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BASIS OF REPORT 

This document has been prepared by SLR Consulting Limited with reasonable skill, care and diligence, and taking account of the 
manpower, timescales and resources devoted to it by agreement with Frontier Estates Limited (the Client) as part or all of the services 
it has been appointed by the Client to carry out. It is subject to the terms and conditions of that appointment. 

SLR shall not be liable for the use of or reliance on any information, advice, recommendations and opinions in this document for any 
purpose by any person other than the Client. Reliance may be granted to a third party only in the event that SLR and the third party 
have executed a reliance agreement or collateral warranty. 

Information reported herein may be based on the interpretation of public domain data collected by SLR, and/or information supplied 
by the Client and/or its other advisors and associates. These data have been accepted in good faith as being accurate and valid.   

The copyright and intellectual property in all drawings, reports, specifications, bills of quantities, calculations and other information set 
out in this report remain vested in SLR unless the terms of appointment state otherwise.   

This document may contain information of a specialised and/or highly technical nature and the Client is advised to seek clarification on 
any elements which may be unclear to it.  

Information, advice, recommendations and opinions in this document should only be relied upon in the context of the whole document 
and any documents referenced explicitly herein and should then only be used within the context of the appointment.  
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EXECUTIVE SUMMARY 

SLR Consulting Ltd has prepared this Flood Risk Assessment (FRA) and Drainage Strategy (SWDS) on behalf of 
Frontier Estates Limited to support the Planning Application for a 66 bedroom care home with associated car 
parking, landscaping and amenity space in land off Silver Birch Way, Middleton-on-Sea PO22 6SE (the ‘Site’).  A 
summary of the key finding from the FRA and DS are provided below. 

Subject Element Findings 

Site Flood Risk 

Tidal The site is remote from any tidal extent and at low risk of tidal flooding. 

Fluvial 
The site is located within Flood Zone 1 which is described as having a low risk of flooding. 
Climate change is unlikely to increase the risk of fluvial flooding at this site over the 75 year lifetime 
of the proposed development. 

Ground Water 

There is a medium risk of groundwater flooding.  Site testing and BGS borehole scans indicate the 
possibility of shallow groundwater in the region. However, the SFRA indicates that there is less than 
25% chance of groundwater flooding at the site and there are no features at or in the vicinity of the 
site associated with groundwater emergence.  
Continuous groundwater monitoring over the winter months has shown that groundwater levels can 
be high in the locality. 

Surface Water Whilst there are two ditches in poor condition inside the southern site boundary, overall, there is a 
very low risk of surface water flooding. 

Sewers and Artificial 
Sources 

The rising main/gravity main adjacent to the Site boundary flows between wastewater treatment 
works in a general north westerly direction away from the Site. With ground levels reducing away 
from the Site and towards the Yapton Road sewer flooding is not anticipated to be a risk to the Site. 

Planning 
Requirements 

Sequential Test and 
Exception Test 

The Sequential Test and Exception Test are not be required as the site is within Flood Zone 1. The 
Proposed Development has been classified as ‘More Vulnerable’. 

Mitigation 
measures 

Design Flood Event 
The design flood event (DFE) is the defended 1 % AEP event.  A climate change allowance has been 
considered for peak flows (30%) and peak rainfall intensity (40%) at the development site with no 
anticipated adverse impact. 

Finished Floor Levels 
The site is at low risk of tidal and fluvial flooding. However, the buildings are proposed to be raised to 
4.9m AOD, nominally 150mm higher than the surrounding ground level at the lowest point of the 
site. 

Safe access and egress Not required. 

Floodplain 
compensation Not required. 

Surface water drainage 
strategy 

The concept Surface Water Drainage Strategy has been developed including permeable paving to 
improve water quality, proprietary ‘crate’ storage for attenuation, filter drains to improve water 
quality with an outfall to the existing ditch restricted to greenfield runoff rates.  The discharge of 
surface water runoff resulting from the proposed development into the existing ditch will be 
restricted to 1.5l/s. 
The existing ditches within the southern boundary will be cleared and restored. 

Residual Risk 

The drainage strategy has been designed to accommodate flows in excess of the DFE with the effects 
of climate change. 
Exceedance flood events in excess of the design standard have also been considered with storage 
provided within the Site car parking area.  Events greater than this will revert to the pre-existing 
runoff regime with flow to the existing ditch. 

Conclusion This FRA demonstrates that, with the measures implemented to mitigate and minimise risk, for the 
DFE of 1 % AEP the overall flood risk to the site over the design life of the proposals is low. 

ARUN DISTRICT COUNCIL M/68/20/PL



Frontier Estates Limited  
FRA & Drainage Strategy 
Yapton Road, Middleton-on-Sea 

 
SLR Ref No:402.06594.00008.RC 

August 2020 

 

 
Page 1  

 

1.0 INTRODUCTION 

1.1 Terms of Reference 
In February 2019, SLR Consulting Limited (SLR) was appointed by Frontier Estates Limited (the Client) to provide 
consultancy services to support a planning application for the construction of an 66 bed care home with 
associated car parking and soft landscaping at the Former Yapton Road Poultry Farm, Yapton Road, Middleton-
on-Sea, West Sussex, PO22 6DY (referred to as ‘the Site’). 

This document, a Flood Risk Assessment and Drainage Strategy (FRA), records the findings of a site walkover 
survey and presents information with respect to the Site’s hydrological and hydrogeological setting and the 
potential for flooding. 

The report has been completed by SLR Consulting’s Hydrology and Hydrogeology team based at Treenwood 
House, Rowden Lane, Bradford on Avon, Wiltshire, BA15 2AU (Tel: 01225 309400). 

The Site is centred at National Grid Reference (NGR) SU 973 007, on the northern outskirts of Middleton-on-Sea.  
A site location plan is provided as Figure 1-1. 

Figure 1-1 
Site Location Plan 

 

Legend 

Approx. Site Location 
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1.2 Background and Aims 
With reference to the Flood Map for Planning (Rivers and Sea)1 the Site does not lie within as area considered to 
be at risk of fluvial or tidal flooding.  An extract of the Flood Map for Planning is provided by Figure 1-2. 

Figure 1-2 
Extract of the Flood Map for Planning 

 
As the Site covers an area less than 1 hectare (ha) and lies outside an area at risk of fluvial or tidal flooding, with 
reference to footnote 50 of the National Planning Policy Framework2 (NPPF), any planning application for 
development on the Site would not normally have to be accompanied by a site-specific FRA. 

However, as the flood map for planning does not make any allowance for the impact of climate change, this FRA 
has been prepared to assess the impact of climate change on the fluvial and/or tidal flood risk and the flood risk 
from other potential sources. 

1.3 Best Practice 
This report has been prepared in accordance with the advice and requirements prescribed in current best 
practice documents relating to the management of flood risk in development published by the Construction 
Industry Research and Information Association (CIRIA)3, the British Standards Institution (BSI) BS85334 and the 
Environment Agency’s National Standing Advice on Development and Flood Risk5. 

______________________ 
1  Government Digital Service (Accessed on 02 July 2019) https://flood-map-for-planning.service.gov.uk/ 
2  National Planning Policy Framework, Department for Communities and Local Government (Updated February 2019) 
3  CIRIA Report C624, Development and flood risk – guidance for the construction industry (October 2004) 
4  BS8533:2017, Assessing and managing flood risk in development – Code of Practice (December 2017) 
5  Department for Environment, Food & Rural Affairs and Environment Agency (2015). Flood risk assessment: local planning authorities 

(Accessed 15 July 2019 at https://www.gov.uk/guidance/flood-riskassessmentlocal-planning-authorities) 

Approx. Site Location 

Legend 

Fluvial Flooding: 1.0% AEP 

Fluvial Flooding: 0.1% AEP 
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2.0 SITE DETAILS 

2.1 Existing Site Description 
The Site, which is the former Yapton Poultry Farm extends to approximately 0.61ha and is located wholly within 
West Sussex County Council administrative area. 

The Site is accessed off Silver Birch Drive which, together with a public footpath forms the southern boundary to 
the Site.  The Yapton Road provides the eastern boundary, with the north and western boundaries are arable 
fields. 

The only permanent structure is a former farmhouse, which is located in the southeast of the Site.  The 
farmhouse is a two-storey building with single storey extensions on its west and north elevations. The building 
is of brick construction with a pitched tiled roof. 

The remainder of the structures on Site comprise former chicken sheds varying in size from 10m by 5m to 2m by 
2m.  In total thirteen larger sheds are present and sixteen smaller sheds are present. 

The brick base courses of a further three large demolished sheds were present in the centre of the site. 

With the exception of the rough tarmac surfaced footpath crossing the south of the Site, the external areas are 
permeable and comprise rough / dense vegetation.  Several mature and semi-mature trees are located in the 
southwest of the Site. 

2.2 Topography 
A topographic survey of the Site was completed by Offington Land Surveys in August 2015 to Ordnance Datum 
and is enclosed at Appendix 01.  The survey indicates the ground levels across the Site fall in a general easterly 
direction from an elevation of approximately 4.80m Above Ordnance Datum (AOD) in the western corner of the 
Site, to approximately 3.98m AOD at the footpath alongside Yapton Road. 

2.3 Geological and Hydrogeological Context 

2.3.1 Geology 

Published British Geological Survey (BGS) online geology maps6 indicate that the bedrock geology at the Site 
consists of Lewes Nodular Chalk Formation - Chalk, which is overlain by superficial deposits of River Terrace 
Deposits – Sand, Silt and Clay. 

The bedrock is formed from sedimentary rocks that are shallow-marine in origin.  They are biogenic and detrital, 
generally comprising carbonate material (coccoliths), forming distinctive beds of chalk. 

Intrusive ground investigation works were undertaken by SLR in May 2019 and recorded the presence of topsoil 
to be depth of 0.15-0.25m below ground level (bgl) across the Site.  The topsoil is underlain by gravelly silts with 
sand and further silts recorded within the trial pits to depths of approx. 3.20m.  Sandy gravels recorded to 5.20m 
in Trial Pits WS-01, WS-02, WS-03 & WS-04. 

A copy of the trial pit and window sampler logs is enclosed at Appendix 02 along with a plan showing the location 
of each pit. 

______________________ 
6  BGS Website (Accessed on 23 July 2019) http://mapapps.bgs.ac.uk/geologyofbritain/home.html 
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Defra MAGIC mapping7 describes the soil type as ‘loamy soils with naturally high groundwater’. In this regard 
groundwater was encountered from 1.55 to 1.83m bgl generally in the chalk formation, confined by the overlying 
cohesive River Terrace Deposits. 

2.3.2 Hydrogeology 

The superficial geology (River Terrace Deposits) is designated as a ‘Secondary (A) aquifer’. 

The underlying chalk aquifer is designated as a ‘Principal aquifer’.  However, there are no Groundwater Source 
Protection Zones (SPZ) in the vicinity or within 500m of the Site.  Groundwater SPZs have been developed by the 
Environment Agency to map the catchment areas of abstractions that are used for public drinking water supply 
and Zone 1 ‘is defined by a travel time of 50-days or less from any point within the zone at, or below, the water 
table.  Additionally, the zone has as a minimum a 50-metre radius.  It is based principally on biological decay 
criteria and is designed to protect against the transmission of toxic chemicals and water-borne disease.’ 

A number of groundwater and surface water abstraction licences (at minimum 949m and 595m from the site 
respectively) are known to exist. 

Groundwater monitoring was carried out on 7th May 2019, 24th October 2019, 13th December 2019 and 20th 
March 2020 in three window sampler boreholes in the locations shown on the Drawing No. 3 enclosed at 
Appendix 02.  Results from the manual monitoring is shown in Table 2-1 and Figure 2-1 
. 

Table 2-1 
Manual Groundwater Monitoring 

BH Ref. 
Depth to Groundwater (m bgl) 

07/05/2019 24/10/2019 13/12/2019 20/03/2020 

WS01 1.080 2.212 1.290 0.185 

WS02 1.418 2.254 1.173 1.095 

WS03 1.065 2.229 1.640 0.551 

MW101 1.615 - 2.172 0.973 

 

______________________ 
7 Defra online interactive maps (Accessed on 18 August 2020) http://magic.defra.gov.uk/MagicMap.aspx 
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Figure 2-1 
Groundwater Level at all Boreholes 

 

The results from the manual dip monitoring over the winter period show that the peak water level was 0.18m 
below ground level at WS01. 

Continuous monitoring was also completed throughout the winter of 2019/2020 to determine the peak ground 
water level at the site.  Unfortunately, when the monitoring was installed two of the wells had been vandalised 
at WS01, and at WS03 which was at the most appropriate location closest to the predicted proposed attenuation 
storage.  The logger was placed in the safer more remote location at WS02.  The results from the data logger are 
summarised below and show that the peak water level over the winter period was 0.18m below the existing 
ground level at WS02. 
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Figure 2-2 
Data logger data at borehole WS02 

 

In summary, the extensive winter groundwater monitoring has shown that the peak groundwater level in the 
area of the proposed attenuation storage was just 0.18m bgl. 

Whilst the data logger and the manual dip data correlate well, the final manual reading for WS02 shows a 
discrepancy.  However, the underlying trends are clear that the groundwater level in both the north and the 
south of the site can be just 200mm below ground level during the early parts of the year. 

2.4 Hydrological Context 

2.4.1 Local Hydrology 

Whilst there is a ditch shown on the topographic survey traversing the inside the southern site boundary, the 
feature is minor and not shown on the Ordnance Survey 1:25,000 scale mapping.  There are no further surface 
waterbodies, or springs located within the site boundary. 

The nearest watercourse was identified to be the Pigeonhouse Stream that passes within 50m to the west of the 
site that drains land north of Middleton-on-Sea including Worms Wood managed by the Woodland Trust to the 
area north of Worms Lane.  These ditches eventually discharge into the Ryebank Rife located c.800m north of 
the site that discharges to the English Channel when conditions allow. 

There is evidence of a ponded area in an adjacent field 75-100 metres to the north of the site.  Figure 2-3 
 shows a ponded area during a site visit on 23rd February 2020. 
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Figure 2-3 
Ponded area near Yapton Road 

 
1m resolution aerial photogrammetry (LiDAR) data (LiDAR) has been used to investigate any potential pathways 
between the field and the proposed development. 

Two principal pathways have been investigated; firstly, a direct flow route to the site, and secondly a route to 
Yapton Road to the south east of the site near the roundabout with Silver Birch Drive.  A plan and long section 
for each route has been produced below. 

Route 1 Direct 

Ground elevations generally decrease northwards towards the Ryebank Rife, which is located approximately 
800m north of the site.  As shown in Figure 2-4 
, the proposed development is located at a higher elevation (approximately 5m AOD) compared to the field 
located to the north of the development (approximately 3.4m AOD).  Ground elevations immediately north of 
the field are also situated at a lower elevation than the proposed development, with the highest point situated 
at approximately 4.4m AOD.  Therefore, any surface water ponding in the field will preferentially escape 
northwards away from the site and back towards the Ryebank Rife. 
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Figure 2-4 
Route 1 Plan and Section AA’ 

 

Route 2 Yapton Road 

From the long section in Figure 2-5 
 it can be seen that the elevation profile increases from the field to the road, and then along the road to the site.  
However, there is a small area of low topography noted in the very south east corner of the existing Site. 

Figure 2-5 
Route 2 Plan and Section BB’ 
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Based on the line of section drawn, for the surface water to spill onto Yapton Lane, the surface water would need 
to rise from approximately 3.4m AOD at the base of the field to 3.8m AOD (400mm) nearer the roadside.  
However, with generally lower levels to the north it is considered that flow will preferentially head north to the 
Ryebank Rife rather than pass uphill to the site. 

2.4.2 Existing Drainage Infrastructure 

In response to a utility search a Southern Water asset plan was obtained, showing both surface and foul water 
assets; a copy of which is enclosed at Appendix 03. 

The Southern Water surface water drainage network passes along Silver Birch Drive and at the closest manhole 
to the Site access flows from a 300mm to a 450mm diameter pre-cast concrete pipe. 

The farmhouse is connected to the public foul sewer.  A foul sewer is shown crossing the southern section of the 
Site, under the footpath, with an east to west flow.  In the east of the Site (i.e. to the east of Southern Water 
manhole chamber ref: 3701) the sewer is marked as a rising main.  To the west of manhole 3701 the sewer is 
marked as a standard gravity fall sewer, with a vent column located c.50m west of the Site. 
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3.0 DEVELOPMENT PROPOSAL 

3.1 Proposed Development Description 
A planning application will be made for Frontier Estates Limited and will seek to demolish the existing buildings 
and redevelop the site into a care home, which will comprise: 

 A two-storey building with a partial basement; 
 66 no. en-suite bedrooms, along with internal communal and operational areas; 
 Car parking and cycle storage, and 
 Managed landscaped gardens. 

Details of the proposed development are enclosed at Appendix 04. 

3.2 Anticipated Lifetime of Development 
In line with Planning Policy Guidance (PPG) and best practice guidance (BS8533), a 75 years lifetime of 
development should be applied to this commercial development. 

3.3 Flood Risk Vulnerability 
With reference to PPG Table 2: Flood Risk Vulnerability Classification ‘residential care homes’ are classified as a 
More Vulnerable use. 

3.4 Planning Context 

3.4.1 National Planning Policy 

This FRA report has been completed in accordance with the guidance presented in NPPF2 and with reference to 
the PPG for flood risk and coastal change8. 

3.4.2 Regional Planning Policy 

In addition to national planning policy and associated guidance, the West Sussex County Council (WSCC) have 
expanded on the documents at National level, by giving further detail to the Non-statutory technical standards 
for SuDS.  These practice guidance notes9 have been produced by the Local Authority SuDS Officer Organisation 
(LASOO) in 2016.  

Both the WSCC ‘Policy for the Management of Surface Water’ and ‘A Guide for master planning sustainable 
drainage into developments’ have been produced to supplement the planning guidance. 

3.4.3 Local Planning Policy 

The site is located within West Sussex County Council, where development is guided by their Core Strategy10 for 
development and planning policies. In relation to flood risk the Development Requirements SPD sets out key 
requirements which are reproduced below: 

______________________ 
8 Planning Practice Guidance to the National Planning Policy Framework : Department for Communities and Local Government (March 
2014) 
9    Non-statutory technical standards for Sustainable Drainage, LASOO, 2016 
10  Arun District Council Core Strategy, Adopted 11th July 2016 
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Policy W SP1 Water  

… Development will be encouraged to make active use of surface water as a design feature and permitted where it identifies measures to improve 
and enhance water-bodies, coastal habitats or provides additional flood relief. 

The Council will also support development that: 

a. Is appropriately located, taking into account flood risk and promotes the incorporation of appropriate mitigation measures into new 
development, particularly SuDS that reduces the creation and flow of surface water and improves water quality. 

b. Reduces the risk to homes and places of work from flooding whilst increasing biodiversity; 
c. Delivers a range of community benefits including enhancing the quality of life and providing greater resistance to the impact of climate 

change. 

Policy W DM1 Water Supply and Quality 

… Where surface water and foul water drainage systems are approved as part of the consideration of a planning application, conditions may be 
imposed upon the permission relating to dates for implementation or other detailed technical requirements. In order to discharge conditions, 
the developer will be required to submit a statement from a suitably qualified and experienced engineer that the measures have been adequately 
and satisfactorily implemented. 

Policy W DM2 Flood Risk  

… Development in areas at risk from flooding, identified on the latest Environment Agency flood risk maps and the Councils’ Strategic Flood Risk 
Assessment (SFRA), will only be permitted where all of the following criteria have been satisfied… [As the site is in Flood Zone 1 Policy W DM2 
Flood Risk does not apply] 

Policy W DM3 Sustainable Urban Drainage Systems  

… To increase the levels of water capture and storage and improve water quality, all development must identify opportunities to integrate a 
range of SuDS, appropriate to the size of development, at an early stage of the design process. 

Proposals for major development must also integrate SuDS within public open spaces and roads ….. integrated into the overall development…… 
In order to ensure SuDS discharge water from the development at the same or lesser rate, as prior construction, developers must: 

f. Follow the hierarchy of preference for different SuDS as set out in the SuDS Manual. 

g. Undertake up to six months groundwater monitoring within the winter period. 

h. Undertake winter percolation testing in accordance with RE365. 

i. Designed to ensure there is no flooding in 1in 30 year storm event. 

j. Design must take account of the 1 in 100 year storm event plus 30% allowance for climate change, on stored volumes… Any excess flows must 
be stored within the site boundary, and within designated storage areas. 

Policy SD SP1 Sustainable Development  

…When considering development proposals the Council will take a positive approach that reflects the presumption in favour of sustainable 
development contained within NPPF…. 

3.4.4 Arun Strategic Flood Risk Assessment 

The Combined Level 1 and Level 2 Arun District Council Strategic Flood Risk Assessment11 (SFRA) provides 
the background on strategic flood risk within Arun District Council region.  

Refer to Appendix 05 for figures displaying local historic flood incidents and groundwater flood risk. 

In particular, it provides the following advice for future development: 

Future development must seek opportunities to reduce overall levels of flood risk at the site, for example by:   

 Reducing volume and rate of surface water runoff based on Local Plan policy and LLFA Guidance   
 Locating development to areas with lower flood risk  
 Creating space for flooding.  
 Integrating green infrastructure into mitigation measures for surface water runoff from potential 

development and consider using Flood Zones 2 and 3 as public open space. 

  

______________________ 
11 Combined Level 1 and Level 2 Strategic Flood Risk Assessment, JBA, November 2016 
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4.0 ASSESSMENT OF FLOOD RISK 

4.1 Potential sources of flooding 
There are a number of potential sources of flooding and these include: 

• Flooding from rivers or fluvial flooding; 

• Flooding from the sea or tidal flooding; 

• Flooding from surface water or pluvial flooding; 

• Flooding from groundwater; 

• Flooding from sewers; and 

• Flooding from reservoirs, canals, and other artificial sources. 

The flood risk from each of these potential sources is discussed below. 

4.1.1 Flooding from Rivers or Fluvial Flooding and Sea or Tidal Flooding 

With reference to the Flood Map for Planning (Rivers and Sea)1, the Site to lie within an area having less than 
0.1% Annual Exceedance Probability (AEP) of flooding from these sources. 

The flood risk from these sources is not significant and has not therefore been considered further. 

4.1.2 Flooding from Surface Water or Pluvial Flooding 

An extract from the Long Term Flood Risk Information12 mapping showing areas potentially at risk of flooding 
from surface water has been provided as Figure 4–1. 

The surface water flood risk categories are defined as: 

• Very Low: less than 1 in 1,000 (0.1% AEP) chance of flooding in any given year; 

• Low: less than 1 in 100 (1% AEP) but greater than or equal to 1 in 1,000 (0.1% AEP) chance of flooding in 
any given year; 

• Medium: between 1 in 100 (1% AEP) and 1 in 30 (3.3% AEP) chance of flooding in any given year; and 

• High: greater than 1 in 30 (3.3% AEP) chance of flooding in any given year. 

______________________ 
12  Government Digital Service (Accessed 23 July 2019) https://flood-warning-information.service.gov.uk/longterm-flood-risk/ 
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Figure 4-1 
Extract of the Environment Agency Surface Water Flood Map 

 
The site is generally at a low risk of flooding in flood events up to an including the 0.1% AEP (Annual Exceedance 
Probability) event. However, there is a small area (<30m2) that is shown to flood the ditch from Yapton Road, 
estimated to be between 150-300mm deep, shown in the 0.1% AEP event (the rare 1 in 1,000 year event). 

Additionally, there is a topographical low point in the agricultural field 50m to the north of the site where surface 
water is shown to collect.  This surface water ponds and is shown by the EA mapping to flow north eastwards 
towards Yapton Road and does not affect the Site. 

The SFRA shows an incident of surface water flooding approx. 200m west of the Site, although no further detail 
was available; refer to Appendix 05. 

Surface water drainage across the Site will be formalised as discussed at Section 7.0 which will manage surface 
water runoff and provide significant betterment, in particular to the existing ditches within the southern 
boundary. 

Moreover, from the analysis of two most likely flow routes discussed at Section 2.4.1, it is considered that no 
surface water runoff from a pond in the field will impact the proposed development. 

Flooding from this source is not considered significant and has therefore not been considered further.  However, 
to improve and make good the ditches that flow either side (north and south) of the public footpath along the 
southern site boundary, the scope of works below will be carried out as discussed with Arun DC on 26th July 2020. 

The location of the improvement works is shown on Drawing No. 01 enclosed at Appendix 06. 

Approx. Site Location 

Legend 

High Surface Water Risk: 3.3% AEP 

Medium Surface Water Risk: 1.0% AEP 

Low Surface Water Risk: 0.1% AEP 
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South side of footpath: 

i. Desilting/clearing the ditches to the headwall 
ii. Jetting of the culverts 
iii. Remove existing minor tree from the bed of the ditch 
iv. CCTV check survey to determine if tree has damaged the culvert 

North side of footpath: 

i. Desilting/clearing the ditches to the headwall 
ii. Replacement culvert same diameter (225mm), twin wall poly or concrete 
iii. Pipe bed/surround of concrete or slab over for the access 
iv. Headwalls to be WSCC/Arun DC spec or brick/bagwork 
v. Outfall can be precast, must not encroach into stream, invert just higher than bed. No need for erosion 

control 

4.1.3 Flooding from Groundwater 

Appendix F of the SFRA11 provided in Appendix 05 of this FRA states: 

‘Significant groundwater flood events have been recorded across the district.  This risk is supported by 
the Areas Susceptible to Groundwater Flooding (AStGWF) mapping suggests that susceptibility to 
groundwater flooding is generally high across the district. 

The AStGWF is a strategic scale map showing groundwater flood areas on a 1km square grid. The 
application Site is shown as having a less than 25% rating (the lowest risk). This data shows the proportion 
of each 1km grid square, where geological and hydrogeological conditions indicate that groundwater 
might emerge.  It does not show the likelihood of groundwater flooding occurring, nor does it take 
account of the chance of flooding from groundwater rebound (rising groundwater levels resulting from a 
reduction in abstraction rates from groundwater).’ 

The SFRA advises that the data should not be used as sole evidence for any specific flood risk management, 
land use planning or other decisions at any scale.   

‘However, the data can help to identify areas for assessment at a local scale where finer resolution 
datasets exist.  It should be noted that although an area may be designated as susceptible to 
groundwater flooding, this does not mean that groundwater flooding will definitely be a problem within 
these areas, rather it provides an indication of potential risk.’  

From a visual inspection at the Site there are no features at or in the vicinity of the site associated with 
groundwater emergence. 

Flooding from this source is not considered to be significant and has therefore not been considered further. 

4.1.4 Flooding from Sewers 

As discussed at Section 2.4.2, there is a foul sewer adjacent to the southern boundary of the Site as shown on 
the SW Drawing ‘327966 – Yapton Poultry Farm’, refer to Appendix 03.  The rising main becomes a gravity main 
adjacent to the Site boundary and flows from the waste water treatment works (WWTW) at Ford Aerodrome to 
Tangmere WWTW in a general north westerly direction away from the Site.  

With topographic ground levels reducing towards the Yapton Road it is not unreasonable to consider that any 
resultant sewer flooding would migrate to the east and away for the Site.  It is recommended that proposed 
ground levels mimic this effect. 

Flooding from this source is not considered to be significant and has therefore not been considered further. 
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4.1.5 Flooding from Reservoirs, Canals and other Artificial Sources 

Based upon Long Term Flood Risk Information12 mapping, the Site lies outside an area denoted as being at risk 
of flooding from a breach (failure) of a raised reservoir embankment. 

4.1.6 Flooding from Infrastructure Failure 

With reference to the 1:25,000 scale Ordnance Survey mapping, the two closest WWTW’s are located over 3.2km 
from the Site and are not likely to cause a flood risk at the Site. 

4.2 Flood Risk Summary 
A summary of the potential sources of flooding and the flood risk arising from them is presented in Table 4-1. 

Table 4-1 
Potential Sources of Flooding 

Potential Source of flooding Significant Flood Risk at the Site (Y/N) 

Rivers or Fluvial Flooding N 

Sea or Tidal Flooding N 

Surface Water or Pluvial Flooding N 

Groundwater N 

Sewers N 

Reservoirs, Canals and other Artificial Sources N 

Infrastructure Failure N 

The flood screening assessment indicates that the Site is not a significant risk of flooding. 

4.3 Flood Zone 
The definition of flood zones is provided by Table 1: Flood zones at PPG Paragraph 065 and is summarised below: 

 Zone 1 - low probability (Flood Zone 1). Land having a less than 1 in 1,000 annual probability of river or 
sea flooding. 

 Zone 2 - medium probability (Flood Zone 2) Land having between a 1 in 100 and 1 in 1,000 annual 
probability of river flooding; or Land having between a 1 in 200 and 1 in 1,000 annual probability of sea 
flooding. 

 Zone 3a - high probability (Flood Zone 3a) Land having a 1 in 100 or greater annual probability of river 
flooding; or Land having a 1 in 200 or greater annual probability of sea flooding. 

 Zone 3b - the functional floodplain (Flood Zone 3b) This zone comprises land where water has to flow or 
be stored in times of flood. Local planning authorities should identify in their Strategic Flood Risk 
Assessments areas of functional floodplain and its boundaries accordingly, in agreement with the 
Environment Agency. 

Based on the screening study, the entire Site lies within Flood Zone 1. 
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5.0 POLICY STATUS FOR PROPOSED DEVELOPMENT 

5.1 Flood Risk Compatibility 
As discussed at Section 3.2, the proposed development is classified as a More Vulnerable use and, with reference 
to Section 0, the Site has been assessed as being within Flood Zone 1. 

Therefore, with reference to Table 3: Flood risk vulnerability and flood zone ‘compatibility’ at PPG Paragraph 067 
(reproduced as Table 5-1), the proposed development would be considered an ‘appropriate’ form of 
development. 

Table 5-1 
Flood Risk Vulnerability and Flood Zone ‘Compatibility’ 

Flood Risk 
Vulnerability 
Classification 
(PPG Table 2) 

Essential 
Infrastructure 

Highly 
Vulnerable 

More 
Vulnerable 

Less 
Vulnerable 

Water 
Compatible 

Fl
oo

d 
Zo

ne
 (P

PG
 T

ab
le

 1
) 

Zone 1      

Zone 2  
Exception Test 

Required    

Zone 3a 
Exception 

Test Required x 
Exception 

Test 
Required 

  

Zone 3b 
(functional 
floodplain) 

Exception 
Test Required 

x x x  

Key:      Development is appropriate  x    Development should not be permitted 

5.2 Sequential Test 
As the Site lies within Flood Zone 1 the Sequential Test does not have to be applied. 

5.3 Exception Test 
As the Site lies within Flood Zone 1 the Exception Test does not have to be applied. 
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6.0 CLIMATE CHANGE 

6.1 Peak River Flow Allowance 
The assessment of the impact of climate change on the flood risk at the Site has been based on the most recent 
advice on climate change is provided by the Environment Agency13.  An extract of Table 1 peak river flow 
allowances by river basin district (use 1961 to 1990 baseline) is reproduced as Table 6-1 for the Southern area of 
England. 

Table 6-1 
Peak River Flow Allowances by River Basin District 

River Basin 
District 

Allowance 
Category 

Total Potential 
Change Anticipated 
for ‘2020s’ (2015 to 

39) 

Total Potential 
Change Anticipated 
for ‘2050s’ (2040 to 

2069) 

Total Potential 
Change Anticipated 
for ‘2080s’ (2070 to 

2115) 

South East 

Upper End 25% 50% 105% 

Higher Central 15% 30% 45% 

Central 10% 20% 35% 

With reference to Section 3.2, the proposed development is considered a More Vulnerable use.  The Environment 
Agency advises that for More Vulnerable uses in Flood Zone 1 within the South East River Basin District, the 
Central allowance category should be used to assess the impact of climate change on the flood risk at the Site. 

Based on Table 6-1 and uplift of 35% to the 1% AEP peak fluvial flow should be considered when assessing fluvial 
flood risks over the lifetime of the proposed development (refer to Section 3.2), i.e. to 2094. 

With reference to Section 4.3, the 1% AEP flood extent defines Flood Zone 3.  Comparison of the Flood Zone 3 
shown by the Flood Map for Planning (Rivers and Sea)1 to the LiDAR data indicates a 1% AEP flood level of 
approximately 14.10m AOD nearest to the Site. 

The EA advised that the Site is at very low risk as it is 340m away from Flood Zone 2 envelop (1% AEP to 0.1% 
AEP flood event) of the Ryebank Rife. The maximum recorded historical flood level in the Rife at Bognor was 
1.14m AOD on 15 February 2014 some 3.66m below that of the lowest level on the site of approximately 4.80m 
AOD. 

The indicative Flood Map for Planning (Rivers and Sea)1 also shows little increase between the 1% AEP (Flood 
Zone 3) and the 0.1% (Flood Zone 2) flood levels.  A 35% uplift to the 1% AEP peak fluvial flow is not therefore 
expected to result in an increase in the 1% AEP flood level greater than 4.80m and it is therefore expected that 
the Site would remain dry when accounting for the impact of climate change on the 1% AEP fluvial flood level. 

______________________ 
13  Environment Agency, February 2016. Flood risk assessments: climate change allowances (Accessed 23 July 2019 at 

https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances) 
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6.2 Peak Rainfall Intensity Allowance 

The most recent advice on climate change is provided by the Environment Agency14.  An extract of Table 2 peak 
rainfall intensity allowance in small and urban catchments (use 1961 to 1990 baseline) is reproduced as Table 
6-2. 

Table 6-2 
Table 2 peak rainfall intensity allowance in small and urban catchments (use 1961 10 

1990 baseline) 

Allowance 

Category 
Total potential change 

anticipated for 2010 to 2039 
Total potential change 

anticipated for 2040 to 2059 
Total potential change 

anticipated for 2060 to 2115 

Upper End 10% 20% 40% 

Central 5% 10% 20% 

In line with Table 4–1, the Surface Water Management Strategy will be developed to take into account increases 
in rainfall intensity of 40% over the lifetime of the entire development. 

  

______________________ 
14 Environment Agency, February 2016. Flood risk assessments: climate change allowances (Accessed 18 August 2020 at 
https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances) 
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7.0 SURFACE WATER DRAINAGE STRATEGY 

7.1 Sustainable Drainage Systems 
Current best practice guidance document, The SuDS Manual (CIRIA Report C753)15, promotes sustainable water 
management through the use of SuDS.  There are four main categories of SuDS which are referred to as the ‘four 
pillars of SuDS’ as shown in Figure 7-1. 

Figure 7-1 
Four Pillars of SuDS (after CIRIA Report C753) 

 
The SuDS Manual identifies a hierarchy of SuDS for managing runoff, which is commonly referred to as a 
‘management train’ and is depicted in Figure 7-2: 

 Prevention – the use of good site design and housekeeping measures on individual sites to prevent 
runoff and pollution (e.g. minimise areas of hard standing). 

 Source Control – control of runoff at or very near its source (such as the use of rainwater harvesting). 

 Site Control – management of water from several sub-catchments (including routing water from roofs 
and car parks to one/several large soakaways for the whole site). 

 Regional Control – management of runoff from several sites, typically in a retention pond or wetland. 

______________________ 
15  CIRIA (2015).  Report C753, The SuDS Manual 
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Figure 7-2 
SuDS Management Train 

 
It is generally accepted that the implementation of SuDS, as opposed to conventional drainage systems, provides 
several benefits by: 

 Reducing peak flows to watercourses or sewers and potentially reducing the risk of flooding 
downstream; 

 Reducing the volumes and frequency of water flowing directly to watercourses or sewers from 
developed sites; 

 Improving water quality over conventional surface water sewers by removing pollutants from diffuse 
pollutant sources; 

 Reducing potable water demand through rainwater harvesting; 

 Improving amenity through the provision of public open spaces and wildlife habitat; and replicating 
natural drainage patterns, including the recharge of groundwater so that base flows are maintained. 

In addition to the above, Arun District Council and West Sussex County Council, as the lead Local Flood Authority 
(LLFA), both promote the use of Sustainable Drainage Systems (SuDS); refer to Section 3.4.3. 

7.2 Proposed Discharge Arrangement 
With reference to The SuDS Manual, the hierarchy of preferred disposal options for surface water runoff from 
development sites in decreasing order of sustainability is as follows: 

1. Infiltration to Ground; 

2. Discharge to Surface Waters; or 

3. Discharge to Sewer. 

Table 7-1 summarises the suitability of disposal methods suitability in the context of the Site and the proposed 
development. 
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Table 7-1 
Suitability of Surface Water Disposal Methods 

Surface Water Disposal 
Method (in Order of 

Preference) 
Suitability Description 

Method Suitable? 
(Y / N) 

Infiltration to Ground 

As discussed at Section 2.3.2, peak groundwater level in the area of the 
proposed attenuation storage will be 0.18m bgl. 

The SuDS Manual recommends that ‘there should be a minimum depth of 1m 
of unsaturated aquifer material between the base of any infiltration system 
and the maximum likely groundwater level (taking account of any shifts in 
groundwater level resulting from extended periods of wet weather)’.  To 
protect the Lewes Nodular Chalk formation from pollution it is therefore 
proposed that infiltration to the ground is discounted and the proposed 
drainage system be lined and anchored if/as required. 

N 

Discharge to Surface 
Waters 

As discussed at Section 2.4.1, there is a surface water ditch located just inside 
the southern boundary of the Site.  A suitably restricted connection into this 
watercourse may be viable. 

Y 

Discharge to Sewer 

As discussed at Section 2.4.2, with reference to Southern Water Drawing 
327966 – Yapton Poultry Farm and enclosed at Appendix 03, there is a 450mm 
diameter surface water sewer serving the residential development to the 
south of the Site.  However, as infiltration to ground and a connection into 
Pigeonhouse Stream can be provided, in line with the SuDS hierarchy, a 
connection to the public surface water sewer has been discounted. 

N 

7.3 Proposed Outline SuDS Strategy 
It is proposed to manage surface water runoff from the development via the following ‘Source Control’, 
‘Conveyance’ and ‘Site Control’ options as summarised in Table 7-2. 

Table 7-2 
Summary of Surface Water Management Strategy SuDS Options 

SuDS Management 
Train Mechanism Application 

Potential Suitable SuDS 
Features 

Source Control 
For the interception of surface water runoff at the source such as 
property buildings, car parking and internal access roads / 
pavements. 

• Filter drains 
• Pervious pavement/tarmac 

(Type C) 

Conveyance 
To convey surface water runoff from ‘Source Control’ 
mechanisms to ‘Site Control’. 

• Filter drains 
• Swales / ditches 

Site Control 
Provides the required surface water attenuation / storage prior 
to controlled discharge to the water environment. 

• Pervious pavement/tarmac 
(Type C) 

‘Source Control’, Conveyance’ and ‘Site Control’ in the form of filter drains and pervious pavement/tarmac are 
considered to be viable and beneficial (in terms of water quality enhancements) option and has been integrated 
into this Surface Water Drainage Strategy (SWDS). 

As discussed within Table 7-1, the SWDS has been developed based on no infiltration.  The system of ‘pervious 
pavement/tarmac’ proposed for this SWDS is therefore Type C – ‘No Infiltration’ and will be lined to prevent 
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infiltration and groundwater ingress.  Design concepts for the different porous surfaces and sub-layers are 
illustrated in Figure 7-316 below. 

Figure 7-3 
Type C: Pervious Pavement/Tarmac System: Design Concept 

 
It is proposed that the car parking area and access road, identified on Drawing No. SWDS 01, be surfaced with 
pervious pavement and tarmac respectively to collect incident rainfall and infiltrate to ground as far as possible.  
A perforated drainage pipe beneath the permeable paving that makes up the access road, as shown on Drawing 
No. SWDS 01, will connect with a below ground proprietary ‘crate’ system to provide the required attenuation 
storage with a catchpit to remove suspended silts. 

Runoff from the roof of the proposed care home will be intercepted by filter drains and conveyed to the 
permeable paving / proprietary ‘crate’ system via a network of filter drains and a below ground piped drainage 
system as shown on Drawing No. SWDS 01.  A typical filter drain detail is provided by Figure 7-4. 

As for the pervious pavement/tarmac, the proprietary ‘crate’ system and filter drains will be lined to prevent 
infiltration and groundwater ingress along the length of the filter drains.  Additionally, to ensure floatation of the 
proprietary ‘crate’ system does not occur they should of the appropriate weight or be anchored down. 

The proprietary ‘crate’ system will drain via below ground pipework to the existing surface water ditch adjacent 
to the southern boundary of the Site albeit at the maximum allowable discharge restricted by a Hydrobrake as 
discussed at Section 7.5. 

______________________ 
16  Illustration extracted from The SuDS Manual 
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Figure 7-4 
Filter Drain: Conceptual Design Details 

 
Indicative locations of the proposed permeable paving, filter drains and drainage network serving the proposed 
development are shown by Drawing No. SWDS 01. 

7.4 Contributing Area 

7.4.1 Proposed Impermeable Area 

The proposed development will render 0.41ha of the Site impermeable which will contribute to surface water 
runoff including roof areas, patios, footpaths and permeable paving. 

7.4.2 Proposed Grassed Area 

As discussed at Section 2.2, ground levels across the Site fall in a general south easterly direction.  As such, surface 
water runoff from the grassed/planted areas will be intercepted by the filter drains shown on Drawing No. SWDS 
01 and will also need to be accounted for within the design of the SWDS. 

However, a fraction of the incident rainfall across the grassed/planted areas will infiltrate through the topsoil 
and be stored within this stratum before evaporating.  A Standard Percentage Runoff (SPR) based on the 
Hydrology of Soil Types (HOST) dataset is used to estimate the fraction of the grassed / planted area contributing 
to surface water runoff and is based primarily on the soil type. 

With reference to the Section 3.2 of the Institute of Hydrology (IoH) Report 12617, the HOST response model for 
the Site is Model E.  Based on soil descriptions provided within Table 3.3 of the IoH126, the ‘sand’ with 
‘unconsolidated, microporous [with] by-pass flow very uncommon’ best describes the geology underlying the Site 
and the hydrogeological site settings discussed at Section 2.3. 

With reference to Figure 3-3 of the IoH126, this soil type has a HOST classification of 7.  Table 4.16 of the IoH126 
recommends an SPR of 44.3% for these HOST classifications. 

Based on the above, an additional 0.09ha will contribute to surface water runoff. 

______________________ 
17  Institute of Hydrology, November 1995.  Repot 126 Hydrology for soil types: a hydrologically-based classification of the soil of the 

United Kingdom 
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7.5 Water Quantity Design Standard 
As discussed within Table 7-1, infiltration methods have been deemed unviable at the Site with runoff attenuated 
and then discharged to the existing ditch along the southern boundary of the Site. 

The management of peak runoff volume and estimation of the peak runoff rate into this ditch are discussed 
below. 

7.5.1 Control of Runoff Volume 

Section 3.3.1 of The SuDS Manual sets out volume control criteria for: 

 Frequent rainfall events. 

 Extreme rainfall events. 

Frequent rainfall events 

The SuDS Manual requires ‘the prevention of runoff from the [Site] for the majority of small (frequent) rainfall 
events (or for the initial depth of rainfall for larger events)’.  This is known as Interception and ‘Inception of about 
5mm is normally achievable.’ 

With reference to Section 24.8 of The SuDS Manual: 

‘Inception can be delivered using one or a combination of process: 

• Rainwater harvesting 

• Infiltration 

• Evapotranspiration using temporary shallow ponding or storage within the soil or upper aggregate 
layers.’ 

As discussed within Table 7-1, the SWDS has been developed based on no infiltration.  However, with reference 
to Table 24.6 of The SuDS Manual, ‘all permeable pavements, whether lined or not, can be assumed to comply, 
provided there is no extra area drained to the permeable pavement.’ 

As shown on Drawing No. SWDS 01, the proposed pervious pavement/tarmac will drain incident rainfall.  
Therefore, as the proposed pervious pavement/tarmac will not drain any ‘extra areas’, it can be assumed to be 
compliant for zero runoff from the first 5mm rainfall. 

As for the remaining proposed impermeable areas, these will be drained via a network of filter drains.  With 
reference to Section 16.4.2 of The SuDS Manual, filter drains provide Interception ‘where they do not allow 
infiltration’, as is the case for this proposed development. 

Extreme rainfall events 

For extreme rainfall events, the SWDS should be designed such that ‘the volume of runoff from the Site (or 
development) area [does] not exceed the volume of runoff from the equivalent area in its natural undeveloped or 
“greenfield” state’. 

Based on ‘a simple method of using the 1:100 year [1% AEP] 6 hour rainfall event’ and applying Equation 24.10 
of The SuDS Manual, the difference in the volume of runoff between the developed and greenfield scenarios (the 
Long Term Storage) is estimated as follows: 
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where: 

RD  = 65.22mm 

A  = 0.61ha 

SPR  = 44.3% or 0.44 

PIMP2  = ଴.ହ଴(ೌ)

଴.଺ଵ
× 100 =  81.97% 

PIMP1  = ଴.ଵଵ(್)

଴.଺ଵ
× 100 =  18.03% 

which results in Volxs of 91.48m3. 

Notes: (a) See Section 7.4. 

(b) This is the area of the existing outbuildings and footpath/access road. 

The proposed development will therefore result in an increase in volume of runoff. 

With reference to Section 3.3.1 of The SuDS Manual, one approach to controlling an increase in Long Term 
Storage is for ‘all the runoff from the site for the 1:100 year [1% AEP] event [to] be discharged at either a rate of 
2l/s/ha or the average annual peak flow rate (i.e. the mean annual flood, QBAR), whichever is greater.’ 

Table 24.1 Summary of runoff estimation methods of The SuDS Manual recommends the application of the 
Revitalised Rainfall-Runoff Method (ReFH2) to estimate greenfield runoff rates.  ReFH2 has therefore been used 
to estimate greenfield runoff rate for the 50% AEP (1 in 2 year) rainfall event as summarised at Table 7-3.  It 
should be noted that QBAR has a return period of approximately 1 in 2.3 years, however, only integers can be 
inputted into ReFH2.  A conservative QBAR peak runoff rate has been estimated assuming a 1 in 2 year return 
period. 

The descriptors for the Site extracted from the Flood Estimation Handbook18 (FEH) Web Service were used in the 
ReFH2 analysis with the AREA set to 1.00ha. 

______________________ 
18 Centre for Ecology and Hydrology (CEH), 2017. Flood Estimation Handbook Web Service (Accessed on 18 August 2020) 
https://fehweb.ceh.ac.uk/GB/map  
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Table 7-3 
Greenfield Runoff Rate Estimate 

AEP (%) 
Estimated Greenfield Runoff Rate 

l/s/ha l/s/0.61ha1 

50 2.5 1.5 

Note: 1 As discussed at above, the entire Site (impermeable and permeable areas) drain to the network.  
As such, the total Site area of 0.61ha has been used to estimate the greenfield runoff rate. 

As the QBAR peak runoff rate of 1.5l/s is greater than 2.0l/s/ha (or 1.2l/s for the entire Site), this has been 
adopted in the design of the SWDS. 

7.5.2 Control of Peak Rate of Runoff 

Section 3.3.2 of The SuDS Manual sets out peak rate of runoff criteria for: 

 Events likely to impact on morphology, ecology or capacity of the receiving surface waters, or the 
capacity of receiving sewers. 

 Extreme events. 

Events likely to impact on morphology, ecology or capacity of the receiving surface waters, or the capacity of 
receiving sewers 

With reference to Section 2.4.2, formal drainage is limited to the existing house with the outbuildings shedding 
directly to ground.  As a conservative approach, it is assumed that the existing house drains to ground and/or 
the foul water sewer identified within Table 7-1. 

During the site visit completed on 5th July 2019, it was observed that the existing outbuildings shed to ground.  
Surface water runoff from the roof of these outbuildings and remaining grassed / vegetated areas, a total area 
of 0.60ha, currently discharges via a combination of infiltration into the underlying strata, evaporation and 
overland flow to the existing ditch within the site boundary. 

On the basis of the above, the existing runoff rate into the ditch is as follows: 

Table 7-4 
Existing Maximum Discharge to the Ditch 

AEP (%) 
Maximum Existing Discharge Rate 

l/s/ha l/s/0.60ha1 

50 2.5 1.5 

3.33 6.1 3.7 

1 8.0 4.8 

Note: 1 For an area of 0.60ha. 

As discussed at Section 7.5.1, to meet the criteria for control of runoff volume, the SWDS has been designed to 
allow a maximum discharge into the surface water sewer of 1.5l/s for a range of AEP rainfall events up to an 
including the 1% AEP rainfall event +40%. 

While during a 50% AEP rainfall event, there will be an increase in the proposed maximum discharge rate into 
the ditch compared to the existing, this increase is small and deemed unlikely to impact the morphology, ecology 
or capacity of the drain. 
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Moreover, for all other AEPs assessed, the maximum discharge rate into the ditch from the proposed 
development will be reduced. 

The proposed SWDS is not considered likely to ‘impact on morphology, ecology or capacity of the receiving 
surface waters, or the capacity of receiving sewers.’ 

Extreme events 

Therefore, in line with Section 3.3.2 of The SuDS Manual, the SWDS ‘should be designed so that peak runoff rates 
for extreme rainfall events (…) are constrained to the greenfield rates of runoff for the same event.’ 

However, as discussed at Section 7.5.1, to meet the criteria for control of runoff volume, the SWDS has been 
designed to allow a maximum discharge into the surface water sewer of 1.5l/s. 

7.6 Water Quality Design Standard 
With reference to The SuDS Manual, post development surface water runoff generated from commercial roofs, 
non-residential car parks and general access roads considered to have a ‘Low’ Pollution Hazard Level as set out 
within Table 7-5.  Footpaths are not identified within The SuDS Manual as having a Pollution Hazard Level 
however, the filter drains are provided as a sustainable means of capturing surface water runoff from the 
footpaths and grassed/planted areas. 

Table 7-5 
Pollution Hazard Potential for Proposed Development 

Land Use 
Pollution 

Hazard Level 

Pollution Hazard Indices 

Total 
Suspended 
Solids (TSS) 

Metals Hydro-Carbons 

Commercial Roofs 

Low 

0.3 0.2 0.05 

Non-residential Car Parks 
0.5 0.4 0.4 

General Access Roads 

The proposed SWDS is required to demonstrate sufficient treatment capability to manage the specified Pollution 
Hazard Indices. 

As discussed at Section 7.3, it is proposed to discharge surface water runoff resulting from the proposed 
development discharge to the existing ditch.  The SuDS Mitigation Indices, provided by the proposed ‘Source 
Control’, ‘Conveyance’ and ‘Site Control’ measures for discharge to surface waters, against the Pollution Hazard 
Indices. 
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Table 7-6 
SuDS Performance: Water Quality Indices Assessment (Discharge to Surface Water) 

Land Use 
Pollution 
Hazard 
Level 

Pollution Hazard and SuDS Mitigation Indices Comparison 

Total Suspended 
Solids (TSS) 

Metals Hydro-Carbons 

Pollution 
Index 

SuDS 
Mitigation 

Index1 

Pollution 
Index 

SuDS 
Mitigation 

Index1 

Pollution 
Index 

SuDS 
Mitigation 

Index1 

Commercial 
Roofs2 

Low 

0.3 0.4 0.2 0.4 0.05 0.4 

Non-
residential Car 

Parks3 
0.5 0.7 0.4 0.6 0.4 0.7 

General 
Access Roads3 

Notes: 1 Indicative SuDS mitigation indices for discharges into surface waters. 

2 Filter drains SuDS Mitigation Indices used for the collection of commercial roof runoff. 

3 Pervious pavement/tarmac SuDS Mitigation Indices used for the collection of incident rainfall. 

As the SuDS Mitigation Index provided by the proposed SuDS measures are greater than or equal to the Pollution 
Hazard Index for discharge to surface waters, the water quality assessment criteria are satisfied. 

7.7 Attenuation Volume Estimate 
Based on a total contributing area of 0.50ha, using the MicroDrainage ‘Source Control’ module, the attenuation 
volumes required for the proposed development in response to a range of AEP rainfall events up to and including 
the 1% AEP rainfall event inclusive of an allowance for climate change (+40%) have been estimated as follows: 

Table 7-7 
Drainage Performance and Sizing 

AEP (%) 
Maximum Allowable 

Discharge to the 
Existing Ditch (l/s)1 

Maximum Proposed 
Discharge to the 

Existing Ditch (l/s) 

Maximum 
Water 

Depth (mm) 

Maximum 
Attenuation Storage 

Required (m3) 

Half Drain 
Time 

(minutes) 

50 

1.5 

1.5 142 109 696 

3.3 1.5 269 206 1157 

1 +40% 1.5 509 389 2205 

Notes: 1 Refer to Section 7.5. 

The proposed below ground proprietary ‘crate’ system, located as shown on Drawing No. SWDS 01, will provide 
a maximum storage of approximately 504m3 over an area of approximately 804m2 and a depth of 660mm.  It 
should be noted that the proprietary ‘crate’ system will have a porosity of 0.95. 

Details of analysis are enclosed at Appendix 07. 
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With reference to the National Standards for sustainable drainage system19 published by Defra: 

‘Drainage systems must be designed so that (…) flooding from the drainage system does not occur: 

a) On any part of the site for a 1 in 30 year [3.33% AEP] rainfall event; and 

b) During a 1 in 100 year [1% AEP] rainfall event in any part of: 

• a building (including a basement); or 

• utility plant susceptible to water (e.g. pumping station or electricity substation); or 

c) On neighbouring sites during a 1 in 100 year [1% AEP] rainfall event.’ 

The proposed SWDS meets the above criteria with no flooding during the range of AEP rainfall events assessed 
up to and including the 1% AEP rainfall event +40%. 

It should be noted that, during a 1% AEP rainfall event +40%, the half drain time for the proposed surface water 
drainage system exceeds the recommended 1440minutes.  However, Section 13.4.1 of The SuDS Manual states 
that, for systems such as this which are designed to manage surface water runoff less than the 3.3% AEP rainfall 
event, ‘designing to half empty in 24 hours [1440 minutes] can result in very large storage requirements and, with 
agreement from the drainage approving body, it may be appropriate to allow longer half emptying times.  This 
decision should be based on an assessment of the performance of the system and the risk and consequences of 
consecutive rainfall events occurring.’ 

With reference to Table 7-7, during a 1% AEP rainfall event +40%, the maximum depth of water within the below 
ground proprietary ‘crate’ system would be 509mm.  In accordance with best practice, the depth of water within 
the proprietary ‘crate’ system should therefore drop to 225mm within 1440 minutes.  This would provide 225mm 
depth of storage within the proprietary ‘crate’ system available for a second 1% AEP rainfall event +40%. 

A depth of water of 225mm within the proprietary ‘crate’ system equates to a storage of 172m3. 

With the proposed proprietary ‘crate’ system set at 660mm deep and based on a maximum depth of water of 
509mm during the first 1% AEP rainfall event +40%, at the start of a second 1% AEP rainfall event +40%, the 
minimum storage available within the proprietary ‘crate’ system would be 115m3.  This storage is supplemented 
by that within the 500mm deep granular material overlying the proprietary ‘crate’ system.  Assuming a porosity 
of 0.3 for this granular material, across an area of 804m2, the additional storage provided is 121m2. 

The storage provided within the proprietary ‘crate’ system at the start of a second 1% AEP rainfall event +40% 
together with that within the overlying granular material is 236m3, in excess of the required 172m2. 

7.8 Design Exceedance Arrangement 
The proposed SWDS has also considered residual events i.e. those that are in excess of the design rainfall event. 

Therefore, should the design 1% AEP +40% rainfall event be exceeded, excess surface water runoff would be 
stored across the surface of the carpark areas.  Should this volume be exceeded, runoff from the Site will follow 
pre-existing exceedance route and flow to the ditch within the southern boundary of the Site. 

  

______________________ 
19  Defra, December 2011. National Standards for sustainable drainage systems - Designing, constructing, operating and maintaining 

drainage for surface runoff 
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8.0 PRINCIPAL OPERATION AND MAINTENANCE REQUIREMENTS 
All surface water drainage and pollution control features associated with the Site will remain private and will be 
maintained.  The following sections outline recommended maintenance requirements for the various aspects of 
the drainage system for the development.  If necessary, these outline operation and maintenance plan will be 
refined when the Site is operational to suit specific conditions. 

8.1 Filter Drains 
A recommended operation and maintenance plan for filter drains is summarised in Table 8-1. 

Table 8-1 
Typical Pipe System Operation and Maintenance Requirements 

Maintenance 
Schedule 

Required Action Minimum Frequency 

Regular 
maintenance 

Remove litter (including leaf litter) and 
debris from filter drain surface, access 
chambers and pre-treatment devices 

Monthly (or as required) 

Inspect filter drain surface, inlet/outlet 
pipework and control systems for 
blockage, clogging, standing water and 
structural damage 

Monthly 

Inspect pre-treatment systems, inlets 
and perforated pipework for silt 
accumulation, and establish 
appropriate silt removal frequencies 

Six monthly 

Remove sediment from pre-treatment 
devices 

Six monthly, or as required 

Occasional 
maintenance 

Remove or control tree roots where 
they are encroaching the sides of the 
filter drain, using recommended 
methods (eg NJUG, 2007 or BS 
3998:2010) 

As required 

At locations with high pollution loads, 
remove surface geotextile and 
replace, and wash or replace overlying 
filter medium 

Five yearly, or as required 

Clear perforated pipework of 
blockages 

As required 
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8.2 Pervious Pavement/Tarmac 
A recommended operation and maintenance plan for areas of pervious pavement/tarmac is summarised in Table 
8-2. 

Table 8-2 
Typical Pervious Pavement/Tarmac Operation and Maintenance Requirements 

Maintenance 
Schedule 

Required Action Minimum Frequency 

Regular Maintenance 
Brushing and vacuuming (standard 
cosmetic sweep over whole surface). 

Once a year, after autumn leaf fall, or 
reduced frequency as required, based 
on site-specific observations of 
clogging or manufacturer’s 
recommendations – pay particular 
attention to areas where water runs 
onto pervious surface from adjacent 
impermeable areas as this area is most 
likely to collect the most sediment 

Occasional 
Maintenance 

Stabilise and mow contributing and 
adjacent areas. 

As required 

Removal of weeds or management 
using glyphosphate applied directly into 
the weeds by an applicator rather than 
spraying. 

As required – once per year on less 
frequently used pavements 

Remedial actions 

Remediate any landscaping which, 
through vegetation maintenance or soil 
slip, has been raised to within 50mm of 
the level of the paving. 

As required 

Remedial work to any depressions, 
rutting and cracked or broken blocks 
considered detrimental to the 
structural performance or a hazard to 
uses, and replace lost joining material. 

As required 

Rehabilitation of surface and upper 
substructure by remedial sweeping. 

Every 10 to 15 years or as required (if 
infiltration performance is reduced 
due to significant clogging) 

Monitoring 

Initial inspection. 
Monthly for three months after 
installation 

Inspect for evidence of poor operation 
and/or wee growth – if required, take 
remedial action. 

Three-monthly, 48h after large storms 
in first six months 
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Maintenance 
Schedule 

Required Action Minimum Frequency 

Inspect silt accumulation rates and 
establish appropriate brushing 
frequencies. 

Annually 

Monitor inspection chambers. Annually 

8.3 Below Ground Proprietary ‘Crate’ System 
A recommended operation and maintenance plan for the below ground proprietary ‘crate’ system is summarised 
in Table 8-3. 

Table 8-3 
Typical Proprietary ‘Crate’ System Operation and Maintenance Requirements 

Maintenance 
Schedule 

Required Action Minimum Frequency 

Regular Maintenance 

Inspect and identify any areas that are 
not operating correctly.  If required, 
take remedial action. 

Monthly for 3 months, then annually 

Remove debris from the catchment 
surface (where it may cause risks to 
performance). 

Monthly 

For systems where rainfall infiltrates 
into the tank from above, check surface 
of filter for blockage by sediment, algae 
or other matter; remove and replace 
surface infiltration medium as 
necessary. 

Annually 

Remove sediment from pre-treatment 
structures and/or internal forebays. 

Annually, or as required 

Remedial actions 
Repair/rehabilitate inlets, outlets, 
overflows and vents. 

As required 

Monitoring 

Repair/check all inlets, outlets, vents 
and overflows to ensure they are in 
good condition and operating as 
designed. 

Annually 

Survey inside of tank for sediment 
build-up and remove if necessary. 

Every 5 years or as required 
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8.4 Underground Piped Systems 
A recommended operation and maintenance plan for the piped drainage network is summarised in Table 8-4. 

Table 8-4 
Typical Pipe System Operation and Maintenance Requirements 

Maintenance 
Schedule 

Required Action Minimum Frequency 

Regular maintenance 
Ensuring drainage intakes are clear of 
debris/silt. 

Monthly (or as required) 

Occasional 
maintenance 

Clear gully pots. 6 monthly 

Jet clean sewer lines, gully tails and 
kerb channels to remove grease, grit, 
sediment and other debris to ensure 
conveyance capacity is not 
compromised. 

Every 2 years 

Intermittent 
maintenance 

CCTV survey of sewer lines to identify 
any defects/signs of performance 
degradation such as: 

 Cracked / deteriorating pipes; 

 Leaking joints/seals at 
manholes; 

 High water lines showing 
regular high stage in pipes 
(sign of lack of capacity or 
downstream constraint); and 

 Suspected infiltration or 
exfiltration. 

Every 2 – 5 years 

Remedial actions 

Repair defects using suitable methods. 
Effective temporary repairs may be 
sufficient in short term until 
scheduled/capital improvements can 
be made. 

As required 

Monitoring 

Record areas of surface ponding / 
intake bypassing / surcharging (photos, 
inundated areas, depths) during 
extreme storm events and investigate 
the reasoning for this post-storm. 

As required 
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9.0 Foul Water Drainage Strategy 

9.1 Foul Water Quantity 
Foul flows generated by the proposed care home have been estimated using industry guidance20.  Using a figure 
of 375 litres per bed per day attributed to a ‘nursing home’ or ‘care home’ for the proposed 66 bedroom care 
home, the estimated average ‘dry weather’ foul flow from the development is 1.0 l/s.  Based upon a multiplier 
of 3, the estimated peak foul flow generated by the proposed development is expected to be in the order of 3.1 
l/s. 

9.2 Foul Discharge Arrangement 
A 300mmØ foul sewer drains foul flows westwards adjacent to the Site boundary for treatment by Southern 
Water.  It is proposed that foul water from the Site discharges to this foul water main using the Southern Water 
sewerage network along a new pipe network from the Site connecting into manhole 4702 at an invert level of 
2.00m AOD in Yapton Road. 

  

______________________ 
20 Foul Sewer Design Flows : Surveyor Datafile : January 1992 : Peter M Jones 
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10.0 CONCLUSIONS 
SLR Consulting Limited has been appointed to develop a Flood Risk Assessment and an outline Drainage Strategy 
to manage surface water runoff resulting from the proposed care home on land off Silver Birch Way, Middleton-
on-Sea, West Sussex, PO22 6SJ. 

Whilst the Site is located in Flood Zone 1, the potential sources of flood risk at the Site have been further 
evaluated.  This assessment concluded that the flood risk to the Site was predominantly very low.  Additionally, 
it was confirmed that there were no flow routes found from a ponded area in an adjacent field 75-100 metres to 
the north of the site. However, it was found following continuous groundwater monitoring that groundwater 
levels can become high especially during the winter months, which warranted further consideration for the 
effective discharge of runoff for the surface water drainage strategy.  

Technical information provided in this report on behalf of the Applicant seeks to demonstrate that a robust and 
sustainable drainage strategy has been prepared for the Site, including residual events.  It is proposed that the 
surface water runoff arising from the development discharges to the existing ditch along the southern boundary 
of the Site, albeit at an attenuated rate to current best practice sustainable water management guidelines 
through the use of SuDS. 

To meet the criteria for the control of runoff volume and peak rate of runoff as set out within The SuDS Manual, 
discharge of surface water runoff resulting from the proposed development into the existing ditch will be 
restricted to 1.5l/s. 

The required attenuation storage will be provided within a proprietary ‘crate’ system with no infiltration.  Filter 
drains will provide treatment of surface water runoff from the proposed roof, patios and footpaths prior to 
discharge into the proposed proprietary ‘crate’ system.  Treatment of surface water runoff from the external 
hardstanding areas (car parking areas and access road) will be provided by pervious pavement/tarmac across 
these areas. 

Residual flood events in excess of the design standard have also been considered with storage provided within 
the Site car parking area.  Events greater than this will revert to the pre-existing runoff regime with flow to the 
existing ditch. 

The surface water drainage strategy presented in this report demonstrates that adequate SuDS space provision 
is afforded within the development and that the proposed scheme is feasible and compliant to appropriate best 
practice and regulatory requirements and can be maintained in accordance with best practise. 

A recommended maintenance plan has been outlined. 

A foul water drainage strategy has been presented that passes foul flows of up to 3.1l/s to a 300mm diameter 
Southern Water foul sewer eastwards adjacent to the site boundary in Yapton Road. 

The proposed FRA demonstrates that the proposed development will not increase the flood risk elsewhere in 
accordance with current policy and guidance. 
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11.0 CLOSURE 
The information reported herein is based on the interpretation of data collected during the environmental 
assessment. 

SLR has relied upon data obtained by third parties in the preparation of this report.  SLR has not had the 
opportunity to verify if this data is correct.  SLR therefore cannot guarantee conclusions reached based upon this 
data. 

It should be noted that where budget costs are provided within this report, these are based upon the information 
available at the time of reporting and are provided for guidance only; a detailed survey would be required to 
accurately confirm the cost.  It should also be noted that the cost associated with the introduction and application 
of new legislation, not in existence at the time of this report, could escalate substantially. 

This report is for the exclusive use of those parties listed in Section 1.0 of this report and their exclusive agents; 
no warranties or guarantees are expressed or should be inferred by any third parties. Any such party relies upon 
the report at their risk. 

SLR disclaims any responsibility to the client and others in respect of any matters outside the agreed scope of 
the work. 
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Topographic Survey 

 

 

 
 

 

 

 

 

 

  

ARUN DISTRICT COUNCIL M/68/20/PL



ARUN DISTRICT COUNCIL M/68/20/PL



 

   

 

 
 

 

 

APPENDIX 02 

Details of Intrusive Ground Works 
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Grey brown slightly sandy clay SILT with occasional rootlets.
(TOPSOIL)
Soft to firm orangey brown, sandy, slightly clayey SILT. Gravels are fine
angular of chalk and flint.

Firm, mottled orange and white, silty gravelly SAND. Gravel consists of
angular fine to medium chalk and flint, moist to wet.

Firm, grey SILT with rare sand, moist to wet.

Firm, mottled orange and white, slightly gravelly sandy SILT. Gravel consists
of rounded to angular fine to medium chalk and flint, moist to wet.

Soft, grey slightly gravelly slightly sandy SILT. Gravel is fine to coarse, angular
to sub angular of flint. moist to wet.

Grey to white sandy, silty, GRAVEL. Gravel consists of angular fine chalk and
flint, wet.

Borehole complete at 5.20m

1

1

0

0

1

0

Reduced
Level

DESCRIPTION

SAMPLES & TESTS STRATA

10.00
10.30
15.00

01-05-19
01-05-19
07-05-19

From

W
at

er
Depth

Type
No

(Thick-
ness)

Legend
Depth

1

2

3

4

5

H
V(

kP
a)

PP
(k

Pa
)

SP
T-

N

Depth Water
Dpt Depth

BOREHOLE No.

1  of  1

BOREHOLE LOG

Boring Progress and Water Observations

Date From

Water Added

To Hours ToTime

3.20
1.95

1.545

Casing

Dia. mm

Chiselling

H
S(

pp
m

)

Hand pit to 1.2mbg

General Remarks

In
st

ru
m

en
t/

Ba
ck

fil
l

Approved By:
BAJJG

Method:
Scale 1:34.375

All dimensions in metres

Fo
rm

 S
LR

 A
G

S3
 U

K 
BH

   
Fi

le
 M

ID
D

LE
TO

N
_F

IN
AL

.G
PJ

   
29

-0
5-

19

Ground Level:Project No:

Client:
FRONTIER

01/05/19

Logged By:
Hole Size:Plant:

WS-01

Sheet:

Co-ordinates:

GROUND INVESTIGATION
Project:

E497364 N100776
Date:

4.80maOD

SLR Consulting Ltd., Treenwood House, Rowden Lane, Bradford on Avon, Wiltshire, BA15 2AU, Tel: 01225 309400, Fax: 01844 337381
LOGGING HAS BEEN CARRIED OUT IN ACCORDANCE WITH BS5930

Yapton Road Farm

200mm
Windowless SamplerContractor:ESL

ARUN DISTRICT COUNCIL M/68/20/PL



0.25

1.00

1.60

2.20

3.50

4.60

5.20

(0.75)

(0.60)

(0.60)

(1.30)

(1.10)

(0.60)

0.00 BAG

0.20 J

1.00 BAG

1.30 J

2.00 BAG

2.30 J

3.00 BAG
3.10 J

3.90 J
4.00 BAG

5.00 BAG

4.76

4.01

3.41

2.81

1.51

0.41

-0.19

Grey brown slightly sandy clay SILT with occasional rootlets.
(TOPSOIL)

Firm, orangey brown, sandy slightly clayey SILT.

Firm, orangey brown, slightly gravelly, sandy slightly clayey SILT. Gravel
consists of angular to rounded, fine to medium chalk and flint, moist.

Firm,orangey brown, sandy gravelly SILT. Gravel consists of angular fine to
medium chalk and flint, moist to wet.

Firm, mottled orange and white, slightly gravelly sandy SILT. Gravel consists
of rounded fine to medium chalk and flint, moist to wet.

Soft to firm, brown changing to grey slightly gravelly sandy SILT. Occasional
sand lenses. Wet.

Grey to white sandy, silty, GRAVEL. Gravel consists of angular fine chalk and
flint, wet.
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Grey brown slightly sandy clay SILT with occasional rootlets. (TOPSOIL)

Soft to firm, orangey brown slightly sandy slightly clayey SILT.

Firm, mottled orange white, slightly sandy slightly gravelly SILT. Gravel is fine
to coarse, angular to sub angular of flint.

Mottled orange white slightly gravelly slightly slilty fine to medium SAND.
Gravel is rounded to angular chalk and flint. Moist to wet.

Firm, mottled brown and white slightly gravelly sandy SILT. Becoming
increasingly white and sandy with depth. Wet.

Loose, white, slightly silty, fine to medium SAND and GRAVEL. Gravel is fine
chalk and flint, wet.

Firm, grey  white, slightly sandy gravelly SILT. Gravel is medium to coarse,
angular to sub angular of flint and chalk.

Borehole complete at 5.20m
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Brown to grey sandy SILT with bricks and occasional metal debris. Dry.
(MADE GROUND)
Loose, grey brown slightly sandy clay SILT with occasional rootlets.
(TOPSOIL)
Soft to firm, orangey brown, slightly gravelly sandy SILT. Gravel is fine to
coarse, angular of flint. Infrequent sandy lenses, moist.

Soft to firm, mottled grey white, slightly gravelly sandy slightly clayey SILT.
Gravel is fine to medium sub rounded to rounded of flint.

Loose, mottled orange and brown, slightly gravelly silty fine to mediumSAND.
Gravel comprises rounded to subrounded flint and chalk. Wet.

Firm, grey to white, slightly gravelly sandy SILT. Gravel is fine to coarse,
angular of chalk. Moist to wet.

Borehole complete at 5.20m

Reduced
Level
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BOREHOLE LOG

Boring Progress and Water Observations
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Grey brown slightly sandy clay SILT with occasional rootlets.
(TOPSOIL).
Firm, light brown, slightly gravelly, sandy SILT with rare clay.
Gravel consists of fine angular chalk and flint, moist.

Firm, mottled brown and white, sandy, gravelly SILT. Gravel
consists of fine angular chalk and flint, moist.

Soft, white to brown, gravelly SILT. Gravel consists of medium to
coarse flint and chalk. Moist to wet.

Trial Pit complete at 3.20m

HS        0ppm

HS        0ppm

HS        1ppm

HS        0ppm

1  of  1

TRIAL PIT No

Shoring/Support:  None
Stability:  Pit Stable

TRIAL PIT LOG

Trial Pit Dimensions:
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GENERAL REMARKS:

KEY:
V  = Hand Vane Shear Strength
PP = Pocket Penetrometer Shear Strength
J  = Jar Sample
D  = Small Disturbed Sample
B  = Large Bulk Sample
HS = Head Space Measurement

Trial pit dry.
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Grey brown slightly sandy clay SILT with occasional rootlets.
(TOPSOIL).
Firm, light brown, slightly gravelly, sandy SILT with rare clay.
Gravel consists of angular to subrounded fine chalk and flint,
moist.

Firm, mottled brown and white, slightly gravelly, sandy SILT.
Gravel consists of angular fine chalk and flint, moist.

Trial Pit complete at 3.20m

HS        0ppm

HS        0ppm

HS        1ppm

HS        0ppm

1  of  1

TRIAL PIT No

Shoring/Support:  None
Stability:  Pit Stable

TRIAL PIT LOG

Trial Pit Dimensions:

Ba
ck
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l
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t/

GENERAL REMARKS:

KEY:
V  = Hand Vane Shear Strength
PP = Pocket Penetrometer Shear Strength
J  = Jar Sample
D  = Small Disturbed Sample
B  = Large Bulk Sample
HS = Head Space Measurement

Trial pit dry.

Type
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Project:
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Trial Pit/trenchESLContractor :
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Grey brown slightly sandy clay SILT with occasional rootlets.
(TOPSOIL).
Firm, light brown, slightly gravelly sandy SILT. Gravel consists of
angular fine chalk and flint. Dry.

Light brown, silty fine to medium SAND.

1.20 - 1.30 fine to medium lense of sand.

Firm, mottled orange white sandy SILT. moist.

Firm, mottled orange white,  slightly gravelly SILT with rare clay
and sand. Gravel consists of fine to medium chalk and flint.
Moist.

Trial Pit complete at 3.20m

HS        0ppm

HS        1ppm

HS        0ppm

HS        0ppm

1  of  1

TRIAL PIT No

Shoring/Support:  None
Stability:  Pit Stable

TRIAL PIT LOG

Trial Pit Dimensions:
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GENERAL REMARKS:

KEY:
V  = Hand Vane Shear Strength
PP = Pocket Penetrometer Shear Strength
J  = Jar Sample
D  = Small Disturbed Sample
B  = Large Bulk Sample
HS = Head Space Measurement

Trial pit dry.
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Grey brown slightly sandy clay SILT with occasional brick and
charcoal. (TOPSOIL).
Firm, light brown, slightly gravelly sandy SILT. Gravel consists of
angular to rounded fine chalk and flint. Dry.

Light brown, silty fine to medium SAND.
1.20 - 1.30 fine to medium sand lense.
Firm, mottled orange white, SILT with rare clay and sand, moist.

Firm, mottled orange white,  slightly gravelly SILT with rare clay
and sand. Gravel consists of rounded to angular fine to medium
chalk and flint.  Moist.

Trial Pit complete at 3.20m

HS        0ppm

HS        0ppm

HS        0ppm

HS        0ppm

1  of  1

TRIAL PIT No

Shoring/Support:  None
Stability:  Pit Stable

TRIAL PIT LOG

Trial Pit Dimensions:
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GENERAL REMARKS:

KEY:
V  = Hand Vane Shear Strength
PP = Pocket Penetrometer Shear Strength
J  = Jar Sample
D  = Small Disturbed Sample
B  = Large Bulk Sample
HS = Head Space Measurement

Trial pit dry.

Type
No DESCRIPTION

STRATASAMPLES & TESTS
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3.76
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Grey brown slightly sandy clay SILT with occasional rootlets.
(TOPSOIL)
Firm, light brown, slightly gravelly sandy SILT. Gravel consists of
fine chalk and flint. Dry.

Light brown, silty SAND. Moist.

Firm, mottled orange white, slightly gravelly, slightly clayey SILT
with rare sand. Gravel consists of angular fine to medium chalk
and flint.
1.20 - 1.30 Fine to medium sand lense.

Trial Pit complete at 3.20m

HS        0ppm

HS        1ppm

HS        0ppm

HS        0ppm

1  of  1

TRIAL PIT No

Shoring/Support:  None
Stability:  Pit Stable

TRIAL PIT LOG

Trial Pit Dimensions:

Ba
ck

fil
l
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ru
m

en
t/

GENERAL REMARKS:

KEY:
V  = Hand Vane Shear Strength
PP = Pocket Penetrometer Shear Strength
J  = Jar Sample
D  = Small Disturbed Sample
B  = Large Bulk Sample
HS = Head Space Measurement

Trial pit dry.

Type
No DESCRIPTION

STRATASAMPLES & TESTS
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0.00 BAG

0.20 J

0.70 DIST

0.90 B

2.00 BAG

2.30 DIST
2.30 J
2.40 B

3.00 BAG

0.15

0.45

1.50

3.20

(0.30)

(1.05)

(1.70)

4.95

4.65

3.60

1.90

Grey brown slightly sandy  SILT with occasional rootlets
(TOPSOIL)
Light brown, silty SAND with rare gravel. Gravel consists of brick
and rare charcoal.  Moist (MADE GROUND).
Firm, orangey brown, slightly gravelly sandy SILT with rare clay.
Gravel consists of angular fine chalk and flint. Moist.

Orange brown, gravelly silty SAND. Gravel is angular to rounded
fine chalk, moist.

2.20 - 3.20 becoming increasingly gravelly with depth.

Trial Pit complete at 3.20m

HS        0ppm

HS        0ppm

HS        0ppm

HS        0ppm

1  of  1

TRIAL PIT No

Shoring/Support:  None
Stability:  Pit Stable

TRIAL PIT LOG

Trial Pit Dimensions:

Ba
ck

fil
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m

en
t/

GENERAL REMARKS:

KEY:
V  = Hand Vane Shear Strength
PP = Pocket Penetrometer Shear Strength
J  = Jar Sample
D  = Small Disturbed Sample
B  = Large Bulk Sample
HS = Head Space Measurement

Trial pit dry.

Type
No DESCRIPTION

STRATASAMPLES & TESTS
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0.00 BAG

0.30 J

0.80 DIST
0.80 J
0.90 B

2.00 BAG

2.30 DIST
2.40 B

3.00 BAG

0.15
0.30

1.70

3.20

(1.40)

(1.50)

4.96
4.81

3.41

1.91

Grey brown slightly gravelly sandy clay SILT with occasional
rootlets. Gravel concists of chalk and rare charcoal and brick.
Dry.
(MADE GROUND)
Orangey brown, silty SAND. Moist.
Firm, orangey brown, slightly clayey, gravelly sandy SILT. Gravel
consists of angular to rounded fine chalk and flint. Moist.

Firm, mottled orange white,  gravelly, slightly sandy SILT. Gravel
consists of fine to medium chalk and flint.

Trial Pit complete at 3.20m

HS        0ppm

HS        0ppm

HS        0ppm

HS        0ppm

1  of  1

TRIAL PIT No

Shoring/Support:  None
Stability:  Pit Stable

TRIAL PIT LOG

Trial Pit Dimensions:

Ba
ck

fil
l
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st

ru
m

en
t/

GENERAL REMARKS:

KEY:
V  = Hand Vane Shear Strength
PP = Pocket Penetrometer Shear Strength
J  = Jar Sample
D  = Small Disturbed Sample
B  = Large Bulk Sample
HS = Head Space Measurement

Trial pit dry.

Type
No DESCRIPTION

STRATASAMPLES & TESTS
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0.00 BAG

0.20 J

0.80 J

1.00 DIST
1.10 B

2.00 BAG
2.10 B
2.10 DIST

3.00 BAG

0.20

0.50

2.00

2.70

3.20

(0.30)

(1.50)

(0.70)

(0.50)

4.67

4.37

2.87

2.17

1.67

Grey brown slightly gravelly sandy clay SILT with occasional
rootlets. Gravel concists of chalk and rare brick. (MADE
GROUND)
Orangey brown, silty SAND with rounded Cobbles of flint. Moist.
Possible legacy land drain.
Soft to firm orangey brown, slightly gravelly sandy SILT. Gravel
consists of angular fine chalk and flint. Moist.

Firm, mottled orange white slightly gravelly sandy SILT. Gravel
consists of fine chalk and flint.

Grey to white slightly gravelly very sandy SILT. Gravel is fine to
coarse, angular to sub angular of chalk and flint.

Trial Pit complete at 3.20m

HS        0ppm

HS        0ppm
HS        0ppm

HS        0ppm

1  of  1

TRIAL PIT No

Shoring/Support:  None
Stability:  Pit Stable

TRIAL PIT LOG

Trial Pit Dimensions:
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t/

GENERAL REMARKS:

KEY:
V  = Hand Vane Shear Strength
PP = Pocket Penetrometer Shear Strength
J  = Jar Sample
D  = Small Disturbed Sample
B  = Large Bulk Sample
HS = Head Space Measurement

Trial pit dry.

Type
No DESCRIPTION

STRATASAMPLES & TESTS

1
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Depth Test
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Result W
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Light brown gravelly silty SAND. Gravel is fine to coarse, angular
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cement sheet (may contain asbestos. (MADE GROUND)
Firm, orangey brown, slightly sandy slightly gravelly clayey SILT.
Gravel consists of angular fine chalk and flint. Moist.
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consists of fine to medium chalk and flint. Wet from 2.10m.
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APPENDIX 03 

Southern Water Asset Plan 
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APPENDIX 04 

Details of the Proposed Development 
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APPENDIX 05 

Strategic Flood Risk Assessment Appendices F & H 
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ARUN DISTRICT COUNCIL
LEVEL 1 SFRA: APPENDIX F

AREAS SUSCEPTIBLE TO GROUNDWATER

This document is the property of Jeremy Benn Associates Ltd. It shall not be reproduced in
whole or in part, nor disclosed to a third party, without the permission of Jeremy Benn
Associates Ltd.

Sheet No: Index Number:

Key Plan

Notes

ADC_1313 of 46

Arun District SFRA boundary

< 25%

>= 25% <50%

>= 50% <75%

>= 75%

0 0.25 0.50.125
km

June 2016 -

This map is based upon Ordnance Survey material with the permission of Ordnance 
Survey on behalf of the Controller of Her Majesty's Stationery Office © Crown Copyright. 
Unauthorised reproduction infringes Crown Copyright and may lead to prosecution or civil 
proceedings. 100018487.

CommentsDateREF
A

B

C

Legend

The Areas Susceptible to Groundwater Flooding (AStGWF) is a
strategic scale map showing groundwater flood areas on a 1km
square grid. The data was produced to annotate indicative Flood
Risk Areas for Preliminary Flood Risk Assessment (PFRA) studies
and allow the Lead Local Flood Authorities (LLFAs) to determine
whether there may be a risk of flooding from groundwater.

This data shows the proportion of each 1km grid square where
geological and hydrogeological condition show that groundwater
might emerge.  It does not show the likelihood of groundwater
flooding occurring.  It does not take account of the chance of flooding
from groundwater rebound. This dataset covers a large area of land,
and only isolated locations within the overall susceptible area are
actually likely to suffer the consequences of groundwater flooding.

The AStGWF data should be used only in combination with other
information, for example local data or historic data.  It should not be
used as sole evidence for any specific flood risk management, land
use planning or other decisions at any scale.  However, the data can
help to identify areas for assessment at a local scale where finer
resolution datasets exist.
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ARUN DISTRICT COUNCIL
LEVEL 1 SFRA: APPENDIX H

HISTORIC FLOODING RECORDS

This document is the property of Jeremy Benn Associates Ltd. It shall not be reproduced in
whole or in part, nor disclosed to a third party, without the permission of Jeremy Benn
Associates Ltd.

Sheet No: Index Number:

Key Plan

Notes

ADC_1313 of 46

Arun District SFRA boundary

Historic flood outline

Source of flooding

! Fluvial

! Coastal

! Tidal

! Surface Water

! Failure

! Unknown

0 0.25 0.50.125
km

June 2016 -

This map is based upon Ordnance Survey material with the permission of Ordnance 
Survey on behalf of the Controller of Her Majesty's Stationery Office © Crown Copyright. 
Unauthorised reproduction infringes Crown Copyright and may lead to prosecution or civil 
proceedings. 100018487.

CommentsDateREF
A

B

C

Legend

The Historic Flooding Map shows the recorded incidents and flood
outlines provided by Arun District Council, West Sussex County
Council, Southern Water and Environment Agency.  Historical flood
extent was obtained from the Environment Agency.

Flooding incidents provided have been categorised based upon the
details provided in the records.  Unknown flood points could not be
determined from the information provided, and therefore could be
from a number of sources.

Please note that not all historical records may be shown on this
map, and that it is therefore advised you contact Arun Distrcit
Council for updated information post 2015.
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APPENDIX 06 

Proposed Improvement Works to Existing Ditches 

 

 

 
 

 

 

 

 

 

  

ARUN DISTRICT COUNCIL M/68/20/PL



ARUN DISTRICT COUNCIL M/68/20/PL

Andrew Dannatt_0
Snapshot

Andrew Dannatt_1
Snapshot

Andrew Dannatt
Text Box
YAPTON POULTRY FARM

Andrew Dannatt_2
Text Box
MIDDLETON RESIDENTIAL

Andrew Dannatt_3
Text Box
01/07/2020

Andrew Dannatt_4
Text Box
SITE VISIT DISCUSSION
APPENDIX 02

Andrew Dannatt_5
Text Box
01

Andrew Dannatt_6
Text Box
TYPE JOBNO HERE

Andrew Dannatt_7
Image

Andrew Dannatt_8
Rectangle

Andrew Dannatt_9
PolyLine

Andrew Dannatt_10
PolyLine

Andrew Dannatt_11
PolyLine

Andrew Dannatt_12
PolyLine

Andrew Dannatt_13
PolyLine

Andrew Dannatt_14
PolyLine

Andrew Dannatt_15
Line

Andrew Dannatt_16
PolyLine

Andrew Dannatt_17
Call-out
JET CULVERT

Andrew Dannatt_18
Call-out
JET CULVERT

Andrew Dannatt_19
Call-out
JET CULVERT & CHECK CCTV

Andrew Dannatt_20
Call-out
EXTEND CULVERT FOR ACCESS SAME DIAMETER + CONC SURROUND/SLAB

Andrew Dannatt_21
Line

Andrew Dannatt_22
Call-out
PROVIDE CULVERT LINK

Andrew Dannatt_23
Call-out
CLEAR DITCH VEG

Andrew Dannatt_24
Call-out
CLEAR DITCH VEG

Andrew Dannatt_25
Call-out
CLEAR DITCH VEG

Andrew Dannatt_26
Call-out
CLEAR DITCH VEG

Andrew Dannatt_27
Call-out
CLEAR DITCH VEG

Andrew Dannatt_28
Call-out
CLEAR DITCH VEG

Andrew Dannatt_29
Call-out
JET CULVERT & CLEAR HEADWALLS

Andrew Dannatt_30
Line

Andrew Dannatt_31
Call-out
REMOVE TREE IN DITCH BED

Andrew Dannatt_32
Line

Andrew Dannatt_33
Line

Andrew Dannatt_34
Call-out
OPEN UP CULVERT

Andrew Dannatt_35
Line

Andrew Dannatt_36
Line

Andrew Dannatt_37
Call-out
APPLY FOR CONSENT FOR NEW STRUCTURES (1no DISCHARGE + 1no CULVERT EXTENSION

Andrew Dannatt_38
Call-out
OUTFALL COULD BE PRECAST

Andrew Dannatt_39
Call-out
NEW HEADWALLS CAN BE BRICK OR BAGWORK



 

   

 

 
 

 

 

APPENDIX 07 

Preliminary Drainage Design 
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SLR Consulting Ltd Page 1

4/5 Lochside View 402.06594.00008

Edinburgh Park Middleton-on-Sea

Edinburgh, EH12 9DH 1% AEP +40%

Date 11/08/2020 Designed by SLR Consulting L...

File 200810_402_06594_00008_... Checked by SLR Consulting Li...

Innovyze Source Control 2019.1

Summary of Results for 100 year Return Period (+40%)

©1982-2019 Innovyze

Half Drain Time : 2205 minutes.

Storm

Event

Max

Level

(m)

Max

Depth

(m)

Max

Infiltration

(l/s)

Max

Control

(l/s)

Max

Σ Outflow

(l/s)

Max

Volume

(m³)

Status

15 min Summer 3.411 0.171 0.0 1.5 1.5 130.5 O K

30 min Summer 3.468 0.228 0.0 1.5 1.5 173.9 O K

60 min Summer 3.530 0.290 0.0 1.5 1.5 221.6 O K

120 min Summer 3.584 0.344 0.0 1.5 1.5 263.1 O K

180 min Summer 3.615 0.375 0.0 1.5 1.5 286.8 O K

240 min Summer 3.636 0.396 0.0 1.5 1.5 302.3 O K

360 min Summer 3.660 0.420 0.0 1.5 1.5 320.7 O K

480 min Summer 3.673 0.433 0.0 1.5 1.5 330.7 O K

600 min Summer 3.681 0.441 0.0 1.5 1.5 336.7 O K

720 min Summer 3.685 0.445 0.0 1.5 1.5 340.2 O K

960 min Summer 3.689 0.449 0.0 1.5 1.5 342.9 O K

1440 min Summer 3.686 0.446 0.0 1.5 1.5 340.5 O K

2160 min Summer 3.671 0.431 0.0 1.5 1.5 329.1 O K

2880 min Summer 3.658 0.418 0.0 1.5 1.5 319.2 O K

4320 min Summer 3.639 0.399 0.0 1.5 1.5 305.0 O K

5760 min Summer 3.624 0.384 0.0 1.5 1.5 293.2 O K

7200 min Summer 3.612 0.372 0.0 1.5 1.5 284.0 O K

8640 min Summer 3.602 0.362 0.0 1.5 1.5 276.7 O K

10080 min Summer 3.594 0.354 0.0 1.5 1.5 270.6 O K

15 min Winter 3.431 0.191 0.0 1.5 1.5 146.3 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

15 min Summer 140.493 0.0 103.5 23

30 min Summer 93.886 0.0 123.5 38

60 min Summer 60.155 0.0 205.6 68

120 min Summer 36.094 0.0 234.8 128

180 min Summer 26.478 0.0 240.6 186

240 min Summer 21.127 0.0 237.2 246

360 min Summer 15.217 0.0 229.9 366

480 min Summer 11.991 0.0 224.4 486

600 min Summer 9.949 0.0 219.9 604

720 min Summer 8.533 0.0 216.1 724

960 min Summer 6.692 0.0 209.4 964

1440 min Summer 4.760 0.0 198.0 1442

2160 min Summer 3.406 0.0 422.3 2020

2880 min Summer 2.704 0.0 414.8 2364

4320 min Summer 1.984 0.0 377.4 3120

5760 min Summer 1.612 0.0 575.0 3928

7200 min Summer 1.387 0.0 617.1 4760

8640 min Summer 1.235 0.0 656.6 5544

10080 min Summer 1.125 0.0 691.1 6360

15 min Winter 140.493 0.0 112.9 23
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SLR Consulting Ltd Page 2

4/5 Lochside View 402.06594.00008

Edinburgh Park Middleton-on-Sea

Edinburgh, EH12 9DH 1% AEP +40%

Date 11/08/2020 Designed by SLR Consulting L...

File 200810_402_06594_00008_... Checked by SLR Consulting Li...

Innovyze Source Control 2019.1

Summary of Results for 100 year Return Period (+40%)

©1982-2019 Innovyze

Storm

Event

Max

Level

(m)

Max

Depth

(m)

Max

Infiltration

(l/s)

Max

Control

(l/s)

Max

Σ Outflow

(l/s)

Max

Volume

(m³)

Status

30 min Winter 3.495 0.255 0.0 1.5 1.5 195.0 O K

60 min Winter 3.566 0.326 0.0 1.5 1.5 248.6 O K

120 min Winter 3.627 0.387 0.0 1.5 1.5 295.7 O K

180 min Winter 3.662 0.422 0.0 1.5 1.5 322.6 O K

240 min Winter 3.685 0.445 0.0 1.5 1.5 340.1 O K

360 min Winter 3.713 0.473 0.0 1.5 1.5 361.1 O K

480 min Winter 3.728 0.488 0.0 1.5 1.5 372.8 O K

600 min Winter 3.738 0.498 0.0 1.5 1.5 380.1 O K

720 min Winter 3.744 0.504 0.0 1.5 1.5 384.6 O K

960 min Winter 3.749 0.509 0.0 1.5 1.5 388.9 O K

1440 min Winter 3.749 0.509 0.0 1.5 1.5 388.6 O K

2160 min Winter 3.737 0.497 0.0 1.5 1.5 379.5 O K

2880 min Winter 3.721 0.481 0.0 1.5 1.5 367.0 O K

4320 min Winter 3.696 0.456 0.0 1.5 1.5 348.4 O K

5760 min Winter 3.675 0.435 0.0 1.5 1.5 332.5 O K

7200 min Winter 3.657 0.417 0.0 1.5 1.5 318.3 O K

8640 min Winter 3.639 0.399 0.0 1.5 1.5 304.6 O K

10080 min Winter 3.619 0.379 0.0 1.5 1.5 289.6 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

30 min Winter 93.886 0.0 126.1 37

60 min Winter 60.155 0.0 225.5 66

120 min Winter 36.094 0.0 241.3 126

180 min Winter 26.478 0.0 235.0 184

240 min Winter 21.127 0.0 230.0 244

360 min Winter 15.217 0.0 223.5 362

480 min Winter 11.991 0.0 219.3 478

600 min Winter 9.949 0.0 215.9 596

720 min Winter 8.533 0.0 213.1 712

960 min Winter 6.692 0.0 208.4 944

1440 min Winter 4.760 0.0 201.2 1400

2160 min Winter 3.406 0.0 434.4 2056

2880 min Winter 2.704 0.0 417.9 2676

4320 min Winter 1.984 0.0 384.6 3332

5760 min Winter 1.612 0.0 643.3 4272

7200 min Winter 1.387 0.0 689.2 5192

8640 min Winter 1.235 0.0 730.2 6144

10080 min Winter 1.125 0.0 756.8 7056
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SLR Consulting Ltd Page 3

4/5 Lochside View 402.06594.00008

Edinburgh Park Middleton-on-Sea

Edinburgh, EH12 9DH 1% AEP +40%

Date 11/08/2020 Designed by SLR Consulting L...

File 200810_402_06594_00008_... Checked by SLR Consulting Li...

Innovyze Source Control 2019.1

Rainfall Details

©1982-2019 Innovyze

Rainfall Model FEH Winter Storms Yes

Return Period (years) 100 Cv (Summer) 0.750

FEH Rainfall Version 2013 Cv (Winter) 0.840

Site Location GB 497381 100755 Shortest Storm (mins) 15

Data Type Point Longest Storm (mins) 10080

Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.500

Time

From:

(mins)

To:

Area

(ha)

Time

From:

(mins)

To:

Area

(ha)

0 4 0.250 4 8 0.250
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SLR Consulting Ltd Page 4

4/5 Lochside View 402.06594.00008

Edinburgh Park Middleton-on-Sea

Edinburgh, EH12 9DH 1% AEP +40%

Date 11/08/2020 Designed by SLR Consulting L...

File 200810_402_06594_00008_... Checked by SLR Consulting Li...

Innovyze Source Control 2019.1

Model Details

©1982-2019 Innovyze

Storage is Online Cover Level (m) 4.700

Cellular Storage Structure

Invert Level (m) 3.240 Safety Factor 2.0

Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95

Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²)

0.000 804.0 0.0 0.661 0.0 0.0

0.660 804.0 0.0 1.460 0.0 0.0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SCL-0059-1500-0660-1500

Design Head (m) 0.660

Design Flow (l/s) 1.5

Flush-Flo™ Calculated

Objective Minimise blockage risk

Application Surface

Sump Available Yes

Diameter (mm) 59

Invert Level (m) 3.240

Minimum Outlet Pipe Diameter (mm) 75

Suggested Manhole Diameter (mm) 1200

Control Points Head (m) Flow (l/s)

Design Point (Calculated) 0.660 1.5

Flush-Flo™ 0.166 1.5

Kick-Flo® 0.389 1.2

Mean Flow over Head Range - 1.3

The hydrological calculations have been based on the Head/Discharge relationship for the

Hydro-Brake® Optimum as specified.  Should another type of control device other than a

Hydro-Brake Optimum® be utilised then these storage routing calculations will be

invalidated

Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s)

0.100 1.4 1.200 2.0 3.000 3.0 7.000 4.4

0.200 1.5 1.400 2.1 3.500 3.2 7.500 4.6

0.300 1.4 1.600 2.2 4.000 3.4 8.000 4.7

0.400 1.2 1.800 2.4 4.500 3.6 8.500 4.9

0.500 1.3 2.000 2.5 5.000 3.8 9.000 5.0

0.600 1.4 2.200 2.6 5.500 3.9 9.500 5.1

0.800 1.6 2.400 2.7 6.000 4.1

1.000 1.8 2.600 2.8 6.500 4.3
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SLR Consulting Ltd Page 1

4/5 Lochside View 402.06594.00008

Edinburgh Park Middleton-on-Sea

Edinburgh, EH12 9DH 3.3% AEP

Date 11/08/2020 Designed by SLR Consulting L...

File 200810_402_06594_00008_... Checked by SLR Consulting Li...

Innovyze Source Control 2019.1

Summary of Results for 30 year Return Period

©1982-2019 Innovyze

Half Drain Time : 1157 minutes.

Storm

Event

Max

Level

(m)

Max

Depth

(m)

Max

Infiltration

(l/s)

Max

Control

(l/s)

Max

Σ Outflow

(l/s)

Max

Volume

(m³)

Status

15 min Summer 3.337 0.097 0.0 1.4 1.4 74.1 O K

30 min Summer 3.368 0.128 0.0 1.5 1.5 97.6 O K

60 min Summer 3.400 0.160 0.0 1.5 1.5 122.6 O K

120 min Summer 3.433 0.193 0.0 1.5 1.5 147.2 O K

180 min Summer 3.450 0.210 0.0 1.5 1.5 160.3 O K

240 min Summer 3.460 0.220 0.0 1.5 1.5 168.3 O K

360 min Summer 3.471 0.231 0.0 1.5 1.5 176.4 O K

480 min Summer 3.475 0.235 0.0 1.5 1.5 179.6 O K

600 min Summer 3.476 0.236 0.0 1.5 1.5 180.4 O K

720 min Summer 3.475 0.235 0.0 1.5 1.5 179.8 O K

960 min Summer 3.471 0.231 0.0 1.5 1.5 176.3 O K

1440 min Summer 3.463 0.223 0.0 1.5 1.5 170.4 O K

2160 min Summer 3.453 0.213 0.0 1.5 1.5 163.0 O K

2880 min Summer 3.444 0.204 0.0 1.5 1.5 156.1 O K

4320 min Summer 3.429 0.189 0.0 1.5 1.5 144.5 O K

5760 min Summer 3.416 0.176 0.0 1.5 1.5 134.7 O K

7200 min Summer 3.406 0.166 0.0 1.5 1.5 126.8 O K

8640 min Summer 3.397 0.157 0.0 1.5 1.5 120.1 O K

10080 min Summer 3.390 0.150 0.0 1.5 1.5 114.4 O K

15 min Winter 3.349 0.109 0.0 1.4 1.4 83.0 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

15 min Summer 80.074 0.0 59.1 23

30 min Summer 53.043 0.0 79.5 37

60 min Summer 33.627 0.0 116.2 66

120 min Summer 20.547 0.0 142.4 126

180 min Summer 15.177 0.0 157.6 186

240 min Summer 12.151 0.0 167.9 246

360 min Summer 8.775 0.0 180.8 364

480 min Summer 6.927 0.0 189.0 482

600 min Summer 5.754 0.0 194.8 602

720 min Summer 4.941 0.0 199.0 720

960 min Summer 3.880 0.0 204.3 880

1440 min Summer 2.770 0.0 206.2 1108

2160 min Summer 1.995 0.0 261.6 1492

2880 min Summer 1.593 0.0 277.5 1904

4320 min Summer 1.181 0.0 304.4 2720

5760 min Summer 0.969 0.0 345.5 3512

7200 min Summer 0.840 0.0 374.0 4256

8640 min Summer 0.753 0.0 401.2 5024

10080 min Summer 0.690 0.0 426.2 5840

15 min Winter 80.074 0.0 66.8 22
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4/5 Lochside View 402.06594.00008

Edinburgh Park Middleton-on-Sea

Edinburgh, EH12 9DH 3.3% AEP

Date 11/08/2020 Designed by SLR Consulting L...

File 200810_402_06594_00008_... Checked by SLR Consulting Li...

Innovyze Source Control 2019.1

Summary of Results for 30 year Return Period

©1982-2019 Innovyze

Storm

Event

Max

Level

(m)

Max

Depth

(m)

Max

Infiltration

(l/s)

Max

Control

(l/s)

Max

Σ Outflow

(l/s)

Max

Volume

(m³)

Status

30 min Winter 3.383 0.143 0.0 1.5 1.5 109.5 O K

60 min Winter 3.420 0.180 0.0 1.5 1.5 137.6 O K

120 min Winter 3.457 0.217 0.0 1.5 1.5 165.4 O K

180 min Winter 3.476 0.236 0.0 1.5 1.5 180.5 O K

240 min Winter 3.488 0.248 0.0 1.5 1.5 189.8 O K

360 min Winter 3.501 0.261 0.0 1.5 1.5 199.6 O K

480 min Winter 3.507 0.267 0.0 1.5 1.5 203.9 O K

600 min Winter 3.509 0.269 0.0 1.5 1.5 205.6 O K

720 min Winter 3.509 0.269 0.0 1.5 1.5 205.7 O K

960 min Winter 3.506 0.266 0.0 1.5 1.5 203.1 O K

1440 min Winter 3.494 0.254 0.0 1.5 1.5 194.0 O K

2160 min Winter 3.480 0.240 0.0 1.5 1.5 183.3 O K

2880 min Winter 3.466 0.226 0.0 1.5 1.5 172.5 O K

4320 min Winter 3.440 0.200 0.0 1.5 1.5 152.9 O K

5760 min Winter 3.418 0.178 0.0 1.5 1.5 136.0 O K

7200 min Winter 3.400 0.160 0.0 1.5 1.5 122.0 O K

8640 min Winter 3.384 0.144 0.0 1.5 1.5 110.3 O K

10080 min Winter 3.372 0.132 0.0 1.5 1.5 100.5 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

30 min Winter 53.043 0.0 88.8 37

60 min Winter 33.627 0.0 130.6 66

120 min Winter 20.547 0.0 159.5 124

180 min Winter 15.177 0.0 176.1 182

240 min Winter 12.151 0.0 187.1 242

360 min Winter 8.775 0.0 200.6 358

480 min Winter 6.927 0.0 208.7 474

600 min Winter 5.754 0.0 214.0 588

720 min Winter 4.941 0.0 217.3 702

960 min Winter 3.880 0.0 220.1 922

1440 min Winter 2.770 0.0 216.0 1202

2160 min Winter 1.995 0.0 292.9 1624

2880 min Winter 1.593 0.0 310.6 2076

4320 min Winter 1.181 0.0 339.6 2940

5760 min Winter 0.969 0.0 387.3 3752

7200 min Winter 0.840 0.0 419.3 4544

8640 min Winter 0.753 0.0 450.0 5280

10080 min Winter 0.690 0.0 478.6 6048
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Innovyze Source Control 2019.1

Rainfall Details

©1982-2019 Innovyze

Rainfall Model FEH Winter Storms Yes

Return Period (years) 30 Cv (Summer) 0.750

FEH Rainfall Version 2013 Cv (Winter) 0.840

Site Location GB 497381 100755 Shortest Storm (mins) 15

Data Type Point Longest Storm (mins) 10080

Summer Storms Yes Climate Change % +0

Time Area Diagram

Total Area (ha) 0.500

Time

From:

(mins)

To:

Area

(ha)

Time

From:

(mins)

To:

Area

(ha)

0 4 0.250 4 8 0.250
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Edinburgh Park Middleton-on-Sea

Edinburgh, EH12 9DH 3.3% AEP

Date 11/08/2020 Designed by SLR Consulting L...

File 200810_402_06594_00008_... Checked by SLR Consulting Li...

Innovyze Source Control 2019.1

Model Details

©1982-2019 Innovyze

Storage is Online Cover Level (m) 4.700

Cellular Storage Structure

Invert Level (m) 3.240 Safety Factor 2.0

Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95

Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²)

0.000 804.0 0.0 0.661 0.0 0.0

0.660 804.0 0.0 1.460 0.0 0.0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SCL-0059-1500-0660-1500

Design Head (m) 0.660

Design Flow (l/s) 1.5

Flush-Flo™ Calculated

Objective Minimise blockage risk

Application Surface

Sump Available Yes

Diameter (mm) 59

Invert Level (m) 3.240

Minimum Outlet Pipe Diameter (mm) 75

Suggested Manhole Diameter (mm) 1200

Control Points Head (m) Flow (l/s)

Design Point (Calculated) 0.660 1.5

Flush-Flo™ 0.166 1.5

Kick-Flo® 0.389 1.2

Mean Flow over Head Range - 1.3

The hydrological calculations have been based on the Head/Discharge relationship for the

Hydro-Brake® Optimum as specified.  Should another type of control device other than a

Hydro-Brake Optimum® be utilised then these storage routing calculations will be

invalidated

Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s)

0.100 1.4 1.200 2.0 3.000 3.0 7.000 4.4

0.200 1.5 1.400 2.1 3.500 3.2 7.500 4.6

0.300 1.4 1.600 2.2 4.000 3.4 8.000 4.7

0.400 1.2 1.800 2.4 4.500 3.6 8.500 4.9

0.500 1.3 2.000 2.5 5.000 3.8 9.000 5.0

0.600 1.4 2.200 2.6 5.500 3.9 9.500 5.1

0.800 1.6 2.400 2.7 6.000 4.1

1.000 1.8 2.600 2.8 6.500 4.3
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Edinburgh Park Middleton-on-Sea

Edinburgh, EH12 9DH 50% AEP

Date 11/08/2020 Designed by SLR Consulting L...
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Innovyze Source Control 2019.1

Summary of Results for 2 year Return Period

©1982-2019 Innovyze

Half Drain Time : 696 minutes.

Storm

Event

Max

Level

(m)

Max

Depth

(m)

Max

Infiltration

(l/s)

Max

Control

(l/s)

Max

Σ Outflow

(l/s)

Max

Volume

(m³)

Status

15 min Summer 3.286 0.046 0.0 0.7 0.7 34.9 O K

30 min Summer 3.299 0.059 0.0 1.0 1.0 45.0 O K

60 min Summer 3.313 0.073 0.0 1.2 1.2 55.8 O K

120 min Summer 3.336 0.096 0.0 1.4 1.4 73.2 O K

180 min Summer 3.348 0.108 0.0 1.4 1.4 82.5 O K

240 min Summer 3.355 0.115 0.0 1.5 1.5 88.0 O K

360 min Summer 3.362 0.122 0.0 1.5 1.5 93.3 O K

480 min Summer 3.364 0.124 0.0 1.5 1.5 94.8 O K

600 min Summer 3.365 0.125 0.0 1.5 1.5 95.4 O K

720 min Summer 3.365 0.125 0.0 1.5 1.5 95.6 O K

960 min Summer 3.365 0.125 0.0 1.5 1.5 95.4 O K

1440 min Summer 3.363 0.123 0.0 1.5 1.5 93.9 O K

2160 min Summer 3.359 0.119 0.0 1.5 1.5 90.7 O K

2880 min Summer 3.354 0.114 0.0 1.5 1.5 87.2 O K

4320 min Summer 3.346 0.106 0.0 1.4 1.4 81.2 O K

5760 min Summer 3.340 0.100 0.0 1.4 1.4 76.4 O K

7200 min Summer 3.335 0.095 0.0 1.4 1.4 72.7 O K

8640 min Summer 3.331 0.091 0.0 1.4 1.4 69.8 O K

10080 min Summer 3.329 0.089 0.0 1.4 1.4 67.7 O K

15 min Winter 3.291 0.051 0.0 0.8 0.8 39.1 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

15 min Summer 37.707 0.0 24.2 23

30 min Summer 24.545 0.0 33.5 37

60 min Summer 15.479 0.0 50.8 66

120 min Summer 10.486 0.0 70.7 124

180 min Summer 8.098 0.0 82.6 184

240 min Summer 6.653 0.0 90.8 242

360 min Summer 4.949 0.0 101.6 360

480 min Summer 3.970 0.0 108.7 450

600 min Summer 3.335 0.0 114.1 502

720 min Summer 2.888 0.0 118.4 562

960 min Summer 2.301 0.0 125.2 688

1440 min Summer 1.675 0.0 134.9 958

2160 min Summer 1.234 0.0 160.9 1368

2880 min Summer 1.003 0.0 174.0 1764

4320 min Summer 0.766 0.0 197.0 2552

5760 min Summer 0.643 0.0 228.3 3288

7200 min Summer 0.568 0.0 251.6 4032

8640 min Summer 0.517 0.0 273.9 4760

10080 min Summer 0.480 0.0 294.7 5456

15 min Winter 37.707 0.0 27.9 22
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Edinburgh, EH12 9DH 50% AEP

Date 11/08/2020 Designed by SLR Consulting L...

File 200810_402_06594_00008_... Checked by SLR Consulting Li...

Innovyze Source Control 2019.1

Summary of Results for 2 year Return Period

©1982-2019 Innovyze

Storm

Event

Max

Level

(m)

Max

Depth

(m)

Max

Infiltration

(l/s)

Max

Control

(l/s)

Max

Σ Outflow

(l/s)

Max

Volume

(m³)

Status

30 min Winter 3.306 0.066 0.0 1.1 1.1 50.4 O K

60 min Winter 3.322 0.082 0.0 1.3 1.3 62.6 O K

120 min Winter 3.348 0.108 0.0 1.4 1.4 82.4 O K

180 min Winter 3.362 0.122 0.0 1.5 1.5 93.1 O K

240 min Winter 3.370 0.130 0.0 1.5 1.5 99.6 O K

360 min Winter 3.379 0.139 0.0 1.5 1.5 106.1 O K

480 min Winter 3.382 0.142 0.0 1.5 1.5 108.3 O K

600 min Winter 3.382 0.142 0.0 1.5 1.5 108.7 O K

720 min Winter 3.382 0.142 0.0 1.5 1.5 108.1 O K

960 min Winter 3.380 0.140 0.0 1.5 1.5 107.1 O K

1440 min Winter 3.376 0.136 0.0 1.5 1.5 103.5 O K

2160 min Winter 3.367 0.127 0.0 1.5 1.5 96.9 O K

2880 min Winter 3.358 0.118 0.0 1.5 1.5 90.3 O K

4320 min Winter 3.344 0.104 0.0 1.4 1.4 79.4 O K

5760 min Winter 3.333 0.093 0.0 1.4 1.4 71.2 O K

7200 min Winter 3.326 0.086 0.0 1.4 1.4 65.9 O K

8640 min Winter 3.321 0.081 0.0 1.3 1.3 61.9 O K

10080 min Winter 3.317 0.077 0.0 1.2 1.2 58.9 O K

Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Discharge

Volume

(m³)

Time-Peak

(mins)

30 min Winter 24.545 0.0 38.4 37

60 min Winter 15.479 0.0 57.6 66

120 min Winter 10.486 0.0 79.8 122

180 min Winter 8.098 0.0 93.1 180

240 min Winter 6.653 0.0 102.3 238

360 min Winter 4.949 0.0 114.3 352

480 min Winter 3.970 0.0 122.2 462

600 min Winter 3.335 0.0 128.2 566

720 min Winter 2.888 0.0 133.0 652

960 min Winter 2.301 0.0 140.5 742

1440 min Winter 1.675 0.0 151.0 1044

2160 min Winter 1.234 0.0 180.6 1488

2880 min Winter 1.003 0.0 195.4 1904

4320 min Winter 0.766 0.0 221.4 2684

5760 min Winter 0.643 0.0 256.1 3408

7200 min Winter 0.568 0.0 282.3 4176

8640 min Winter 0.517 0.0 307.4 4920

10080 min Winter 0.480 0.0 331.1 5648
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Innovyze Source Control 2019.1

Rainfall Details

©1982-2019 Innovyze

Rainfall Model FEH Winter Storms Yes

Return Period (years) 2 Cv (Summer) 0.750

FEH Rainfall Version 2013 Cv (Winter) 0.840

Site Location GB 497381 100755 Shortest Storm (mins) 15

Data Type Point Longest Storm (mins) 10080

Summer Storms Yes Climate Change % +0

Time Area Diagram

Total Area (ha) 0.500

Time

From:

(mins)

To:

Area

(ha)

Time

From:

(mins)

To:

Area

(ha)

0 4 0.250 4 8 0.250
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Edinburgh, EH12 9DH 50% AEP
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Innovyze Source Control 2019.1

Model Details

©1982-2019 Innovyze

Storage is Online Cover Level (m) 4.700

Cellular Storage Structure

Invert Level (m) 3.240 Safety Factor 2.0

Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95

Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²)

0.000 804.0 0.0 0.661 0.0 0.0

0.660 804.0 0.0 1.460 0.0 0.0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SCL-0059-1500-0660-1500

Design Head (m) 0.660

Design Flow (l/s) 1.5

Flush-Flo™ Calculated

Objective Minimise blockage risk

Application Surface

Sump Available Yes

Diameter (mm) 59

Invert Level (m) 3.240

Minimum Outlet Pipe Diameter (mm) 75

Suggested Manhole Diameter (mm) 1200

Control Points Head (m) Flow (l/s)

Design Point (Calculated) 0.660 1.5

Flush-Flo™ 0.166 1.5

Kick-Flo® 0.389 1.2

Mean Flow over Head Range - 1.3

The hydrological calculations have been based on the Head/Discharge relationship for the

Hydro-Brake® Optimum as specified.  Should another type of control device other than a

Hydro-Brake Optimum® be utilised then these storage routing calculations will be

invalidated

Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s)

0.100 1.4 1.200 2.0 3.000 3.0 7.000 4.4

0.200 1.5 1.400 2.1 3.500 3.2 7.500 4.6

0.300 1.4 1.600 2.2 4.000 3.4 8.000 4.7

0.400 1.2 1.800 2.4 4.500 3.6 8.500 4.9

0.500 1.3 2.000 2.5 5.000 3.8 9.000 5.0

0.600 1.4 2.200 2.6 5.500 3.9 9.500 5.1

0.800 1.6 2.400 2.7 6.000 4.1

1.000 1.8 2.600 2.8 6.500 4.3
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EUROPEAN OFFICES 
 
 
United Kingdom 

AYLESBURY 
T: +44 (0)1844 337380 
 
BELFAST 
T: +44 (0)28 9073 2493 
 
BRADFORD-ON-AVON 
T: +44 (0)1225 309400 
 
BRISTOL 
T: +44 (0)117 906 4280  
 
CAMBRIDGE 
T: + 44 (0)1223 813805 
 
CARDIFF 
T: +44 (0)29 2049 1010  
 
CHELMSFORD 
T: +44 (0)1245 392170  
 
EDINBURGH 
T: +44 (0)131 335 6830 
 
EXETER 
T: + 44 (0)1392 490152  
 
GLASGOW 
T: +44 (0)141 353 5037  
 
GUILDFORD 
T: +44 (0)1483 889800 

 
 
Ireland 

DUBLIN 
T: + 353 (0)1 296 4667  
 

. 

LEEDS 
T: +44 (0)113 258 0650  
 
LONDON 
T: +44 (0)203 691 5810 
 
MAIDSTONE 
T: +44 (0)1622 609242  
 
MANCHESTER 
T: +44 (0)161 872 7564 
 
NEWCASTLE UPON TYNE 
T: +44 (0)191 261 1966  
 
NOTTINGHAM 
T: +44 (0)115 964 7280  
 
SHEFFIELD 
T: +44 (0)114 245 5153 
 
SHREWSBURY 
T: +44 (0)1743 23 9250  
 
STAFFORD 
T: +44 (0)1785 241755  
 
STIRLING 
T: +44 (0)1786 239900 
 
WORCESTER 
T: +44 (0)1905 751310  

 
 
France 

GRENOBLE 
T: +33 (0)4 76 70 93 41 
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