Evidence gathered as part of this SWMP confirms the culvert itself is under capacity and is exceeded 
frequently during heavy rainfall events. The 600mm culvert has a lower peak flow capacity than the 
upstream open section of the River Ez and therefore backing up and exceedance at the culvert inlet would 
be expected. It is proposed to upsize the culvert to an 800mm circular culvert along its entire length of 
nearly 250m.  Measures to open up the culverts and create more naturalized channels, in line with current 
thinking on increasing flow capacity, are simply not feasible due to existing constraints (including the 
graveyard and existing properties). Such measures are also likely to be considerably more costly than 
upsizing the culvert over a limited length.    

It is not considered necessary to upsize the culvert and re-profile and diversion of flows on the A272 near 
Vanzell Road (see Section 4.3.5), because these measures will have a similar effect on flooding. However, 
there are concerns that upsizing the culvert may not prove as effective as re-profiling and diversion of flows 
on the A272 because capacity of the River Ez capacity is already constrained and overtops regularly. This 
may continue to occur irrespective of the size of the culvert, although there is local evidence of backing up 
at the culvert inlet because the capacity of the 600mm culvert is limited. Because of the risks over the 
deliverability of the re-profiling and diversion of the A272 (which can only be addressed through 
topographic survey and detailed design) the potential to upsize the culvert should be progressed alongside 
the detailed design of the re-profiling and diversion of the A272. 

The potential to re-profile Easebourne Street from the village shop to The White Horse pub was considered. 
The purpose was to re-profile the road towards the River Ez thus reducing the risk of flooding to properties 
in this area, and force more exceedance flows down the A272. However, following consultation with WSCC 
and consideration of ground levels this option is not considered feasible because the road cannot be re-
profiled to be above the top of the bank of the Ez. Therefore, at affected properties Individual Property 
Protection (IPP) measures is recommended. The details of the IPP measures are provided in Appendix G, but 
include: 

 installation of flood doors;  

 replacement of insulation with close cell insulation, followed by re-pointing with a water resistant 
mortar;  

 provision of flood proof covering for air vents, and;  

 installation of a flood gate at the entrance to two properties on the A272. 

Key risks associated with these options are: 

 the services search identifies the presence of services which will pose a constraint to upsizing the 
600mm culvert;  

 landowners do not grant access or consent to their land to upsize the culvert which will require digging 
up the current culvert and re-laying a new culvert, and;  

 property owners are unwilling to accept individual property protection measures 

4.3.5 A272 near Vanzell Road 
Option reference number: 3B  

Drawing reference: Easebourne_Opt3B_Dwg1 

                                                           
18 Environment Agency (2009), Trash and Security Screen Guide, 
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/291172/scho1109brhf-e-e.pdf  

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/291172/scho1109brhf-e-e.pdf
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Surface water along Easebourne Street and overtopping of the River Ez flows onto the A272 and continues 
to flow within the carriageway to North Mill Bridge where it causes property flooding and significant 
disruption at the roundabout junction. There is insufficient capacity in the existing highway drainage system 
down Easebourne Lane to manage these flows.  

To reduce flood risk and disruption on the A272 it is proposed to re-profile a short section of the A272 so 
that the road cambers from north-west to south-east towards the fields on the eastern wide of the A272. 
Surface water on the A272 would then flow towards the fields where highway grips19 would be installed to 
convey these flows into a ditch along the western boundary of the field, before flowing into a newly created 
channel running north-south and connecting into the River Ez just upstream of a footbridge. The channel 
location and design will be confirmed following topographic survey and detailed design, but would be 
approximately 210m in length, with side slopes of 1 in 6 to allow horses to continue to graze in the fields. 

This highway grips and new ditch have been designed to accommodate up to 1.5 m3/s, which is the 
estimated peak flow arriving at the inlet of the 600mm culvert at the junction of Easebourne Street and the 
A272. 

Immediately north of the filling station on the A272 there is a history of surface water ponding because of a 
natural low spot. To offer additional protection to the filling station it is recommended that an earth bund is 
constructed. The concept design is for a 1m high, 1.5m wide (top width) bund over an 80m length. It is 
proposed that the outer layers of the earth bund are sourced from the material excavated for the new 
channel.20 A clay core will need to be imported to ensure stability of the bund. 

Key risks associated with this option are: 

 landowner does not consent to construction of new channel within their land;  

 local residents concerns about alterations to the A272 and possible traffic implications;  

 presence of services in the field which affect the construction of the new diversion channel;   

 excavated material is not suitable for use in construction of the earth bund by the filling station; 

 high velocities of surface water on the A272 means there is a risk of overtopping of the re-profiled road 
(and speed hump);  

 ensuring the channel capacity is sufficient to take the generated flow; 

 risks of erosion to the banks of the River Ez where the diversion channel connects because of high 
velocities; and 

 the measures lead to deterioration of water quality in the River Rother causing a Water Framework 
Directive (WFD) compliance issue.  
     

Regarding WFD compliance, as creating a new flood diversion channel would be considered an “active 
intervention” it will need to be demonstrated that this results in a net improvement (or a reduction in the 
threat to) in the water quality of the River Rother (see note on WFD compliance in section 4.4). Irrespective 
of WFD, other environmental enhancements (such as the creation of ponds and depressions) should be 
considered during the design and development of the channel (see also Table 5).  

4.3.6 Dodsley Lane near North Mill Bridge 
Option reference numbers: 1D and 3A 

There is significant surface water flowing down Dodsley Lane during heavy rainfall events, where it meets 
surface water from the A272 at North Mill Bridge. At this point it creates a risk of flooding to properties and 
causes disruption at a key local road junction. The highway drainage network along Dodsley Lane cannot 

                                                           
19 alternatives using slot drains across the carriageway could be considered  

20 Some soil testing will be required to ensure the excavated material is suitable for use as an earth bund 
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cope with the flows generated from the upstream catchment, and it is not considered practical or cost 
effective to upsize this network.  

Rather, WSCC have proposed, and will undertake design of two options at this location. First, WSCC is 
proposing to move the outfall of the Dodsley Lane highway drainage network. Currently it drains to a 
400mm pipe within the grounds of North Mill house, and then discharges to an outfall south of the house. 
WSCC is proposing to construct a new outfall just upstream of the weir to the west of North Mill House. This 
will alleviate backing up from the outfall. This option will only provide a small impact on flooding in this area. 
WSCC is also proposing to re-profile Dodsley Lane to convey surface water on the road along the track which 
runs from the A286 to the weir on the River Rother. This will convey significant surface water flows directly 
into the river, rather than flowing to the roundabout at North Mill Bridge. WSCC is progressing the design 
for these options, and therefore no drawings or costings have been provided as part of the SWMP. 

4.3.7 Planning for emergencies 
Option reference number: 4A 

There will continue to be rainfall events which exceed the capacity of flood risk management measures 
proposed in this SWMP, as indicated in Figure 4. During these events it is important to minimise the 
disruption to local residents and internal flooding of properties through preparation and activation of an 
emergency plan for Easebourne. The emergency plan should be prepared by WSCC and EPC with clearly 
defined trigger levels, actions and responsibilities.  

Key to the preparation of the plan will be to identify locations to deploy sandbags21 and ensure appropriate 
traffic management measures at North Mill Bridge, the A286 and the A272. The emergency plan may be 
prepared as an immediate action following this SWMP, and then updated once the proposed flood risk and 
soil erosion measures are in place. Emergency management approaches which should be explored further 
by WSCC and EPC are: 

 installing a simple gauge board on the River Ez upstream of the culvert inlet – this can be used (by local 
residents) to act as a warning of imminent flooding from the River Ez and danger to properties and the 
highways22;  

 permanent sandbag stores located in key flooding areas in the village that can be accessed by local 
residents when flooding is imminent or starting to occur – given that flooding occurs very quickly after 
heavy rainfall there has been evidence of from local residents that in the past sandbags have been 
delivered after property have flooded, so a permanent and accessible sandbag store could alleviate this 
issue, and;  

 implementation of traffic management – given the rapid onset of flooding and that the proposed 
measures will not prevent overland flows on the A286 and A272, the most appropriate traffic 
management response would be warning signs which inform road users that the A286 and A272 are at 
risk of flooding. A more sophisticated approach could be adopted which involves ‘live’ warning signs at 
key locations (both at the outskirts of Easebourne and at towns such as Petworth which can accessed 
through Easebourne) which could be operated during flooding incidents.  

                                                           
21 Alternative flood protection measures are available, for example as described in:  Six steps to flood resilience – guidance for local authorities and 
professionals.  White, I., O’Hare, P., Lawson, N., Garvin, S., and Connelly, A. 2013. However for a rapid response to contain flood waters (as is 
required in Easebourne) sandbags are cheap, well understood, easily deployed and can easily be stored locally.  

22 The rate of response of the catchment to rainfall (which a may be a matter of hours) is such that more advanced warning systems utilising 
automatic level recorders, telemetry and remote monitoring may not provide the rate of response and local implementation required     
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Figure 5 Flood risk management and soil erosion strategy for Easebourne 
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4.4 Environmental considerations 
It is understood that West Sussex County Council has made a ‘screening decision’ in relation to the 
requirement for a Strategic Environmental Assessment (SEA) of the Easebourne SWMP, and determined 
that a statutory SEA is not required for the plan. This section of the SWMP therefore summarises the 
environmental considerations of the SWMP and describes any further actions required to ensure that 
implementation of the measures and actions outlined in the SWMP will not adversely impact on the 
environment. 

4.4.1 Environmental Baseline 
This section includes a summary of the key baseline environmental characteristics Table 4 and details the 
findings of a preliminary desk-based study, against which the environmental effects of the SWMP 
measures can be assessed. 

Table 4 Environmental Baseline Characteristics of Easebourne Study Area 

Baseline Environmental Issues 

Local Community 

 The village of Easebourne has a population of 1,600 (UK 
National Statistics – 2011 Census).  Some properties in 
the villages experience flooding from surface water. 

 The key visitor attraction in the study area is the South 
Downs National Park, which offers recreational and 
leisure opportunities. It is estimated that around £464.4 
million was spent by visitors (excluding residents) during 
their visit to the South Downs in 2011/12, supporting 
approximately 8,194 local jobs (Tourism South East 
2013). 

 Direct effects on the population and 
properties within flood risk areas, 
including businesses and visitors to the 
South Downs. 

 Quality of life is affected by flooding 
 

Material Assets 

 The A286 runs in a north-south direction through the 
centre of the study area and a short section of the A272 
crosses the study area at Easebourne. 

 North Mill Bridge is closed during times of heavy rainfall; 
this bridge forms part of a key local road route for access 
to Midhurst, east to Petworth on the A272, and north on 
the A286. 

 Risk to existing, critical and proposed key 
transport infrastructure 

 New development will need to be 
appropriately located in terms of flood 
risk from River Rother in the southern 
section 

Biodiversity, Flora and Fauna 

 There are no internationally or nationally designated 
nature conservation sites within the study area 

 The presence of other sites of local wildlife importance, 
such as Sites of Importance for Nature Conservation 
(e.g. River Rother) and the presence of non-statutory 
nature reserves within and around the study area 
(available from Sussex Biodiversity Record Centre), 
would need to be taken into consideration for any 
option taken forward to detailed appraisal.  

 There are habitats and species of principal importance in 
the study area including wood – pasture and parkland. 

 

 Potential for negative or positive effects 
on local conservation sites and terrestrial, 
aquatic or riparian habitats. 

 Need to ensure that soil erosion measures 
and the Action Plan do not adversely 
affect flow, frequency or duration of 
flooding to water-dependent habitats. 
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Baseline Environmental Issues 

 River Rother supports a wide range of fish including 
brown trout and juvenile sea trout Salmo trutta, and 
grayling Thymallus thymallus.  Its upper reaches are the 
only location in Sussex where native white-clawed 
crayfish Austropotamobius pallipes are found.  The river 
also provides spawning grounds and supports the early 
development of salmonids.  

 There are likely to be rare, notable and/or protected 
species within the study area in terrestrial, riverine and 
aquatic environments. Such species may be sensitive to 
changes in hydrology, flood regime and water quality. 

 Details of Tree Preservation Orders (TPO) will need to be 
confirmed with Chichester District Council prior to 
implementation of any SWMP measures.  Where 
possible, the detailed design of a scheme should seek to 
avoid the loss of and damage to trees, particularly those 
protected by TPOs.  However, where works to a tree 
designated by a TPO are required, this will need to be 
consented by the local planning authority. 

 Need to ensure that any works on 
watercourses are compliant with the 
Water Framework Directive regarding fish 
and eel passage as well as water quality 
and geomorphology 

Soil, Geology and Geomorphology 

 Lower greensand and weald clay overlain by cretaceous 
sand, loam and limestone, cretaceous/ Jurassic loam and 
sand, and Mesozoic and tertiary sands 

 There are no known landfill sites although there is 
potential for other areas of contaminated land 

 Study area experiences soil erosion problems, including 
deposition through sediment transport and soil wash 
(where water contains soluble pollutants such as 
pesticides).  

 Large area of Grade 3 (moderate quality for crop 
production) agricultural land - loss of agricultural 
productivity in some areas due to pluvial flooding and 
soil erosion/wash.  

 Flood risk affects soil quality and erosion, 
which affects other environmental 
receptors 

 Geology can influence the extent and 
likelihood of an area to flooding and/or 
the suitability of some types of SUDS 
options. 

 Potential requirement for a preliminary 
WFD Assessment. 

Water 

 Study area subject to flooding from springs and pluvial 
runoff 

 River Rother in southern part of study area is failing to 
meet Water Framework Directive good ecological status 
because of the biological condition of the river. This is in 
part due to the high levels of sediment in the river which 
affects fish spawning grounds, and;  

 One Groundwater Nitrate Vulnerable Zones (NVZ) 

 Two groundwater abstractions near Sowter’s Farm but 
no known surface water abstractions in the study area 

 Lower Greensand Arun & Western Streams groundwater 
body 

 Direct and indirect effects on water 
resources, both surface and ground water, 
which could affect their chemical and 
ecological status as required by the WFD.  

 Potential requirement for a preliminary 
WFD Assessment. 

 

Historic Environment 

http://en.wikipedia.org/wiki/Brown_trout
http://en.wikipedia.org/wiki/Grayling_(species)
http://en.wikipedia.org/wiki/Salmonidae
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Baseline Environmental Issues 

 Over 40 listed buildings, and part of two Registered 
Parks and Gardens lie within the study area; Cowdray 
House and King Edward VII Hospital 

 There are likely to be non-designated sites and Historic 
Environment Records (HER) sites of importance within 
the study area 

 Historic landscape 

 Unrecorded archaeological potential  

 Potential to reduce flood risk to 
archaeological assets 

 Potential for impacts on the character of 
the historic landscape and archaeological 
assets and their setting 

Landscape 

 The entire study area lies within the South Downs 
National Park. 

 

 Measures to reduce flood risk need to be 
sympathetic to the character of the 
designated landscape and surrounding 
landscape character.   

4.4.2 Potential Environmental Impacts 
The potentially significant environmental impacts of the individual short-listed options are presented in 
Table 5 
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Table 5 Potential environmental impacts of options in Easebourne 

Do Nothing 1A: Maintenance of existing system 

Ensure gullies, silt traps, River Ez and 
culvert inlet are maintained 

1E: Upstream Sediment 
Management 

Sediment management practices 
to reduce silt load 

1B, 1C & 2B: Easebourne St near Wick 
Lane 

Remove dogleg in watercourse near 
Wick Lane.  Re-profile the camber of 
the road on Easebourne Street. 

2A, 2C & 3C: Easebourne St at 
junction with A272 

Upsize the 600mm culvert 
under the A272, improve trash 
screen at inlet to culvert & IPP  

3B: A272 near Vanzell Road 

 
Re-profiling & creation of new 
ditch on A272 just downstream 
of the junction with Vanzell Road 

1D & 3A: Dodsley Lane nr 
North Mill Bridge 

Re-locate outfall from highway 
drainage network & re-profile 
Dodsley Lane near roundabout 
with A272 

4A: Emergency Planning 

 
WSCC & Parish Council to draw 
up emergency plan for extreme 
weather events, including 
sandbags & traffic management 

Local Community 

Continued flood risk to population 
(with associated impacts on quality 
of life) and properties within flood 
risk areas of Easebourne, including 
impacts on businesses and visitors 
to the South Downs. 

Contributes to reduction in surface 
water flood risk 

Contributes to reduction in 
surface water flood risk 

Contributes to reduction in surface 
water flood risk 

Contributes to reduction in 
surface water flood risk. 

Proposed IPP measures may 
not by acceptable to some 
property owners. Due to? 

Contributes to reduction in 
surface water flood risk 

 

Contributes to reduction in risk 
of localised surface water 
flooding 

Improved preparedness and 
awareness of flood risk.   

Likely to improve public 
engagement and understanding 
of extreme weather events and 
associated surface water 
flooding. 

Material Assets 

Continued flood risk to A286, A272 
and North Mill Bridge with 
associated impacts on access 
routes within the South Downs.   

Contributes to reduction in surface 
water flood risk to important roads and 
access routes, and associated reduction 
in traffic disruption. 

Contributes to reduction in 
surface water flood risk to 
important roads and access 
routes, and associated reduction 
in traffic disruption. 

Contributes to reduction in surface 
water flood risk to important roads 
and access routes, and associated 
reduction in traffic disruption. 

Contributes to reduction in 
surface water flood risk to 
important roads and access 
routes, and associated 
reduction in traffic disruption. 

Contributes to reduction in 
surface water flood risk to 
important roads and access 
routes, and associated reduction 
in traffic disruption. 

High velocities of surface water 
on the A272 means there is a 
risk of overtopping of the re-
profiled road (and speed hump) 

Contributes to reduction in 
surface water flood risk to 
important roads and access 
routes, and associated 
reduction in traffic disruption. 

Improved preparedness and 
awareness of flood risk.   

Improved traffic management 
measures at North Mill Bridge, 
the A286 and the A272. 

 

Biodiversity, Flora and Fauna 

Potential creation of wetland 
habitat (and associated species) in 
the long-term, as flood risk 
increases as a result of climate 
change.   

Potential damage or loss of 
woodland and other habitats 
(pasture/parkland), which may 
support protected species, as a 
result of increased frequency and 
duration of flood events.   

High levels of sediment in the River 
Rother will likely continue to affect 
fish spawning grounds. 

Potential for impacts on existing flora 
and fauna (including fish and white-
clawed crayfish); pre-construction 
checks will be required to assess 
suitability of habitat in affected areas to 
support protected or notable species.  

Potential to result in the loss of/ 
disturbance of existing flora and 
its diversity (in-channel vegetation 
etc.) and associated impacts on 
fauna; pre-construction checks will 
be required to assess suitability of 
habitat in affected areas to 
support protected or notable 
species. 

Opportunities for ecological 
improvement integrating new 
wetland/marginal habitat creation 
in design of proposed channels. 

Realignment of channel is likely to 
result in the loss of some vegetation 
with associated impacts on fauna 
(including fish and white-clawed 
crayfish); pre-construction checks will 
be required to assess suitability of 
habitat in affected areas to support 
protected or notable species.   

May need to time works outside of fish 
spawning/migratory season. 

Potential for impacts on 
existing flora and fauna; pre-
construction checks will be 
required to assess suitability of 
habitat in affected areas to 
support protected or notable 
species. 

Potential to result in the loss of/ 
disturbance of existing flora and 
its diversity (in-channel 
vegetation etc.) and associated 
impacts on fauna (including fish); 
pre-construction checks will be 
required to assess suitability of 
habitat in affected areas to 
support protected or notable 
species. 

Opportunities for ecological 
improvement integrating new 
wetland/marginal habitat 
creation in design of proposed 
ditch. 

Potential for impacts on 
existing flora and fauna; pre-
construction checks will be 
required to assess suitability of 
habitat in affected areas to 
support protected or notable 
species. 

No impacts on flora or fauna 
from preparation of emergency 
plan. 

Soil, Geology and Contaminated Land 

Continued loss of agricultural 
productivity (including areas of 
moderate quality agricultural land) 
and soil erosion through flooding.  

 

Reduction in flood risk to agricultural 
land. 

Targeted soil erosion measures 
will reduce pressure on 
downstream drainage. 

Likely reduction in sediment 
deposition and soil wash during 
heavy rainfall events. 

Potential for sediment removal to 
change hydro morphology and 
channel excavation to expose 
unknown contaminants, which 
may require further consideration. 

 

Reduction in flood risk to agricultural 
land. 

 

Reduction in flood risk to 
agricultural land. 

Potential for ditch excavation 
to expose unknown 
contaminants, which may 
require further consideration. 

Potential erosion risk to the 
banks of the River Ez where the 
diversion channel connects 
because of high velocities. 

Reduction in flood risk to 
agricultural land. 

 

 No known impacts on soils or 
geology. 
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Do Nothing 1A: Maintenance of existing system 

Ensure gullies, silt traps, River Ez and 
culvert inlet are maintained 

1E: Upstream Sediment 
Management 

Sediment management practices 
to reduce silt load 

1B, 1C & 2B: Easebourne St near Wick 
Lane 

Remove dogleg in watercourse near 
Wick Lane.  Re-profile the camber of 
the road on Easebourne Street. 

2A, 2C & 3C: Easebourne St at 
junction with A272 

Upsize the 600mm culvert 
under the A272, improve trash 
screen at inlet to culvert & IPP  

3B: A272 near Vanzell Road 

 
Re-profiling & creation of new 
ditch on A272 just downstream 
of the junction with Vanzell Road 

1D & 3A: Dodsley Lane nr 
North Mill Bridge 

Re-locate outfall from highway 
drainage network & re-profile 
Dodsley Lane near roundabout 
with A272 

4A: Emergency Planning 

 
WSCC & Parish Council to draw 
up emergency plan for extreme 
weather events, including 
sandbags & traffic management 

Water 

Allows the fluvial system to 
function naturally, which may be 
beneficial to the hydro morphology 
of the water bodies (e.g. River 
Rother), helping to meet the 
objectives of the WFD. 

However, high levels of sediment in 
the River Rother will continue, 
which will prevent River Rother 
meeting WFD good ecological 
status. 

Sediment management may contribute 
to meeting WFD objectives. 

Contributes to reduction in surface 
water flood risk. 

Contributes to reduction in 
surface water flood risk. 
 
Upstream sediment management 
may contribute to meeting WFD 
objectives by reduction of 
sediment load entering 
watercourses, including the 
Rother.  Improved water quality in 
River Rother may also benefit 
downstream (Southern Water) 
public water supply offtake.  
 
Opportunity to identify where 
SuDS can play a more significant 
role in managing surface water 
flood risk and may also contribute 
further to fulfilling the 
requirements of the WFD. 

 

Contributes to reduction in surface 
water flood risk. 

Changes to morphology of 
watercourse and potential for 
pollution incidents to watercourse 
during construction. 

Helps to maximise flow conveyance 
into the River Ez and reduce localised 
constrictions. 

Contributes to reduction in 
surface water flood risk. 
 
Improved flood conveyance. 

Contributes to reduction in 
surface water flood risk. 

 

Contributes to reduction in 
surface water flood risk. 

 

Contributes to preparedness in 
responding to flood events. 

 

Historic Environment 

Continued flood risk to known and 
buried heritage assets and 
archaeology. 

Potential for works to impact on listed 
buildings that lie in close proximity; the 
impacts on these buildings and their 
setting will require further 
consideration. 

Potential long-term reduction in flood 
risk to some heritage assets. 

Limited impacts on known 
heritage assets.  

Potential for channel excavation 
to affect buried archaeology.  

Potential long-term reduction in 
flood risk to some heritage assets. 

Potential for works to impact on listed 
buildings that lie in close proximity; 
the impacts on these buildings and 
their setting will require further 
consideration. 

Potential long-term reduction in flood 
risk to some heritage assets. 

Potential for works to impact 
on listed buildings that lie in 
close proximity; the impacts on 
these buildings and their 
setting will require further 
consideration. 

Potential long-term reduction 
in flood risk to some heritage 
assets. 

Works will be carried out within 
the Cowdray House Registered 
Park and Garden (and will 
therefore require consultation 
with English Heritage) to discuss 
the potential for impacts. 

Potential for channel excavation 
to affect buried archaeology.  

Potential long-term reduction in 
flood risk to some heritage 
assets. 

Works will be carried out within 
or immediately adjacent to the 
Cowdray House Registered Park 
and Garden (and will therefore 
require consultation with 
English Heritage) to discuss the 
potential for impacts. 

Potential long-term reduction 
in flood risk to some heritage 
assets. 

No impacts on the historic 
environment from preparation 
of emergency plan. 

Landscape 

Continued natural change to the 
landscape character of the South 
Downs National Park through 
increasing flood risk. 

 

Minimal or negligible change in 
landscape as a result of maintenance 
activities. 

Localised change in landscape 
character as a result of new buffer 
strips and channel.  New 
landscape features will require 
sympathetic design to ensure 
careful integration into existing 
landscape. 

Options that follow contour lines 
and maximise the use of 
permeable or natural surfaces will 
also benefit the local landscape 
and environment.  

Localised change in landscape 
character as a result of changes in 
existing watercourse.  Modifications to 
existing landscape features will require 
sympathetic design to ensure careful 
integration into existing landscape. 

 

Localised change in landscape 
character as a result of 
introduction of new structures 
(e.g. trash screen).  Requires 
sympathetic design to ensure 
careful integration into existing 
landscape. 

 

New 1m high embankment to 
protect garage has potential to 
affect landscape character. New 
landscape features will therefore 
require sympathetic design to 
ensure careful integration into 
existing landscape.  

Options that follow contour lines 
and maximise the use of 
permeable or natural surfaces 
will also benefit the local 
landscape and environment. 

 

New features (e.g. outfall) and 
re-profiling will require 
sympathetic design to ensure 
careful integration into existing 
landscape.  

Options that follow contour 
lines and maximise the use of 
permeable or natural surfaces 
will also benefit the local 
landscape and environment. 

 

No change in landscape 
character. 

Sustainability and Adaptation to Climate Change) 
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Do Nothing 1A: Maintenance of existing system 

Ensure gullies, silt traps, River Ez and 
culvert inlet are maintained 

1E: Upstream Sediment 
Management 

Sediment management practices 
to reduce silt load 

1B, 1C & 2B: Easebourne St near Wick 
Lane 

Remove dogleg in watercourse near 
Wick Lane.  Re-profile the camber of 
the road on Easebourne Street. 

2A, 2C & 3C: Easebourne St at 
junction with A272 

Upsize the 600mm culvert 
under the A272, improve trash 
screen at inlet to culvert & IPP  

3B: A272 near Vanzell Road 

 
Re-profiling & creation of new 
ditch on A272 just downstream 
of the junction with Vanzell Road 

1D & 3A: Dodsley Lane nr 
North Mill Bridge 

Re-locate outfall from highway 
drainage network & re-profile 
Dodsley Lane near roundabout 
with A272 

4A: Emergency Planning 

 
WSCC & Parish Council to draw 
up emergency plan for extreme 
weather events, including 
sandbags & traffic management 

No depletion of resources & no 
greenhouse gas emissions but likely 
to generate significant safety risks 
associated with increased flooding. 

Requires annual maintenance Requires continued inspection and 
maintenance, which can be 
incorporated into general 
landscape maintenance.  

Requires continued maintenance, 
which can be incorporated into 
general landscape maintenance. 

Requires continued inspection 
and maintenance. 

Requires export of excavated 
material from ditch, if it cannot 
be re-used on-site 

Requires continued inspection 
and maintenance. 

Planning for emergency flood 
events will help improve 
sustainability of responses.  
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4.4.3 Consent Requirements  
The consents that will require further consideration when developing the project are: - 

 Planning Permission and Environmental Impact Assessment (EIA): Some elements of the SWMP actions 
(e.g. those resulting in the realignment of watercourses) may require planning consent from the South 
Downs National Park Authority (SDNPA) or local authority delegated by the SDNPA.   As part of this 
process, consultation will be required with statutory bodies (Natural England, English Heritage and the 
Environment Agency) who will make a judgement if the proposal is likely to have a significant effect. The 
need for an EIA of the SWMP actions involving channel realignments and culvert replacement/upsizing) 
is likely to require determination in accordance with the Town and Country Planning (Environmental 
Impact Assessment) (England and Wales) Regulations 2011.  A formal EIA screening opinion should be 
sought from SDNPA to confirm the requirement for a statutory EIA (and whether the works are likely to 
have significant effects on the environment).   If the SWMP actions affect trees protected by TPOs, this 
will need to be discussed with the South Downs National Park Authority and included in any planning 
application for the scheme.  Similarly if the SWMP actions could impact upon listed buildings or 
scheduled monuments, appropriate consents will be required as part of the planning application.   

 Flood Defence Consent will be required for any re-alignment of watercourses in the area. WSCC is 
responsible for issuing consents on ordinary watercourses, and the Environment Agency is responsible 
on Main Rivers (the River Rother). In Easebourne the consent will need to be issued for works on the 
ordinary watercourse by CDC (under delegated powers from WSCC), although consultation with the 
Environment Agency will be key to ensure there is no increase in flood risk from the River Rother 
downstream. 

4.4.4 Water framework directive compliance  
Any works carried out as part of the options and improvements to the drainage in Easebourne must 
demonstrate compliance to the requirements of the Water Framework Directive (2000/60/EC) , which has a 
fundamental objective to protect and enhance water quality.   

To meet the requirements of the WFD, key targets and indicators include:  

 prevent deterioration in the status of aquatic ecosystems, protect and improve the ecological condition 
of waters; 

 aim to achieve at least good status for all water bodies by 2015. Where this is not possible and subject 
to the criteria set out in the Directive, aim to achieve good status by 2021 or 2027;  

 meet the requirements of Water Framework Directive protected areas; 

 promote sustainable use of water as a natural resource; 

 conserve habitats and species that depend directly on water; 

 progressively reduce or phase out the release of individual pollutants or groups of pollutants that 
present a significant threat to the aquatic environment; 

 progressively reduce the pollution of groundwater and prevent or limit the entry of pollutants; 

 contribute to mitigating the effects of floods and droughts. 
 

Specific objectives for the River Rother catchment and for the groundwater in the Hythe Formation aquifer 
are set out in the River Basin Management Plan (RBMP), South East River Basin District23.  A preliminary 
WFD assessment may be required to accompany the drainage improvement measures identified for 

                                                           
23 Water for life and livelihoods. River Basin Management Plan (RBMP), South East River Basin District. Environment Agency  December 2009.  
https://www.gov.uk/government/publications/south-east-river-basin-management-plan 
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Easebourne. Further consultation will be required with the Environment Agency to identify the need for and 
scope of any such assessment for any particular measure.  

 

4.5 Costs and benefits of proposed measures 
4.5.1 Costs 
A summary of the costs of proposed measures is provided in Table 6, and further cost breakdown is 
available in Appendix G. Costs have been prepared based on information sourced from specialist 
contractors, and experience of similar projects. This includes: 

 bill of quantities and duration of construction estimates for improvements to the culvert inlet (2B), 
upsizing the culvert (2A), road re-profiling on Easebourne Street (2B), and road re-profiling and diversion 
channel on the A272 (3B);  

 a quote from a specialist survey contractor for the topographic survey (0A);  

 a quote from a specialist contractor for the IPP measures (3C), and; 

 engineering judgement and experience for detailed design and consultation (0A), and maintenance costs 
(1A). 

For all costs a 20% uplift has been added for overhead and preliminaries and a further 8.25% added for the 
contractor fee. In addition, a 30% contingency has been applied to all costs because at this stage there are 
several risk items which could increase the overall fee estimate, including findings from the topographic 
survey, soil sampling, or consultation. 

Some of the measures have not been costed as part of the SWMP, because they are being progressed by 
WSCC directly (1C, 1D, 3A), require further consultation with landowners (1E), or will not incur direct costs 
as they will be led by officers at WSCC or members of EPC (4A). 

In summary the estimated construction costs for the measures costed in the SWMP £477k. Excluding the 
upsizing of the 600mm culvert (Option 2A), which is not considered to be required as well as the re-profiling 
and diversion of flows on the A272 (option 3B), the total estimated costs are £242k. 

4.5.2 Benefits 
Within this catchment it is difficult to quantify the benefits of the proposed measures in the SWMP. For 
some of the benefits (e.g. reduction in soil erosion or traffic disruption) there is no established mechanism 
to quantify the benefits of the proposed measures. In addition, to quantify the benefits for the residential 
and commercial properties at risk of flooding would require calculation of the standard of protection offered 
by the proposed measures, which is difficult to predict. The best estimate is that IPP measures will offer a 1 
in 75 year standard of protection24, and the exceedance measures will offer a 1 in 10 to 1 in 20 year 
standard of protection25. Due to the difficulties in quantifying the benefits of the proposed measures, they 
have been described qualitatively in the bullet points below. 

 8 residential and 2 non-residential properties will have an improved standard of protection from 
flooding. It is estimated that 5 of these properties currently flood annually or every other year. 
Properties which will have IPP implemented are estimated to have a standard of protection up to the 1 
in 75 year event (this will be at 5 properties), with the remaining properties estimated to have a 
standard of protection up to the 1 in 10 – 1 in 20 year event. 

 Significant reductions in soil erosion from the upstream fields which will reduce blockages to silt traps 
and highway gullies during a flood incident. This will in turn reduce the costs of the clear up following a 

                                                           
24 Environment Agency (2013) Flood Defence Grant in Aid 2013/14 Allocation Process, Guidance and Template (Appendix D) 

25 Engineering judgement, as the re-profiling on the A272 and Dodsley Lane should be size to drain away flows from at least a 1 in 10 year event. 
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flood incident. Furthermore, there will be reduced costs for the landowners who have to collect 
deposited sediment from the village and spread back on the upstream fields.  

 Reduced disruption to traffic at North Mill Bridge, although there will still be exceedance flows on the 
A272 and Dodsley Lane which will affect traffic movement during flood incidents. 

4.5.3 Funding of measures 
4.5.3.1 Flood risk measures 
The most significant source of funding for flood risk management in England is Flood and Coastal Erosion 
Risk Management Grant-in-Aid (FCRM GiA). This is provided by Defra and administered by the Environment 
Agency, although funding approvals are also subject to the consent of the relevant Regional Flood and 
Coastal Committee (RFCC). Funding is allocated based on the costs and benefits of the scheme, in particular 
the number of households protected. Based on the proportion of costs and benefits (known as the cost-
benefit ratio) Defra will pay a certain percentage of the costs towards the scheme. Where there is a shortfall 
in how much Defra will pay towards a scheme the options are to secure funding from other local sources, or 
reduce the costs of the scheme. For a scheme to receive full funding from Defra through FCRM-GiA the cost 
benefit ratio needs to be at least £8 benefits for every £1 of cost.  

Based on a number of assumptions about the costs and benefits of the proposed measures in Easebourne 
the estimated cost-benefit ratio of 3:1 (assuming the culvert was not upsized). Based on Defra’s calculator 
the proposed scheme will only attract approximately £80k of funding from FCRM GiA, which means there 
would be a significant shortfall that would need to be met from local contributions26. Therefore it is 
recommended that local funding sources are pursued to fund the proposed measures rather than pursuing 
FCRM GiA unless the benefits can be significantly increased or the costs reduced. The most appropriate 
sources of funding would be from WSCC (and an allocation would need to be made in future highway 
drainage works budgets), with a contribution from EPC. 

4.5.3.2 Soil erosion measures 
There are a range of possible sources of funding to implement the soil erosion measures proposed in the 
upstream catchment, including: 

 direct funding from the landowners, who will benefit from the measures because of reduced loss of soil 
from the fields; 

 Water Framework Directive funding, because the measures will reduce sediment loads in the River 
Rother, which is one of the reasons it is currently failing WFD good ecological status;  

 capital grant funding from Catchment Sensitive Farming27 – Easebourne lies within the Arun and 
Western Rother priority catchment and is therefore eligible to apply for funding for a grant;  

 funding through the New Environmental Land Management Scheme (NELMS) – this is a newly 
introduced scheme which will replace the Environmental Stewardship scheme under new Common 
Agricultural Policy (CAP) schemes to be introduced from 201528       

 Southern Water may be interested in providing funding because the measures will help to alleviate 
sediment pressures at their pumping station further downstream on the Rother;  

 South Downs National Park Authority (for example through the Sustainable Communities Fund or Major 
Partnerships Fund)29, and;  

                                                           
26 Details provided in Appendix F 

27 CSF is a joint project between the Environment Agency and Natural England. It delivers practical solutions and targeted support to enable farmers 
and land managers to take action to reduce diffuse water pollution. For more information see: 
http://www.naturalengland.org.uk/ourwork/farming/csf/  

28 These revisions to CAP are still ongoing. Information may be found at:  https://www.gov.uk/government/collections/common-agricultural-policy-
reform 

29 Based on discussions with South Downs National Park Authority 

http://www.naturalengland.org.uk/ourwork/farming/csf/
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 one off grants by Defra – there is no certainty of Defra funding but in the last 5 years Defra have 
provided one off grants for River Restoration Funding30 or Catchment Restoration Funding31, and similar 
funding may be available in the future. 

 

                                                           
30 E.g. http://www.land-water.co.uk/defra-confirms-28m-funding-for-river-restoration-projects  

31 https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/248857/pb14032-catchment-restoration-fund-report.pdf  

http://www.land-water.co.uk/defra-confirms-28m-funding-for-river-restoration-projects
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/248857/pb14032-catchment-restoration-fund-report.pdf
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Table 6 Costs of proposed flood risk and soil erosion management measures in Easebourne 
 

Location / 
Category 

Ref 
No. 

Description of measure Estimates Costs Comments / Notes / Assumptions 

Survey / Design 0A Topographic Survey 
Detailed Design & 
Consultation 

Detailed design: £20k 
Topographic Survey: £10k 
Consultation: £3k 
IPP consultant: £2.5k 

Topographic Survey costs based on quote received 
from specialist contractor 
Detailed design, consultation and IPP consultant costs 
estimated based on experience 

Maintenance of 
existing system 

1A Ensure gullies, silt traps, 
River Ez and culvert inlet are 
maintained  

Gullies: TBC 
Silt traps: TBC 
River Ez: £850/clearance 
Culvert & inlet: £1400/clearance  

 
 
Assume £0.5/m over a 1.7km length from Wick Lane 
to A272 
Inlet: £150 per clearance based on 2 operatives taking 
half a day to clear at a charge rate of £150/day. 
Culvert: Assume £5/m over a 250m length 

Upstream 
sediment 
management 

1E Sediment management 
practices to reduce silt load 

Not costed as part of this work as the proposed measures need to be agreed with 
landowner, subject to further consultation. This study has only provided a conceptual 
outline of the proposed measures 

Easebourne St 
near Wick Lane 

1C Upsize access footpaths at 
top of Easebourne Street 
which create overflow 

Not costed as part of this work as being progressed directly by WSCC (budget estimated 
to be £30k) 

1B Remove dogleg in 
watercourse near Wick Lane 

£29k Based on bill of quantities and duration of 
construction (see Appendix G for details) 

2B Re-profile the camber of the 
road on Easebourne Street 
near Wick Lane 

Easebourne St at 
junction with 
A272 

2A Upsize the 600mm culvert 
which runs under the A272 

£138k Based on bill of quantities and duration of 
construction (see Appendix G for details) Note: Cost 
estimate does not take into account costs related to 
works to the culvert through the graveyard, which 
could add significantly to the overall total     

2C Improve trash screen at inlet 
to 600mm culvert 

£25k Based on bill of quantities and duration of 
construction (see Appendix G for details) 

3C IPP on junction of 
Easebourne St / A272  

£28k Based on bill of quantities and duration of 
construction (see Appendix G for details) 
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A272 near 
Vanzell Road 

3B Re-profiling and creation of 
new ditch on A272 just 
downstream of the junction 
with Vanzell Road 

£60k Based on bill of quantities and duration of 
construction (see Appendix G for details) 

Dodsley Lane nr 
North Mill Bridge 

1D Re-locate the outfall from 
the highway drainage 
network on Dodsley Lane 

Not costed as part of this work as design being progressed directly by WSCC 

3A Re-profile Dodsley Lane near 
roundabout with A272 

Not costed as part of this work as design being progressed directly by WSCC 

Emergency 
planning 

4A WSCC and parish Council to 
draw up an emergency plan 
for extreme weather events, 
including locations for 
sandbagging and traffic 
management 

No direct costs for this, as the work would be completed by officers at WSCC and 
members of the parish council 

 

Costs for design and consultation £35.5k  

Total construction costs, including Overhead and 
Preliminaries 

£335k Overhead and Preliminaries (OH&P) assumed to be 
20% of construction costs 

Contractor fee £28k 8.25% of construction and OH&P 

Contingency £120k 30% of construction, OH&P and contractor fee 

Inflation £5k 1.1% of construction, OH&P, contractor fee and 
contingency 

SUM of costed elements £525k 

Sum of costed elements (excluding upgrade of culvert 
(option 2A) which is not required as well as Option 3B 
(as described in Section 4.3.4) 

£287k 
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5 Action Plan 
The SWMP Technical Guidance states that:  

“The final stages of the SWMP study will be to collate the information from the first three phases into a study 
document, and where appropriate, to prepare an action plan (i.e. the SWMP) for implementing the preferred 
structural and non-structural option(s). The action plan must be based on the evidence base collated as part 
of the SWMP study. Contents and format for the action plan will vary depending on local circumstances, but 
should outline the preferred option, the actions required by each partner and stakeholder, who will pay for 
the actions, and the timetable for implementation.” 

Therefore in 7 a list of the actions and next steps to progress the proposed measures in this SWMP has been 
provided. It clear identifies the actions, responsibilities and timescales for implementation. The actions are 
in sequential order to ensure the most urgent and important actions are undertaken first. 

Table 7 Summary of actions for Easebourne 

Action Responsibility Timescale for action 

Undertake consultation of draft report with SDNPA, 
landowners, and EPC 

WSCC Autumn/ Winter 2014   

Develop baseline emergency management 
approach 

WSCC and EPC Spring/ Summer 2015 

Undertake topographic survey in key locations to 
support design of measures 

WSCC Spring/ Summer 2015  

Undertake detailed design of options, which will 
include consultation and agreements with 
landowners and local residents. Confirm whether 
planning permission is required for some measures 

WSCC in consultation 
with landowners and 
local residents 

Summer/ Autumn  2015 

Secure funding to implement flood risk 
management measures 

WSCC Summer/ Autumn  2015 

Secure funding to implement soil erosion measures 

(As at January 2015, measures have been put in 
place and a watching brief adopted)    

Landowners working 
with SDNPA and WSCC  

Autumn/ Winter 2014  - 
ongoing monitoring 

Construction of soil erosion measures (subject to 
detailed design, consultation and planning) 

As above  

Landowners 

Construction of flood risk management measures 
(subject to detailed design, consultation and 
planning). Owing to complexity it is likely that some 
of the measures can be progressed more rapidly 
than others subject to funding, see below for 
details 

WSCC TBC, Subject to the 
above. Target to 
undertake measures 
Summer/ Autumn 2015  

 1C – Upsize access footpaths at top of 
Easebourne St 

WSCC TBC 
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 2C – Improve trash screen at inlet to 600mm 
culvert 

WSCC TBC  

 1B – Remove dogleg in watercourse near Wick 
Lane 

WSCC TBC 

 2B – Re-profile the road on Easebourne St nr 
Wick Lane 

WSCC TBC 

 3C – IPP at junction of Easebourne St and A272 WSCC TBC 

 1D – Re-locate outfall from highway drainage 
network on Dodsley Lane 

WSCC TBC 

 3A – Re-profile Dodsley Lane near roundabout 
with A272 

WSCC TBC 

 3B – Re-profiling and diversion of flows on 
A272 near Vanzell Road 

WSCC TBC  

 2A – Upsize 600mm culvert WSCC TBC - Subject to 
whether Option 3B is 
progressed 

Refine emergency management approach once 
flood risk and soil erosion management measures 
are in place 

WSCC and EPC Winter 2015 

Undertake maintenance of highway gullies WSCC Annually and following a 
flooding incident 

Agree who should maintain silt traps, River Ez, 
culvert inlet and culvert, and implement 
maintenance schedule 

WSCC, EPC, riparian 
owners and local 
residents 

Annually and following a 
flooding incident 
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Appendix A Roles and Responsibilities 
 

1. Roles and Responsibilities for Local Flood Risk Management 
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Appendix B Study Boundary 
 

1. Easebourne Study Boundary
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Appendix C Hydrological Analysis 
 

1. Easebourne Hydrology
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Appendix D Pipe Flow and Open Channel 
calculations 
 

1. 225mm Highway Pipe Flow Calcs 

2. 600mm Culvert Pipe Flow Calcs 

3. River Ez Open Channel Calcs_Rev2
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Appendix E Soil Erosion Technical Note 
 

1. Soil_Erosion_Risk_Assessment_TN FINAL
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Appendix F Initial Options considered 
 

1. Initial measures considered 

2. Map of short-listed measures 
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Appendix G Drawings and costs for preferred 
options 
 

1.  Overall Easebourne Summary Costs Rev2 – Summary of cost estimates for Options 0A, 1B, 2B, 2C, 3C, 3B) 

2.  Simple Present Value Benefits and Costs Calculator v2_0 – spreadsheet to calculate whole life costs and 
benefits of interventions, provided by the Environment Agency 

3. PF_Calculator – Easebourne – Partnership Funding Calculator to identify potential amount of FCRM GiA 
contribution towards mitigation measures 

4. Easebourne_Opt1E_Dwg1_v2 

5. Easebourne_Opt1E_Dwg2_v2 

6. Easebourne_Opt1B_1C_2B_Dwg1 

7. Easebourne_Opt2A_2C_3C_Dwg1 

8. Easebourne_Opt3B_Dwg1
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Appendix H Environmental Constraints Plan 
 

1. Easebourne Constraints Plan 



Roles and Responsibilities for Local Flood Risk 
Management 
Overview 
Under the Flood and Water Management Act 2010 West Sussex County Council has the responsibility for 
developing, maintaining and applying a local flood risk management strategy within the county. It is 
intended that local authorities should reflect the content, guiding principles, aims and objectives of the 
national strategy in the development of their local flood risk management strategies.  

West Sussex County Council will not be working in isolation.  A range of partner authorities known as risk 
management authorities also have flood and coastal erosion management duties, powers and responsibility.  
The development of the local flood risk management strategy required input from designated ‘flood 
management authorities’.  In West Sussex the other flood risk management authorities are the Environment 
Agency, the five Internal Drainage Boards (Upper Medway, Ouse, Arun, Adur and South West Sussex), the 
Highways Agency, Southern Water Services Ltd, Thames Water Utilities Ltd and the seven District and 
Borough Councils.   

In West Sussex, Southern Water Services Ltd and Thames Water Utilities Ltd are responsible for managing 
public sewers, and for resolving flooding issues where there is no significant interaction with other types of 
flooding.  The seven District and Borough Councils in the county are an important part of flood risk 
management are risk management authorities in their own right, and, all take an active role in assisting the 
Lead Local Flood Authority in performing some Flood and Water Management Act duties.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 9: Who manages what within West Sussex? 

The Internal Drainage Boards (IDBs) carry out maintenance works within their Internal Drainage District 
(IDD).  Four of the five IDBs are operated by the Environment Agency (the Ouse, Arun, Adur and South West 
Sussex).  The fifth IDB (Upper Medway) covers a small area within the county near East Grinstead and is 
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independently managed.  At the time of writing in 2013 an Environment Agency review into the 
management of Internal Drainage Districts was underway which may change the current set up. 

Under the provisions of the Flood and Water Management Act the following duties are common to all risk 
management authorities: 

 Duty to cooperate with other risk management authorities 

 Duty to act consistently with the national and local strategies 

 Powers to take on flood risk functions from another risk management authority 

 Duty to contribute towards the achievement of sustainable development 

 Duty to be subject to scrutiny from the Lead Local Flood Authority’s democratic process. 

Responsibilities of different organisations 
West Sussex County Council (Lead Local Flood Authority) 
The responsibilities of the county council as Lead Local Flood Authority and as a risk management authority 
are to: 

 Provide leadership of local flood risk management authorities; 

 Develop, maintain, apply and monitor a strategy for local flood risk; 

 Permissive power to do works to manage flood risk from surface water runoff or groundwater; 

 Permissive power to request information from any person in connection with the authorities flood risk 
management functions; 

 Permissive power to exercise the Land Drainage Act 1991; 

 Perform as a Category 1 responder to flood incident under the Civil Contingencies Act 2004, including 
dealing with recovery and resulting homelessness;  

 A duty to investigate and publish reports on flood incidents in West Sussex (where appropriate and 
necessary) to identify which authorities have relevant flood risk management functions, and what they 
have done or intend to do; 

 A duty to maintain a register of structures or features that have a significant effect on flood risk; 

 Permissive power to designate structures and features with flood risk significance; 

 Responsibility (once enacted) for the sustainable drainage systems approving body with responsibility 
for approval, adoption, inspection and maintenance of new sustainable drainage systems; 

 Decision making and enforcement responsibility for whether third party works on ordinary watercourses 
by third parties, that may affect water flow, can take place; 

 A duty to contribute towards the achievement of sustainable development in the exercise of flood risk 
management functions and to have regard to any ministerial guidance on this topic. 

West Sussex Highways Authority (part of West Sussex County Council) 
The responsibility of the West Sussex Highways Authority is to: 

 Undertake routine and reactive maintenance on all roads (except the A27 and M23/A23 that are the 
responsibility of the Highways Agency), including associated drainage provided by gullies, drains and 
culverts.    

 Provide advice on road and road drainage issues associated with proposed development, ensuring any 
impact on the road network is taken into account;   

 Decide whether improvements to the transport network are needed, based on access to local facilities, 
and the possible effects of a development on road safety and congestion. 

Environment Agency 
The Environment Agency has the following roles and responsibilities as a risk management authority: 

 A strategic overview of all types of flooding; 



 Responsible for flood risk management on main rivers and the coast;  

 A coastline erosion risk management authority, under the Flood and Water Management Act 2010; 

 Responsible for Environment Agency reservoirs, and, to regulate and enforce the Reservoirs Act 1975 on 
other reservoirs with capacity over 10000m³; 

 Duty to be subject to scrutiny from Lead Local Flood Authorities; 

 Carrying out flood risk management functions in a consistent manor with the national and local 
strategies, reporting to ministers on flood risk management and implementation of strategies; 

 Permissive power to request information for any person in relation to flood risk management 
concerning Environment Agency functions; 

 Permissive power to designate structures and features with flood risk significance; 

 To be a statutory consultee to the Sustainable Drainage Systems Approving Body; 

 To be a statutory consultee to local planning authorities on flood risk matters; 

 Perform as a Category 1 responder to flood incident under the Civil Contingencies Act;  

 Consent and enforce applications for works on main river; 

 A duty to contribute to sustainable development through flood risk management functions. 

Internal Drainage Boards  
Internal Drainage Boards have the following roles and responsibilities as a risk management authority: 

 Carry out maintenance work to maintain drainage; 

 Use statutory powers to ensure those responsible maintain the flow of water in a watercourse and to 
modify or remove inappropriate structures within channels.  Take the appropriate action against those 
who inappropriately modify the watercourse; 

 Responsible for reservoirs over 10000m³  capacity; 

 Permissive power to exercise the Land Drainage Act 1991; 

 A duty to contribute towards sustainable development; 

 Permissive power to undertake flood risk management works; 

 Undertake consenting on ordinary watercourse within their boundary; 

 Be a statutory consultee on the Sustainable Drainage Systems Approving Body; 

 Work alongside and together with neighbouring Internal Drainage Districts; 

 Duty to be scrutinised from Lead Local Flood Authority democratic processes; 

 Duty to act consistently with the Local and National Strategy; 

 Permissive power to designate structures and features with flood risk significance. 

Southern Water and Thames Water 
Southern Water and Thames Water have the following roles and responsibilities as a risk management 
authority: 

 Duty to adopt new build sewers; 

 Manage public sewer flooding; 

 Duty to subject to scrutiny from Lead Local Flood Authority democratic process; 

 Duty to have regard for the National and Local Strategies; 

 Perform as a Category 2 responder to flood incidents under the Civil Contingencies Act. 

The District and Borough Councils (Second Tier Authorities) 
The Districts and Boroughs have the following roles and responsibilities as a risk management authority: 

 Permissive power to designate structures and features with flood risk significance; 

 Duty to act consistently with the Local and National Strategy; 

 A coastline erosion risk management authority, under the Coastal Protection Act 1949;  

 Duty to be subject to scrutiny from Lead Local Flood Authority democratic process; 



 Permissive power to exercise parts of the Land Drainage Act 1991 (except in an Internal Drainage 
District) area; 

 Perform as a Category 1 responder to flood incidents under the Civil Contingencies Act 2004, including 
dealing with recovery and resulting homelessness;  

 Perform as the local planning authority and a duty to encourage the appropriate development and 
promote sustainable development; 

 Under delegated powers, use statutory powers to ensure those responsible maintain the flow of water 
in a watercourse and to modify or remove inappropriate structures within channels.  Take the 
appropriate action against those who inappropriately modify the watercourse. 

Highways Agency 
The Highways Agency has the following roles and responsibilities as a risk management authority: 

 Duty to have regard for the National and Local Strategies; 

 Responsibility to maintain the highway trunk road network under the Highways Act (in West Sussex the 
A23, M23 and A27) and for these roads; 

 Duty to regularly inspect and maintain highways structures; 

 Permissive powers to deliver works to protect the highway from flooding (for example, draining roads 
into private watercourses); 

 Carry out maintenance and improvement works to maintain existing standards of protection for 
highways; 

 A duty to contribute towards sustainable development. 

Other Stakeholders 
While not designated flood risk authorities, stakeholders such as infrastructure providers, riparian owners, 
parishes and residents have a key part to play in flood risk management. 

Utility and infrastructure providers 
While not risk management authorities, utility companies play an important role in flood risk management.  
Many assets of utility companies are in areas prone to flooding.  Ensuring that the service the company 
provides is resilient to flooding can save the company money in the long term, so flooding is an important 
factor in investment and planning.  Companies can achieve savings if they contribute to partnership 
schemes.  This approach provides mutual benefit for those involved and ensures services for the public and 
businesses are more resilient.    

Riparian Owners 
Home or business owners that live close to a river or ditch are likely to be riparian owners with maintenance 
rights and responsibilities.  If the watercourse borders the property it is normal for the boundary of 
responsibility to extend to half way across the channel.  Maintenance responsibilities include keeping the 
channel clear of obstructions, and maintaining a free flow of water in the watercourse.  Land drainage 
management and maintenance is vital to ensuring that surface water is adequately managed across the 
county. 

The key message to riparian owners is, you must let water flow through your land without any obstruction 
that may affect the rights of others.  Importantly, you should keep the banks and bed of the ditch clear of 
anything that could cause an obstruction and increase flood risk.  More details can be found on the West 
Sussex County Council or Environment Agency websites by searching for ‘riparian ownership’.  The 
Environment Agency’s ‘Living on the Edge’ document provides a full guide and is available online. 

Risk management authorities take every opportunity to communicate publically about riparian 
responsibilities.  The Parish and Town Councils can play a key role in supporting local knowledge and 
communicating the rights and responsibilities to communities.  If you have a watercourse within your 



property boundary, such as river, brook, beck, ditch, mill stream or culvert, and are unsure on its 
maintenance please seek advice via the Living on the Edge document.  Full contact details are available 
should you wish to speak to an advisor. 

Any works to construct in or over a watercourse or alter the channel may require Ordinary Watercourse 
Consent. Please contact your local District or Borough Council for more information, or visit the West Sussex 
County Council website. 

Parish and Town Councils  
Town and Parish Councils can make a significant contribution before and during a flood event.  Coordinated 
assistance can be critical in supporting local residents and in providing the shelter for neighbours who have 
experienced flooding.  Parish and Town Council members can also play a crucial role in the dissemination of 
flood alerts and flood warnings, as they have the local knowledge of the community.  This local knowledge 
can also be used to inform the District or Borough Council or County Council about sources of flooding. 

An affective Parish or Town Council will have an emergency plan, and an agreed process in place to react to 
a natural disaster.  For more information please contact your District or Borough Emergency Planning Officer 
who will be able to provide guidance.  For other advice please contact the West Sussex County Council 
Community and Economic Development Team (please see page 60 for areas covered) who will direct your 
query to the appropriate lead officer. 

Property owners and residents 
It is home owners and business owner’s responsibility to protect their property from risks, including flood 
water protection.  It’s impossible to completely flood-proof a property but there are lots of things that can 
be done to reduce flood damage.  More details can be found on the Environment Agency website by 
searching for ‘prepare your property for flooding’.    
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Introduction  
West Sussex County Council (WSCC) has engaged CH2MILL to prepare a SWMP for Easebourne.  Part of the 
requirement of this plan is to investigate the local impact of soil erosion on recent flooding events and 
where possible identify measures that could be adopted to reduce this erosion.  WSCC and CH2MHILL met 
with representatives of Cowdray Estate on 26 March, wherein Cowdray agreed to co-operate in actions to 
try and resolve the problem.  On 9 June 2014, another meeting and site visit was held at the Cowdray Estate 
Office with together with Easebourne Parish Council.  Following completion of the draft final Surface Water 
Management Plan (SWMP) report, a further meeting was held with Cowdray estate on 15 January 2015 to 
discuss proposals made in the report and efforts and progress made by Cowdray Estate in the intervening 
period. These are described further below.   

Backgound  
Easebourne has been subject to regular soil erosion problems, including deposition through sediment 
transport and soil wash (where water contains soluble pollutants such as pesticides).  This sediment transport 
and deposition leads to a number of issues: 

 Loss of agricultural soils. 

 Blockage of drains and water courses.  

 Deposition on roads. 

In addition to exacerbating surface water flooding and the impact and cost this represents to the local 
community, there are other direct economic impacts due to the loss of agricultural soils and the costs of clean 
up (road sweeping, de-silting drainage etc.). In addition there may be significant environmental impacts on 
water quality in the River Rother and associated pressures on its ecological status and classification as defined 
by the Water Framework Directive.  

To further evaluate the nature of the problem, a meeting between CH2M HILL, Cowdray Estate, Dr. John 
Boardman and Dr. Ian Foster was held on Wednesday 26th of March. Dr. Boardman and Dr. Foster are among  
UK leading specialists in soil erosion and have been undertaking research within the Rother Valley as part of 
the “SMOTHER ” project (Sediment Pressures and Mitigation options for the River Rother), sponsored by the 
University of Northampton the South Downs National Park Authority. [Further information at:  
http://arunwesternstreams.org.uk/projects/smother]    

At the Cowdray Estate Soil Erosion meeting (26/03/2014), discussion included a brief account of soil erosion 
and land management practice at Cowdray and discussions on mitigation approaches that could be carried 
out.  Based on the latter, Cowdray have agreed to develop and pilot a (permanently) grassed channel, centred 
along the routes of the deep gullies that emerged in one field during winter 2013/14.  This measure will be 



the first of its kind in the UK.  Further research into the causes of soil erosion at the estate is to be undertaken 
under “SMOTHER.”  All parties agreed to future co-operation.  

Further to the above, it was agreed that a risk assessment should be carried out on the Cowdray Estate fields 
that are assumed to be affected by soil erosion to determine the relative sensitivity of each field, to help focus 
remedial effort and inform land management practices (including land use, crop pattern, planting options 
etc.). An additional benefit is that targeted soil erosion measures will reduce pressure on downstream 
drainage. For example, proposals for capacity improvements in the drainage networks (if required) are less 
likely to be rendered ineffective by heavy sediment loads.    

This technical note presents the analysis undertaken to determine the risk of soil erosion for each field, using 
the Defra manual for controlling soil erosion (2005 “The Defra Manual”), with the results of the analysis 
presented in the later part of the technical note. 

Method & Analysis 
Software, data & related assumptions 
The risk assessment analysis was undertaken using ArcGIS (a platform for designing and managing solutions 
through the application of geographic knowledge). 

Surface information and gradients were developed using DTM data, provided by the Environment Agency 
(data which was used in the national modelling and mapping exercise). This data has varying degrees of 
accuracy depending on the location. Minimum horizontal accuracy of the DTM was +/- 2m and vertical 
accuracy of +/-1m.  Both the data and the accuracy statistics only represent a “snapshot” of the landscape at 
the time it was developed and if the landscape has subsequently changed, this is not reflected on the DTM 
grids. After discussion with Cowdray Estate, it is assumed that no landscape changes have taken place in 
Easebourne since the data was collated and therefore the DTM data are considered sufficiently accurate for 
this exercise.  

Other data used included: 

 Hydrological data (obtained from the CH2M HILL hydrological analysis undertaken for the Easebourne 
SWMP 2014 and recorded rainfall data from Cowdray Estate) 

 Existing flood/erosion records (obtained from West Sussex County Council) and photographs from site 
visits. 

The output of this exercise is not a final solution which identifies the fields which contribute to the soil erosion 
problem in Easebourne solely. Natural changes in land could have occurred in recent years due to soil erosion 
and this should be considered when interpreting results. 

Spatial Analysis Method 
The purpose of the spatial analysis was to determine, based on the topography, the probable position of 
stream channel formation (and hence locations of preferential flow) during a rainfall event. Using this 
information with the susceptibility of risk to soil erosion information for each field, an overall risk to soil 
erosion for each particular field of interest in Easebourne can be analysed.  

Sometimes, DTM data can contain anomalous data points where depths are far greater (infinite) than the 
adjacent cells. Such imperfections were rectified by “filling sinks” so that the depths of the points of interest 
are adjusted to depths of adjacent cells. 

After rectifying the anomalies within the Easebourne DTM data, flow directions for each cell within the DTM 
raster were determined. During this process, each cell has its flow direction computed towards is steepest 
adjacent neighboring cell. Subsequently, a flow accumulation process was also undertaken. The result of the 
flow accumulation process is a “raster” (map data which has been converted into a digital format, details of 
the terrain can be stored as Raster) of accumulated flow to each cell, as determined by accumulating the 



 

weight for all cells that flow into each downslope cell. Output cells with a high flow accumulation are areas of 
concentrated flow and can be used to identify stream channels and thus flow paths. 

Finally, from the identified stream channels, points of confluence were analysed and using these confluence 
points alongside the topography, catchment boundaries for each confluence could be determined. Catchment 
boundaries indicate the zones of flow within the fields that are contributing to the soil erosion problem In the 
Easebourne catchment. 

Erosion Risk Assessment Method 
Once the stream channels and catchment boundaries were identified, fields which were adjacent/or 
positioned on watercourses were fields of particular interest as they are seen as the most susceptible to 
erosion and gullying. A map of the “fields of interest” are presented in Appendix A. 

The Defra Manual presents a procedure for assessing soil erosion risks, with the objective of helping farmers 
produce a map, classifying their land into different soil erosion risk categories and subsequently taking action. 
There are two stages of the assessment procedure: 

1. Site classification – which looks at soil texture, slope and rainfall 
2. Classification of cropping regime and land use 

For the purpose of this exercise, only assessment procedure 1 (shown above) has been undertaken.  It is 
assumed that procedure 2 will be considered at a later date, in consultation with Cowdray Estate and their 
advisors. 

Site Classification 

Runoff and erosion risk in any part of the field will always depend on soil texture and the steepness of the 
slope. As the fields in Easebourne are of manageable sizes (to undertake assessments for each field 
individually), no field boundary alterations were undertaken.  

The criteria of importance at this stage are: 

 Soil Texture 

 Slope 

 Flooding Frequency 

Soil texture 

Soil textures were obtained from the 1:25,000 Soil map of England & Wales. Due to copyright restrictions, 
the Easebourne soil map cannot be presented within this technical note. There are three soil textures which 
are present within the study area and are as follows (all classed as sand and lightly silted soils): 

 Cretaceous sand, loam and limestone 

 Cretaceous/ Jurassic loam and sand 

 Mesozoic and tertiary sands 

Slope 

The Defra Manual guidance is relatively ambiguous when describing an approach to derive slopes, although 
it identifies the need to consider slopes as accurately as possible. Taking the maximum slope of a field is 
considered un-representative of an extreme rainfall event situation which would give rise to soil erosion as 
rainfall occurs across the whole field and not (just) from the highest to the lowest point of each field. 
Therefore it was deemed that all slopes within a field would need to be considered. Slopes were calculated 
for every 0.5m cell (as defined by the DTM data), within each field. In order to understand the sensitivity of 
the slopes and the impact on the risk assessment for each field, different percentiles of slopes were 
acquired for each field. The slopes derived for each field are as follows: 

 Mean Slope 



 Median Slope (50th percentile, 2nd quartile) 

 75th Percentile (3rd quartile) 

 Worst case scenario (i.e. maximum slope) 
After obtaining the slopes for each field, a distribution of slopes for each field was produced. Records of high 
slopes (>10%) in each field were relatively small in count as compared with moderate (5-10%) and lower slopes 
(<5%).  

Appendix B presents the results of the field risk assessment taking into consideration all slopes. The field risk 
assessment results (indicating the risk of each field being subject to erosion) do not vary greatly with the 
choice of slope for each field. The 75th percentile represented the data as fairly as possible as it took into 
account high slopes and lower slopes in the most realistic manner.  

Flooding frequency 

The exact flooding frequency in Easebourne is relatively unknown. We have received anecdotal evidence 
from EPC of regular flooding in Easebourne since 2000, with 2012 and 2013/14 being the worst flooding 
incidents in the village. The Defra Manual states that:  

“Land that floods is susceptible to erosion and runoff, particularly when under cultivation. Land that floods 
regularly (at least 1 year in 3) must be regarded as highly vulnerable and should be indicated on your map.” 

The fields upstream of Easebourne are not flooding per se but rather acting as conveyance routes, which 
contribute water and sediment to the village. 

Water erosion & soil wash 

In order to derive the risk of each field’s susceptibility to soil erosion & water erosion, the controlling soil 
erosion (2005) guidance presents the following tables (table 1 & 2) to aid assessors.  

TABLE 1 
Water erosion risk assessment for sandy and light silty soils 
 

Steep slopes >7% Moderate slopes 3%-7% Gentle slopes 2%-3% 

Very High High Moderate 

  

TABLE 2 
Soil wash risk assessment for sandy and light silty soils 
 

Steep slopes >7% Moderate slopes 3%-7% Gentle slopes 2%-3% 

High Moderate Lower 

  

Results 
Risk assessment map 
The results of the risk assessment are presented in Appendix C, for the 75th percentile of slope from the 
slope distribution of each field.  

Discussion & conclusion 
The risk assessment presented in Appendix C, indicates that nearly all the fields in Cowdray Estate are of 
high risk or very high risk however this does not consider the impacts of land use. Land use can dramatically 
change the risk to soil erosion of each field and should be considered along with design flow estimates at 
key locations and a calibration of flow paths/fields of high and very high risk. 
 



 

This soil erosion risk assessment exercise has identified the key fields and areas which need to be considered 
for controlling soil erosion.  

The method used, although simple and practical, is a three category process which presents awareness of 
the level of risk to soil erosion of fields. It does not present a hierarchy of fields with the highest risk field 
being placed at the top although this can be judged from the table presented in Appendix B. 

The risk assessment, together with catchment spatial analysis allows the derivation of optimum locations   
for soil catch pits and other soil erosion measures. This will allow surface water management options to be 
derived within other parts of Easebourne knowing that “upstream“ sediment transportation measures can 
be put  in place to control and mitigate the impacts of soil erosion.  

In conclusion it is recommended to consider the following when interpreting the risk assessment results: 

 Land use & cropping patterns 

 Changes in land either natural or artificial 

 Hydrology 

 Calibration of stream channels 

 Flood and erosion records 

 Confirmation of soil type in each field 

We recognise that, as at March 2014,  Cowdray Estates had already implemented some mitigation measures 
in fields, including converting some land above Easebourne Street to pasture, constructing earth bunds, and 
constructing catchpits. This has reduced the volume of soil erosion from some fields, but there remains a 
significant volume of erosion as evidenced in the Winter 2013/14 flooding in Easebourne. 

As described at the meeting of 15 January 2015, during summer 2014 Cowdray Estate began to implement a 
number of other measures to manage soil erosion, which have included: 

 Filling, compacting and levelling the deep gullies formed by the erosions events of winter 2013/2014 in 
the fields to the east of Budgenor cottage  

 Forming a grassed channel through these fields, along the line of the former gullies refer drawings in 
Appendix G) by planting hardy, quick growing grasses and by setting logs at intervals within the channel   
to act as sediment traps  

 Forming small grips/channels  at the foot of the grassed channels to convey the water into Winters Lane 

 Adopting revised, shallower tilling methods in the fields that should reduce the susceptibility of the soils 
to erode    

 Clearing existing catch pits across the site  

It was reported (by the Estate Farm Manager) that to date, these measures have significantly reduced the 
amount of sediment generated from the fields east of Budgenor Cottage.  Cowdray Estate have also 
committed to maintain a watching brief of the situation and implement further soil management measures 
if necessary.    

References 
Defra, 2005a. Controlling Soil Erosion: a Manual for the Assessment and Management of Agricultural Land at 
Risk of Water Erosion in Lowland England. Revised September 2005a. Department for Environment, Food 
and Rural Affairs, London. 
 
  



Appendix A – Output of spatial analysis and fields of interest 
 

 

FIGURE 2 
Reaches and fields of interest in Easebourne 

 



 

Appendix B – Field risk assessment for each slope 
 

Field 
Number Mean Slope 

Median Slope 
(50th percentile) 75th percentile 

Indicative 
worst case 
slope Soil Description Soil Type Mean Slope Median Slope 

75th Percentile 
Slope Max  Slope Mean Slope Median Slope 

75th Percentile 
Slope 

Max  
Slope 

1 2.99 2.71 3.56 27.39 Cretaceous Jurassic loam and sand Sand and light silty soils Moderate Moderate High Very High Lower Lower Moderate High 

2 7.03 5.33 10.32 39.72 Cretaceous Jurassic loam and sand Sand and light silty soils High High Very High Very High High Moderate High High 

3 2.53 3.53 5.11 36.7 Cretaceous Jurassic loam and sand Sand and light silty soils Moderate High High Very High Lower Moderate Moderate High 

4 2.68 2.26 2.996 23.49 Cretaceous Jurassic loam and sand Sand and light silty soils Moderate Moderate Moderate Very High Lower Lower Lower High 

5 4.05 3.145 4.53 44.2 Cretaceous Jurassic loam and sand Sand and light silty soils High High High Very High Moderate Moderate Moderate High 

6 4.41 3.67 4.87 38.35 Cretaceous Jurassic loam and sand Sand and light silty soils High High High Very High Moderate Moderate Moderate High 

7 3.25 3.076 3.92 26.84 Cretaceous Jurassic loam and sand Sand and light silty soils High High High Very High Moderate Moderate Moderate High 

8 3.849 3.39 4.21 26.27 Cretaceous Jurassic loam and sand Sand and light silty soils High High High Very High Moderate Moderate Moderate High 

9 3.85 3.62 4.68 19.57 Cretaceous Jurassic loam and sand Sand and light silty soils High High High Very High Moderate Moderate Moderate High 

10 3.98 3.62 5.02 29.9 Cretaceous Jurassic loam and sand Sand and light silty soils High High High Very High Moderate Moderate Moderate High 

11 4.8 4.5 5.36 32.03 Cretaceous Jurassic loam and sand Sand and light silty soils High High High Very High Moderate Moderate Moderate High 

12 5.8 5.114 6.01 33.08 Cretaceous Jurassic loam and sand Sand and light silty soils High High High Very High Moderate Moderate Moderate High 

13 3.84 3.47 4.35 28.05 Cretaceous Jurassic loam and sand Sand and light silty soils High High High Very High Moderate Moderate Moderate High 

14 5.635 5.449 6.216 20.8 Cretaceous Jurassic loam and sand Sand and light silty soils High High High Very High Moderate Moderate Moderate High 

15 6.31 5.81 6.8 35.5 Cretaceous Jurassic loam and sand Sand and light silty soils High High High Very High Moderate Moderate Moderate High 

16 5.23 4.87 5.55 26.9 Cretaceous Jurassic loam and sand Sand and light silty soils High High High Very High Moderate Moderate Moderate High 

17 2.95 4.99 9.08 40.2 Cretaceous Jurassic loam and sand Sand and light silty soils Moderate High Very High Very High Lower Moderate High High 

18A 3.93 3.73 4.26 20.19 Cretaceous Jurassic loam and sand Sand and light silty soils High High High Very High Moderate Moderate Moderate High 

18B 4 3.87 4.7 17.9 Cretaceous Jurassic loam and sand Sand and light silty soils High High High Very High Moderate Moderate Moderate High 

19 4.14 4.12 4.8 19.6 Cretaceous Jurassic loam and sand Sand and light silty soils High High High Very High Moderate Moderate Moderate High 

20 5.16 4.99 5.97 28.3 Cretaceous Jurassic loam and sand Sand and light silty soils High High High Very High Moderate Moderate Moderate High 

21 3.45 3.31 4.17 20.6 Cretaceous Jurassic loam and sand Sand and light silty soils High High High Very High Moderate Moderate Moderate High 

22 5.23 4.87 6.08 25.85 Cretaceous Jurassic loam and sand Sand and light silty soils High High High Very High Moderate Moderate Moderate High 

23 4.2 4.11 4.84 20.88 Cretaceous Jurassic loam and sand Sand and light silty soils High High High Very High Moderate Moderate Moderate High 

24 6.53 6.09 7.24 33.4 Mesozoic and tertiary sands Sand and light silty soils High High Very High Very High Moderate Moderate High High 

25 6.49 5.92 8.23 31.12 Mesozoic and tertiary sands Sand and light silty soils High High Very High Very High Moderate Moderate High High 

27 4.79 4.48 6.03 21.1 Mesozoic and tertiary sands Sand and light silty soils High High High Very High Moderate Moderate Moderate High 

28 4.413 4.14 5.1 19.23 Mesozoic and tertiary sands Sand and light silty soils High High High Very High Moderate Moderate Moderate High 

29 5.811 5.61 7.2 33.94 Mesozoic and tertiary sands Sand and light silty soils High High Very High Very High Moderate Moderate High High 

31 6.39 6.158 7.38 31.2 Mesozoic and tertiary sands Sand and light silty soils High High Very High Very High Moderate Moderate High High 

32 4.49 4.188 5.183 23.2 Mesozoic and tertiary sands Sand and light silty soils High High High Very High Moderate Moderate Moderate High 

33 4.098 3.79 4.96 25.1 Mesozoic and tertiary sands Sand and light silty soils High High High Very High Moderate Moderate Moderate High 

34 4.99 4.38 5.52 26.9 Mesozoic and tertiary sands Sand and light silty soils High High High Very High Moderate Moderate Moderate High 

35 5.787 5.129 7.259 38.9 Mesozoic and tertiary sands Sand and light silty soils High High Very High Very High Moderate Moderate High High 

36 2.76 2.56 3.05 20.97 Mesozoic and tertiary sands Sand and light silty soils Moderate Moderate High Very High Lower Lower Moderate High 

37 3.21 3.108 3.68 18.5 Mesozoic and tertiary sands Sand and light silty soils High High High Very High Moderate Moderate Moderate High 

38 2.23 2.18 2.85 13.243 Cretaceous sand, loam and limestone Sand and light silty soils Moderate Moderate Moderate Very High Lower Lower Lower High 

39 3.82 3.5 4.29 17.22 Cretaceous sand, loam and limestone Sand and light silty soils High High High Very High Moderate Moderate Moderate High 

40 2.72 2.55 3.29 17.127 Cretaceous sand, loam and limestone Sand and light silty soils Moderate Moderate High Very High Lower Lower Moderate High 

41 3.58 3.5 4.111 17.33 Cretaceous sand, loam and limestone Sand and light silty soils High High High Very High Moderate Moderate Moderate High 

42 3.6 3.5 4.08 15.03 Cretaceous sand, loam and limestone Sand and light silty soils High High High Very High Moderate Moderate Moderate High 

43 3.415 2.94 4.46 24.4 Cretaceous sand, loam and limestone Sand and light silty soils High Moderate High Very High Moderate Lower Moderate High 

44 6.83 6.94 7.99 22.57 Cretaceous sand, loam and limestone Sand and light silty soils High High Very High Very High Moderate Moderate High High 

50 16.64 15.5 20.2 48 Cretaceous sand, loam and limestone Sand and light silty soils High Very High Very High Very High High High High High 

 



 
Appendix C – Enlarged field risk assessment map 
 

 



Appendix E Initial Options considered 
 

Theme Type of measure Options to use measure in Easebourne Ref in 
Main 

Report 

Taken 
forward? 

Justification (if excluded from further analysis) 

 Survey/Modelling/Design  Topographic survey of options to support detailed design 

 Detailed design and consultation of options 

0A Yes  

Source Land management 
 Sediment management practices to reduce silt load entering Easebourne 1E Yes  

Source 
Intercept and divert pluvial runoff or divert 
watercourses 

 Near Wick Lane divert watercourse to the rear of XX Cottage to relieve pressure on 
the dog leg section  

 No Considered to be technically difficult because of ground levels, 
and would be cost prohibitive because the measure would not 
reduce flood risk to properties downstream 

 Remove dog leg in watercourse near Wick Lane 1B Yes  

Pathway Storage above or below ground 

 Above ground storage within fields upstream of Easebourne to attenuate storm 
flows 

 No Due to the steepness of the catchment we would require very 
high bunds. Large storage volumes and this option is not cost 
beneficial 

Pathway 
Manage exceedance flows (e.g. re-profiling 
road) 

 Re-profile the camber of the road on Easebourne Street near Wick Lane to 
maximise flows entering the River Ez 

2B Yes  

 Re-profile the road just north of the junction of Easebourne Street and the A272 
(near village shop) to avoid property flooding and force more water to flow down 
the A272 

 No An initial assessment of ground levels makes this options 
infeasible 

 Re-profiling and creation of new ditch on A272 just downstream of the junction 
with Vanzell Road to take surface water off the highway and to the watercourse 
south-east of Easebourne 

3B Yes  

 Re-profile Dodsley Lane near the roundabout with the A272 to force exceedance 
flows into the River Rother rather than flowing to North Mill Bridge 

3A Yes  

Pathway 
Increase capacity of urban drainage 
network 

 Upsize the highway drainage network along Dodsley Lane and the A272  No Technical infeasible and cost-prohibitive. It would also have 
little effect on flooding because the flows of water are so large 
and would overwhelm any upsized network 

 Re-locate the outfall from the highway drainage network on Dodsley Lane 1D Yes  

 Improve trash screen at inlet to 600mm culvert 2C Yes  

Pathway Increase capacity of watercourses 

 Upsize the 600mm culvert which runs under the A272 2A Yes  

 Upsize access footpaths at top of Easebourne Street which create overflow of the 
River Ez 

1C Yes  

Pathway Raise/create flood defences 

 Create a flood embankment along the River Ez  No There would be haps in the flood embankment where there is 
access to driveways which would create exceedance points. In 
addition, it would force more water to the 600mm culvert 
which is known to overtop 

Pathway Daylight culverted watercourses 

 Open up the culverted section of the River Ez  No Expensive option which has major technical challenges as the 
culver runs through a graveyard and the gardens of properties 

Pathway Maintenance of gullies / drainage network 

 Ensure gullies and silt traps are maintained on an annual cycle and after major 
storms which deposited sediment 

1A Yes  



Pathway Maintenance of watercourses/culverts 

 Ensure River Ez is cleared annually and culvert inlet cleared prior and following 
rainfall events 

1A Yes  

Receptor Individual property level protection 
 IPP for affected properties on Easebourne Street and the A272 3C Yes  

Receptor Prepare for emergency flooding situation 

 WSCC and parish Council to draw up an emergency plan for extreme weather 
events, including locations for sandbagging and traffic management 

4A Yes  
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Path of existing

watercourse.

Road to be re-profiled so

that it is super elevated

and runoff will flow from

the western side of the

carriageway to the eastern

side. Section parameters

tbc following retrieval of

accurate road level
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200mm of road to be
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Legend:
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Type of service:
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Notes:

1. All dimensions are in meters unless stated otherwise.

2. Drawing for information only.

3. Subject to IPP consulant approval.

4. Trash screen details are in draft. Detailed design is necessary

before construction.

Speed hump to be

constructed so that the top

of the speed restriction is

at a higher level AoD than

the crown in the adjacent

carriageway. Speed hump

will also be constructed so

that the flood gate can be

sealed from underneath as

specified by flood gate

manufacturer.

Legend:

Proposed pipe

Type of service:

Speed restriction

Proposed flood gate

Proposed upgraded trash

screen with platform to

enable collection and safe

removal of debris.

Existing paving

Hard standing trash screen platform

Channel clear opening

Proposed trash screen
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Galvanised mild steel

grade 316ss bars to be

constructed due to

aggressive flows.

Existing 0.6Ø pipe.
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1.50

Open mesh galvanised

mild steel diamond pattern

flooring type 25F25L.

Open mesh galvanised

mild steel diamond pattern

flooring type 25F25L.

Proposed trash screen bars.

Existing footway and

ground level.

Left hinge flood gate to be

deployed on driveway.

Flood gate height TBC.

Flood door to replace

existing door.

Flood door to replace

existing door.

Removable trash screen

designed to meet EA

guidelines.

Property to be protected

with flood door.

Replace mineral insulation

within walls with closed

cell insulation.

Air vents to be sealed with

flood proof covering.

All necessary

pipes within

dwelling to be

fitted with

non-return valves.

Replace mineral insulation

within walls with closed

cell insulation.

Re-pointing external walls

with water resistant mortar.

Property to have IPP.

Please see adjacent

drawing for further detail.

Property to have IPP.

Please see adjacent

drawing for further detail.

Protect external walls with

waterproof coating.

Proposed pipe upgrade

(River Es) to 800Ø.
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