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1.0 Scope 

This report contains the details of an FRA and SUDS & Drainage Strategy for Conditions Discharge 
carried out by Ark Environmental Consulting Limited (“ARK Ltd”) for High Field, Yapton Road, 
Barnham, West Sussex, PO22 0AZ, henceforth referred to as “the site” in this report. 

This report has been prepared for Orchestra (Special Projects 1) Ltd and must not be relied upon by 
any other party without the explicit written permission of ARK Ltd. 

All parties to this report do not intend any of the terms of the Contracts (Right of Third Parties Act 
1999) to apply to this report. 

Please note this report does not purport to provide definitive legal advice nor can it be used to 
demonstrate that the site will never flood in the future or provide exact specifications / warranties for 
the products used. 

All rights reserved. No part of this report may be copied, edited, transmitted, reproduced, hired, lent, sold or 
disclosed without the prior written consent of ARK Ltd. Any action taken or omitted to be taken in reliance upon 
the content of this report is not permitted and may be unlawful. Copyright © ARK Ltd 2019. 

 

2.0 Introduction 

The information source used to undertake this FRA & SUDS / Drainage Strategy has been collected 
from the following sources: 

• British Geological Survey Website; 

• EA Website; 

• Arun District Council (ADC) Strategic Flood Risk Assessment (2018); 

• ADC Council Website 

• West Sussex County Council as the Lead Local Flood Authority (LLFA) Surface Water 
Management Plan (SWMP) 

• LLFA SUDS Guidance and Policies 

• Internet mapping and searches 

 

3.0 Existing Site Status and Environmental Setting 

3.0 Site Location and Status 

The planning application boundary is c. 1.18 hectares and is an open field with perimeter shrubbery 
/ hedgerows. The site is wholly in EA FZ1 (low risk for fluvial / tidal). The site is in EA NO risk for 
surface water flooding. 

The existing layout is also provided in Appendix A. 

3.1 Geology 

Based on BGS mapping, surrounding borehole records and the council SFRA, the site is underlain 
by: 

Bedrock: London Clay 

Superficial deposits: River Terrace Deposits (undifferentiated) - Sand, Silt And Clay 

The site is also surrounded on all sides by a large expanse of the London Clay. 

• These are not water bearing strata. 

• These strata do not support any subterranean watercourses in this area based on available 
data 
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BGS Borehole Logs 

As with all areas of London Clay, there is the potential for the upper areas to have isolated lenses / 
pockets of silty deposits and perched water. 

This is not an underground waterbody. These lenses if encountered during construction will be 
dewatered and managed as appropriate. 

Strata and Flood Risk: 

There will be no groundwater body displaced and hence there will be no increased risk of flooding 
from the scheme from groundwater to surrounding areas. 

Strata and Drainage / SUDS 

These strata suggest that infiltration is not likely feasible and hence will not be relied upon, but if found 
to be suitable at the site, it will be the preferred discharge method. 

NOTE: the site is just north of the border of Lambeth Group strata and south of this is the southern 
area of the Lewes Nodular Chalk Formation stratum. 

It is possible that at the site there are some areas of chalk, but this is not necessary to determine at 
this stage given the evidence that the site is above strata that are not suitable for infiltration.  

 
3.2 Existing Drainage 

Public sewer records have not been sourced from Southern Water, however, the site is a vacant field 
and there are no sewers recorded on the site. 

A specific drainage survey of the surrounding area has not been carried out, there are Southern  
manholes in the road and connections to neighbouring properties to the public sewer network. 

There is no evidence of any existing SUDS. The site currently discharges 100% unattenuated by a 
combination of natural on site interception from vegetation and soil infiltration and via existing informal 
drainage ditches. 

The scheme will formally attenuate storm surface water on site using the highest form of SUDS hence 
there are no reasons for Southern Water to object on the grounds of this drainage strategy. 

An assessment of the Greenfield equivalent discharge for the site has been carried out. This has 
confirmed an average discharge rate (QBAR) of a nominal 1.95 l/s. A copy of the calculation output 
is included in Appendix C. 
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3.3 Summary of Flood Risks Posed to and From Site and Scheme 
 
 
 

Flood 
Sources 

Site Status Comment on flood risk posed to / from the 
development 

Fluvial / Tidal Site is in wholly FZ1 Nursing home use is appropriate in FZ1 

Groundwater SFRA indicates site is not in an area of 
groundwater flooding / incidents. 

There will be no groundwater body displaced 
The proposed development will not increase 
the risk of groundwater flooding. 
Low Risk 

Artificial 
Sources 

Site is not within EA Reservoir Flood Warning 
area 
No other artificial sources with likely flood 
flowpaths that could reach the site 

Low Risk 

Surface 
Water / 
Sewer 
Flooding 

Site is not located in a Critical Drainage Area 
Condition, depth and location of surrounding 
infrastructure uncertain 
EA 2019 surface water flood mapping 
indicates the whole site is in EA NO hazard for 
all EA risk scenarios 

SUDS incorporated appropriately 
Development will not increase the peak flow or 
volume of discharge from the site. 
No additional specific design 
responses required 
Low Risk 

Climate 
Change 

Included in the flood modelling extents 
40% used in the SUDS storage calculations 

Development will manage the peak flow and 
volume of discharge from the site 
Low risk posed to and from the development 
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4.0 Assessment of Proposed Development 
4.1 Proposed Development 

The proposed development (Appendix B) comprises: 

• Erect nursing home / assisted living scheme with maximized porous and permeable areas 

o Maximisation of SUDS storage areas 

• Restricted discharge using on site highest forms of SUDS: 

o Surface storage attenuation basins 

o Planted “rain gardens” and swales incorporated into landscaping 

o Permeable paving with geocellular storage 

• Reduces flood risk overall and meets ADC and WSCC SUDS requirements 

o New SUDS to meet 2019 requirements 

 
4.2 Foul Drainage 

Based on likely number of units / dwellings, the maximum peak foul discharge generated remains a 
nominal amount and is unlikely to give rise to any capacity concerns within the public sewer network. 

Subject to the approval of the water company, it is proposed to make a connection to discharge the 
foul to the public foul sewer, subject to condition and level. 

Subject to confirmation of the public sewer invert level and the proposed finished development levels, 
it is expected that the existing gravity connection will be retained and suitable. 

 
4.3 Surface Water Drainage 

In accordance with NWDC, NPPF, PPG and LLFA policy requirements, sustainable drainage systems 
(SUDS) should be incorporated wherever possible to reduce positive surface water run-off and flood 
risk to other areas. 

Intrusive ground investigation works have not been carried out on site at this stage, however, the 
likely strata as per the British Geological Survey (BGS) mapping suggests the strata would potentially 
be not suitable for the use of infiltration SUDS techniques; groundwater levels and percolation testing 
in accordance with BRE365 will be undertaken as part of detailed designs to confirm the potential for 
infiltration. 

Infiltration is not required for the SUDS strategy. 

As a precaution for the discharge connection, so as not to rely on an unknown and to demonstrate a 
worse case of SUDS storage on site with restricted discharge, it is recommended that SUDS 
techniques are restricted to the use of surface storage, permeable paving and additional storage with 
restricted discharge to attenuation basin and drainage ditch / public sewer. 

There is no watercourse for the scheme to connect to. 

If detailed investigations suggest infiltration is feasible, then this will be the detailed designs discharge 
method subject to approval with the EA and LLFA as appropriate. 
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It is proposed to provide an attenuation based surface water strategy to serve run-off from the 
proposed roof area, with a residual positive discharge rate being restricted to a minimal 1 l/s to 
oversize the storage to also account for discharge point to the informal drainage ditch. 

4.4 SUDS Storage Calculations 

Calculations have been prepared based on the Micro Drainage software package to assess the size 
of structure require, based on the following design criteria. 

This is an outline planning application.  

Assumptions made: 

Scheme will likely result in 40% of the site becoming impermeable;  

Urban creep factor: add a further 10% 

To further compensate and oversize: add a further 30% 

Hence assume an 80% impermeable site as an overestimate in order to oversize the SUDS 
storage. 

• Contributing impermeable area – 9,800m2 

• Design event - 100 year 

• Climate change allowance - 40% 

• Max. residual Discharge rate - 3 l/s (via modern vortex control / hydrobrake) 

o This is the safest minimum discharge rate for a site of this size (greater than a 1ha); 
any smaller and the size of the aperture itself could be easily blocked and thus 
become an inherent flood risk 

• The calculation output is included within Appendix C. 

o 895.0m3 of storage required based on the parameters above 
 
SUDS Specifications: SUDS Hierarchy Compliant 

 
 

Formal SUDS Type Source Control Dimensions Storage Volume 

Attenuation Basin Yes 2 number: 

25.0m by 6.0m by 0.6m 

= 105m3 x 2: 180.0m3 

210.00m3 

Selected landscape areas to 
be surface storage planted 
“rain gardens” SUDS 

YES Total of c. 90m2 

Depths to be c. 0.65m 

58.5m3 

Larger landscaped areas to be 
contoured as planted surface 
storage swales SUDS 

YES Total of c. 350m2 

Depths to be shallow at 0.3m 
depths 

105.0m3 
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Permeable Paving Car Park 
Spaces with underground 
storage 

YES 

Permeable paving / 
car park takes roof 
runoff 

44 car park spaces 

Each 4.9m by 2.5m = 539.0m2 

Use 0.8m depth = 431.2m3 

 

431.2m3 

Turning Area adjacent to the 
5 car park spaces in north of 
site also to have geocellular 

 

YES 

Permeable paving / 
car park takes roof runoff 

This area is 122.50m2. 

Use 0.8m depth 

= 98.0m3 

98.0m3 

Permeable surfaces for all 
other areas of access / paths 
etc 

YES n/a n/a 

Sedum Roofs 

Specification not confirmed at 
this stage. 

YES n/a 

Not required at this stage to 
contribute to storage; exact 
specification / depth of strata 
not required 

n/a 

c. 60% of site retained as 
porous landscaping 

YES n/a n/a 

  Total 902.70m3 

Greater than the 
895.0m3 required 

 

 
 
[Note: car park spaces are also used in order to unequivocally quantify the SUDS areas as they are 
assumed as a standard 4.9m by 2.5m = 12.25m2 and can be readily seen and scaled on a drawing.  
 
The SUDS layout plan included within Appendix D shows locations for the SUDS structures. 

It is proposed to connect the now restricted discharge from the attenuation basin, the rain gardens, 
swales and permeable paving + geocellular storage directly to the adjacent drainage ditch / public 
sewer. 

With respect to other SUDS techniques, the proposed buildings will have part sedum roofs; buit these 
are not required to contribute to the storage volumes at this stage. Whilst internal rainwater harvesting 
is not proposed, it is recommended that rainwater pipes are fitted with water butts wherever feasible. 
Whilst the use of water butts won’t reduce the design criteria of the receiving surface storage and 
below ground drainage system, their use will reduce the time of entry and provide a supply of water 
for irrigation. 

It will be necessary for the surface water drainage system to comply with the Environment Agency’s 
pollution prevention guidance. Roof run-off is classified as uncontaminated and, in accordance with 
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EA pollution prevention guidance, will not require any treatment. Any surface water run-off draining 
through permeable paving will receive an adequate level of filtration through the associate substrate. 

4.5 Maintenance 

With respect to maintenance, the proposed SUDS techniques should be maintained in accordance 
with the appropriate regimes set out within the SUDS manual and will be the responsibility of the 
owner / management company. A SUDS maintenance schedule is included within Appendix E. 

 
5.0 Summary 

The site is in an area of low flood risk posed from all sources. 

The scheme also reduces flood risk overall. 

It is proposed to connect the foul drainage from the new development to the public sewer in Yapton 
Road. Any amendments to the existing discharge arrangements or new connection will be subject to 
the approval of Southern Water, via a Section 106 Connection Application under the Water Industry 
Act 1991 at the design stage. 

It is proposed to provide an attenuation-based surface water drainage system to serve run-off from 
the new development roof area. It is proposed to provide a combination of a pond, swale and 
permeable paving (source control) with shallow cellular block attenuation structure with a restricted 3 
l/s residual discharge to the public sewer / drainage ditch, subject to the approval of Southern Water. 

It is proposed to construct the new external hard standing areas from permeable paving. It should be 
noted that the proposed surface water strategy will reduce positive run-off from the site in the post 
development scenario and therefore reduce flood risk to other areas. 

The proposed drainage strategy is subject to the approval of the Local Planning Authority, Lead Local 
Flood Authority, Environment Agency and Southern Water. 

Based on the likely flooding risk, it is considered that the proposed development can be constructed 
and operated safely in flood risk terms, without increasing flood risk elsewhere, in fact reducing flood 
risk overall and is therefore appropriate development in accordance with the NPPF/PPG. 
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YAPTON: Drainage Layout with Oversized SUDS Storage and Restricted Discharge 
 
 
 
 

Key SUDS Element Example Spec / Layout 
As per Sustainable Drainage Developer Guide; Local Sustainable 
Drainage Design Guide 

 

 

 
 

Attenuation Basin 
 

Refer to FRA&SUDS report for dimensions 

  
 
 

 

 

 
Rain garden / planted swale planting 

areas 

Refer to FRA&SUDS report 

  

 

 

 
 
 

Maximised porous and 

permeable areas 

 
See SUDS Site Layout Plan  

See Appendix B for detailed site layout 

 

 

 
Geocellular storage under car parking 

areas / access area 
 

Refer to FRA&SUDS report for 

dimensions 
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Yapton SUDS Layout 

 

 

  

Orange Outline: 
Larger landscaped area contoured as 
planted surface storage swales SUDS 

Dashed Blue Outline 
Geocellular storage under 
permeable parking areas.  

Solid Blue Outline 
Attenuation Basins 

Dashed Green Outline 
Rain Garden Planters: 
integrated storage.  

Design for Exceedance: all floodwaters are 

stored to the 1in100year; large areas of 

retained porous green / permeable access areas 

can ensure first 5mm is retained on site 

 
 

Blue Lines 
Indicative main pipe connections: 
not required at planning stage as 
this is part of detailed design 

Refer to report for dimensions 
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SUDS Maintenance Schedule 
 

 
Installation 

 
Maintenance Required 

 
Frequency 

 
Responsibility 

 
Attenuation Basin Swale 

Rain Garden / planted swale areas 

 
Attenuation basin maintenance regime to 
be coordinated with the ecology 
consultant as appropriate 

 
Swales and planted rain garden 

 
Inspection / Grass cutting / weeding / 
jetting 

 
De-silting to be part of maintenance plan 

 
Part of general grass cutting regime (likely 
6 times a year) 

 
Estate/Building Management Company 

 
Cellular Attenuation 

 
Inspection, sediment removal and jetting 

 
Annually or as per 

supplier's recommendations 

 
Supplier (via a maintenance/service package) or 

Estate Management Company 

 
Hydrobrake / Vortex Flow Control 

 
Inspection, cleaning and testing 

 
Annually or as per 

supplier's recommendations 

 
Supplier (via a maintenance/service package) or 

Estate Management Company 

 
Permeable Paving (incl. associated distribution pipework 

and sump chambers) 

 
Inspection, debris removal and jetting 

 
Typically, inspection is recommeded 

annually or after a severe or significant 

storm event, with any jetting/cleaning 

being carried out as necessary. 

 
Estate/Building Management Company 
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