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1 INTRODUCTION
1.1 Background

This report has been prepared in support of a Planning Application for the lateral extension
and increase in permitted volumes of the existing materials recycling facility and waste transfer

station at Elbridge Farm Recycling Centre, Bognor Regis, West Sussex.

The majority of the site is within Flood Zone 1, with a very small area of land in the northwest,
adjacent to the Elbridge Rife within Flood Zones 2 and 3. Regardless, as the site is over
1 hectare (ha) in size, a Flood Risk Assessment (FRA) is required in accordance with the National

Planning Policy Framework (NPPF) and associated Planning Practice Guidance (PPG).

1.2 Scope of the assessment

The majority of the site is located within Flood Zone 1, as defined by the Environment Agency
(EA), meaning it has less than a 0.1% chance of flooding in any year. Land within Flood Zones
2 and 3 has between a 0.1% to 1% chance and greater than 1% chance, respectively, of

flooding in any given year.

This FRA considers the likelihood of flooding to and from the site. Consideration is given to the
risk from fluvial flooding and rainfall events with a return period of 1 in 100 years, unless
otherwise stated, and includes an adjustment for the effects of potential future climate

change.

1.3 Data sources

The following data sources were used in this assessment:
GP Planning Ltd

] Site Location Plan — GPP/RS/BR/EXT/22/01
=  Site Layout Plan - GPP/RS/BR/EXT/22/02 Rev06

Craddys
= 2014 FRA for Elbridge Farm, Bognor Regis. Document Reference: 9819w0001
= 2022 FRA for Elbridge Farm, Bognor Regis. Document Reference: 9819w0001e

Ordnance Survey (OS)

= 1:25,000 scale series mapping

British Geological Survey (BGS)
= Geological maps, 1:50,000-scale (England & Wales)
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Environment Agency (EA)
*»  Flood risk maps from rivers and surface water

] Product 4 data

West Sussex County Council (WSCC)
=  Preliminary Flood Risk Assessment (PFRA)
*» Local Flood Risk Management Strategy (LFRMS)

» Surface Water Management Plan

Arun District Council (ADC)
=  Strategic Flood Risk Assessment (SFRA)
= Arun Local Plan 2011-2031 (July 2018)

April 2023
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2 PROPOSED DEVELOPMENT

The current site accepts waste that is sorted and then re-exported for a variety of uses. Inert
Construction and Demolition waste is screened to remove large fractions and concrete, which

is crushed for use as secondary aggregate.

A Planning Application for the increase in permitted volumes at the site was submitted in
March 2022, which was accompanied by an FRA by Craddys (ref: 9819w0001e, dated
13/06/2022). This Application was subsequently withdrawn.

A revised Planning Application is being prepared for the lateral extension of the existing
materials recycling facility and waste transfer station. There are no changes planned to the
recycling operation except to increase tonnages with the volume of processed material to

increase from the present 30,000 tonnes.

The majority of the development will use existing buildings on-site with the addition of offices,
storage sheds, parking and security. The proposed eastern extension will be used for the
storage of recycled aggregate and for inert material tipping and processing. The proposed
extension area will be solely for inert material, surrounded by a perimeter soil screening bund,
in aid of visual screening and dust protection — see the Site Layout Plan in Appendix
3419/FRA/A2.

Hafren Water has been commissioned to produce the requisite FRA and a Drainage Strategy

in support of the Planning Application.
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3 BASELINE CONDITIONS
3.1 Location and setting

The site is approximately 1.5 ha in extent and comprises an existing materials recycling

facility/waste transfer station.

It is situated approximately 2 km northwest of Bognhor Regis town centre at National Grid
Reference (NGR) SU 91361 02136, and postcode PO21 5EF. The location of the proposed
development is shown on Drawing 3419/FRA/01.

The site is accessed off the A259 between Chichester and Bognor Regis. It is attached to
Elbridge Farm Business Centre, where a number of industrial units bound the southwest of the
site. The Elbridge Rife watercourse parallels the northern site boundary, with agricultural

grassland to the northeast. Residential dwellings are located to the southeast of the site.

3.2 Topography

LIDAR data has been obtained for this area to produce a contour map of the site (Drawing
3419/FRA/04). A topographic survey was also produced in 2022 (Appendix 3419/FRA/A6). The
topography of the site is relatively flat, with an average height around 4 metres Above
Ordnance Datum (mAOD), with low points of approximately 3 mAOD in the northwest
adjacent to the watercourse. The site is higher in the southern corner of the site at

approximately 5 mAOD.

3.3 Ground conditions

The nearest British Geological Society (BGS) borehole to the site, for which records exist, is
located approximately 100 m southwest of the site, close to the A259 (BGS ref SU90SW43). The
borehole log shows that beneath topsoil , clay extends to 1 m, below which are 1.3 m of raised
beach deposits of pale grey silt. Further silt of a very sandy composition at a depth of 2.2 m

overlays chalk bedrock. Groundwater was not encountered in this borehole.

Classifications of the Cranfield National Soil Resources Institute show that the predominant soil
type in the area surrounding the site is ‘Loamy’ (Soilscape 6), which is typically a free-draining,

slightly acid loamy sail.

Superficial deposits at the site and the surrounding area are indicated by the BGS to comprise
Alluvium, namely sand and gravel, locally with lenses of silt, clay or peat. The deposit is of

Quaternary age.
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The EA classifies the Alluvium as a Secondary ‘A’ aquifer, which is defined as layers that can
provide water at a local scale and may form an important source of baseflow to rivers. The

bedrock is classified as a Principal Aquifer.

According to EA mapping, the site is in a location with medium groundwater vulnerability,
referring to the likelihood of pollutants reaching the groundwater. The site is not located within

a Source Protection Zone (SPZ).

3.4 Hydrology

The hydrological characteristics of the site and its environs have been derived from Ordnance

Survey maps, Google Earth imagery and a site walkover on 8th November 2022.

3.4.1 Watercourses

The Elbridge Rife is the closest watercourse to the site, which parallels its northwestern
boundary. This watercourse forms part of a wider network that flows into the Aldingbourne
Rife. This watercourse flows south through Bognor Regis before discharging into the English

Channel.

3.4.2 Waterbodies

There are a number of waterbodies in the local area, the nearest of which is located
approximately 1 km northeast of the site. Waterbodies in the area appear to be hydraulically

connected to the watercourse network.

Several artificial reservoirs/recreational ponds exist close to the site, which were formed and

maintained for ecological value.
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4 BACKGROUND AND KEY DOCUMENTS
4.1 National Planning Policy and Guidance

This FRA has been undertaken in accordance with the statutory requirements of the NPPF and

PPG regarding development and flood risk.

The NPPF requires developments to:

= Consider climate change over the longer term to avoid increased vulnerability to the

range of impacts arising from climate change
=  Ensure new development does not increase flood risk elsewhere

*  Avoid inappropriate development in areas at risk of flooding by directing development

away from areas at highest risk

=  Where developmentis necessary, make it safe without increasing flood risk elsewhere and

direct the most vulnerable development to areas of lowest flood risk
= Be supported by an appropriate site-specific Flood Risk Assessment, where one is required

= Ensure development is appropriately flood resilient and resistant

Major development should incorporate sustainable drainage systems (SuDS), which should
meet the Technical Standards for SuDS. Major development, according to Section 2 of
Statutory Instrument 2015 Ne 595, Town and Country Planning of England, includes the winning
and working of minerals or the use of land for mineral-working deposits, also waste

development.

4.1.1 Flood zone and vulnerability classifications

EA mapping shows that the majority of the site lies within Flood Zone 1 (‘Low’ probability of
fluvial and tidal flooding). This zone comprises land assessed as having less than a 1 in 1000
(0.1%) annual probability of river flooding or sea flooding. However, very restricted areas to

the north are designated as Flood Zones 2 and 3.

In accordance with the National Planning Policy Framework (NPPF) and associated Planning
Practice Guidance (PPG), all planning applications for proposed developments within Flood
Zones 2 or 3 or over 1 ha in size must be accompanied by an FRA. The proposed site boundary
is 1.5 ha.

‘Waste treatment’ facilities are considered to be ‘Less Vulnerable' in accordance with the

NPPF and PPG. Despite a small northwestern section of the site located in Flood Zone 2, the
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majority of the site is located within Flood Zone 1. However, according to Table 3 of the PPG,
itis considered appropriate for ‘Less Vulnerable' development to be located within Flood Zone
2. The Sequential Test is therefore considered to be passed, and the Exception Test does not

need to be applied for this location.

4.2 Local Policies and Guidance

4.2.1 Strategic Flood Risk Assessment Level 1 & 2

The NPPF states that Local Plans should be supported by a Strategic Flood Risk Assessment
(SFRA), which refines information regarding the probability of flooding, taking all sources of
flooding and the impacts of climate change into account. SFRA's provide the foundation for

applying the Sequential Test, on the basis of the Flood Zones.

Arun District Council has produced a hybrid Level 1 and Level 2 SFRA, which was completed

by JBA Consulting in August 2016. Some key points relevant to the site include:

=  Arun District has a history of documented flood events; flood records indicate that the

main source of risk is from surface water and groundwater sources

= The site is not identified to be at risk of flooding according to Flood Risk Mapping within

the SFRA. The site does not feature on the large-scale historical flood map within the SFRA

= Site-specific FRAs should include an assessment of mitigation measures required to safely
manage flood risk along with the promotion of Sustainable Drainage Systems (SuDS) to

create a conceptual drainage strategy

» Mapping has been produced as part of the SFRA and is included in Appendix
3419/FRA/AL. The mapping shows that the site is not within an area identified to be at risk
from tidal or river flooding (including a consideration of climate change), from flooding
‘from land’ (surface water), or within a Groundwater Emergence Zone. Mapping also

shows that the site is not in the vicinity of any historical sewer flooding incidents

The SFRA does not raise any concerns for this site.

4.2.2 Preliminary Flood Risk Assessment

Preliminary Flood Risk Assessments (PFRA's) were a requirement of the Flood Risk Regulations
(2009) and were produced by Lead Local Flood Authorities (LLFA’s). Their purpose is to provide
information on significant historical flood events and summarise future flood risk from all sources

of flooding.
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The PFRA for West Sussex County Council was last updated in May 2011. Historical incidents of
flooding have been recorded across the study area, however there are no records of flooding

affecting the development site.

The PFRA does not raise any concerns for this development.

4.2.3 Local Flood Risk Management Strategy

The Local Flood Risk Management Strategy (LFRMS) for WSCC was completed in December
2013. The document provides guidance for new developments on the responsibilities of
private landowners in flood risk and important considerations for the planning and

implementation of SuDS.

The LFRMS does not hold any records of historical flooding at the site.

Chapter 2 ‘Responsibilities outside of the Flood and Water Management Act 2010’ contains

information relevant to the development site as follows:

‘Flood Risk should not be increased elsewhere as a result of development.’

‘Flooding from new development cannot be allowed to impact on third parties.’

These points will be considered within the surface water drainage design to ensure the

development conforms with West Sussex Council strategy.

4.2.4 Local Development Framework

A Local Development Framework (LDF) is a spatial planning strategy for district councils in
England and Wales. The LDF comprises of Local Development Documents (including Local
Plans), Supplementary Planning Documents (SPD’s), Statements of Community Involvement

and other documents as required.

4.2.5 Arun Local Plan 2011-2031

The Arun Local Plan 2011-2031 was adopted in 2018 by the Council and sets out a spatial vision,
objectives and a sustainable strategy for delivering the necessary growth of the District over

the period 2011-2031.

Policy 18.3 - Flooding and 18.4 - Sustainable Drainage Systems, contain information relevant to

the development site as follows:

‘Development proposed within Bognor Regis should reduce run-off and implement Sustainable

Urban Drainage Systems (SUDS) where applicable.’
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‘Opportunities for incorporating a range of SUDS must be taken wherever possible.’

‘Proposals for both major and minor development proposals must incorporate SUDS within the
private areas of the development in order to provide source control features to the overall

SUDS design.’

This policy has been considered throughout this assessment.

4.2.6 LLFA Policy

West Sussex LLFA Policy for the Management of Surface Water was published in November
2018. This policy set out the requirements that the LLFA has for drainage strategies and surface
water management provisions associated with planning applications for development. Some

key points relevant to the site include:

Policy 5.6.2 — ‘Discharge to a watercourse or surface water sewer must be restricted to the

estimated mean greenfield runoff rate (Q1) by means of a controlled outflow.’

This policy will be considered as part of the surface water drainage strategy.
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5 CLIMATE CHANGE

In May 2022 the EA published an update on climate change allowances for both peak river
flows and peak rainfall intensity. The site is within the Arun and Western Streams Management

Catchment.

5.1 Peakriver flows

The guidance specifies different allowances that should be made in terms of peak river flow
depending on River Basin District and peak rainfall intensity. A range of climate change
allowances for peak river flow is provided, (‘Upper end’, ‘Higher central’ and ‘Cenfral’)
depending on the nature of the development. Peak river flow allowances for this catchment

are as follows:

2020's 11% 16% 27%
2050's 13% 19% 36%
2080's 25% 36% 64%

5.2 Peak rainfall intensity

Climate change allowances for peak rainfall intensity have also been specified for each
management catchment and for different development lifetimes. The guidance states to:
‘Use '2050s' for development with a lifetime up 2060 and use the 2070s epoch for development

with a lifetime between 2061 and 2125.’

Peak rainfall allowances for this catchment are as follows:

2050's 20% 35% 20% 45%
2070's 25% 40% 25% 45%

Despite the proposed site use being classified as ‘Less Vulnerable’, the ‘Upper’ estimate has
been selected and a climate change allowance of 40% will be applied within the drainage

strategy.
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6 FLOOD RISK AT THE SITE
6.1 Potential sources of flooding

The risk of flooding to the site has been assessed by examining the likelihood (frequency or
return period) of flooding and the consequences of flooding (fatalities, property damage,
disruption) which typically depend on flood depth, velocity, speed of onset and duration. A
gualitative assessment of the consequences of flooding to the site has been made from a

range of potential flood sources:

=  Fluvial flow

= Tidal

= Pluvial (Surface water run-off)
= Groundwater flow

= Sewer and/or water mains leakage

6.2 History of flooding at the site

There are no records of the site flooding in the past.

6.3 Fluvial flooding

Fluvial (river) flooding occurs when a watercourse cannot accommodate the volume of water

draining into it from the surrounding catchment.

The site is located predominantly in Flood Zone 1 with a small section in the northwest of the

site designhated as Flood Zones 2 and 3 - see Drawing 3419/FRA/03.

Product 4 data has been obtained from the EA and is included in Appendix 3419/FRA/AA4.

Mayps have been provided, which show modelled flood extents for various return periods.

Modelled flood levels and velocities at three nodes in the vicinity of the site have been
provided and summarised in Table 3419/FRA/T3 below:

1 491305 102131 2.55 2.64 2.57 2.74 3.06

2 491367 102211 241 2.47 2.57 2.74 3.06

3 491309 102191 2.04 2.13 2.57 2.74 3.06
Version: F2
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According to the topographic survey presented in Appendix 3419/FRA/AB, the lowest point
on-site is at approximately 2.75 mAOD. This level is above predicted flood levels for the 1% and

0.1% AEP fluvial return periods, and the 1% and 0.5% AEP tidal return periods.

For the 0.1% tidal event, flood depths on-site adjacent to the Elbridge Rife could reach 0.31 m.
However the vast majority of levels on-site exceed 3.06 mAOD and would not be affected by
flooding. Considering the site's low vulnerability, and the extreme and unlikely nature of such

a flood event, this level of risk is considered to be acceptable.

The proposals will not affect ground levels and no new buildings are proposed. Therefore, it is
not anticipated that flood waters will encroach on the proposed development and there wiill
be no impact on the current flood regime, or any loss in floodplain storage as a result of the

development.

Furthermore, the Elbridge Rife was observed on a site visit (81" November 2022) following several
weeks of heavy rainfall. At the time, the watercourse was approximately 3 m below the site

level, this, after a period of heavy rainfall.

Therefore, based on the above, the potential for fluvial flooding at the site is considered to be

low and mitigation measures are not required.

6.4 Surface water flooding

Surface water (pluvial) flooding occurs when rainwater does not drain away through the
normal drainage system or soak into the ground, but instead lies on or flows over the ground.
This can typically happen following high rainfall storm events when a drainage system is unable
to accommodate the amount of surface run-off, or when ground profiles are uneven and

facilitate ponding.

The EA’s ‘Risk of Flooding from Surface Water' mapping (shown on Drawing 3419/FRA/02)
shows that the site has been identified to be at low to medium risk of surface water flooding
where the site borders the Elbridge Rife, likely due to topographical low points in this location.
No built development is proposed in this area, and it is not intended to alter ground levels in

post-development.

There are no records of surface water flooding affecting the site and the risk of flooding by

surface water is considered to be low.
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6.5 Groundwater flow and levels

Groundwater flooding occurs when the watertable rises to meet the ground surface. Itis most

likely in areas above an aquifer where water levels can rise following prolonged rainfall.

The SFRA indicates that the area is underlain for the most part by chalk, which makes
groundwater emergence a possibility. However, BGS borehole SU90SW43 reached a depth of

5.9 m and groundwater was not struck.

Given no buildings will be constructed with a basement and there are no records of
groundwater flooding affecting the site, the risk of flooding posed by groundwater is

considered to be extremely low.

6.6 Flooding from sewers and drains

Sewer flooding generally results in localised short-term flooding caused by intense rainfall
events overloading the capacity of sewers. Flooding can also occur because of blockage,
poor maintenance, structural failure or surcharging of the system due to high water levels in a

receiving watercourse.

The site does include an existing on-site drainage system which has been in place since the
inception of the development. Were this system to breach capacity, flows would follow the

topography of the site and enter the Elbridge Rife.

There is no intention for a surface water connection to the public sewerage system, and no
additional foul flows are proposed. The SFRA holds no records of sewer flooding at or in the

vicinity of the site.

Therefore, the risk of sewer flooding is considered to be low.

6.7 Flooding from reservoirs, canals and lakes

Reservoir and canal flooding occur after the failure or breaching of a dam wall or canal

embankment and is rare in the UK due to regulatory inspections and maintenance.

There are no reservoirs with a storage capacity in excess of 25,000 cubic metres (m3) in the
Arun District, and there are no canals, lakes or other artificial features in the vicinity of the site.

It is therefore considered that the risk of flooding from reservoirs, canals and lakes is low.
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7 SURFACE WATER MANAGEMENT
7.1 Existing surface water drainage infrastructure

Existing roof and hardstanding areas are currently formally drained to an on-site surface water
drainage system, which was installed at the inception of the site. It is shown on Drawing 9819-
0050 in Appendix 3419/FRA/A3. Surface water run-off is conveyed by concrete drainage
channels to buried chambers, followed by a series of treatment points: a collection chamber,

an alarmed oil interceptor, then a holding tank (2 m in diameter and 3 m deep.)

The collection chamber is emptied regularly by a suction tanker. Water is drawn from the
holding tank and used for dust suppression on-site. Remaining water within the holding tank
flows northwestwards into a French drain along the western site boundary, which provides
attenuation and filtration. The French drain flows northeastwards, to a point where it
discharges into the Elbridge Rife. A second collection chamber is located to the northwest of

the Roll on Roll Off (Ro Ro) shed. This discharges to the French Drain, thence the watercourse.

A perimeter drain exists on the eastern site boundary (on the western side of the fence)
comprising a 150 mm diameter geotextile-wrapped pipe, within a gravel filed trench. Water
is conveyed within this drain northwestwards, where it connects to the western perimeter
French drain. However, the granular nature of the sub-surface is such that it is considered
highly likely that a large proportion of the water infiltrates directly to ground from the French

drain.

All of the current inert recycling area is permeable and free-draining. The access road is

impermeable but not formally drained.

7.2 Proposed surface water drainage

7.2.1 Principles of the Surface Water Drainage Strategy

The existing surface water drainage arrangements shown on the drawing in Appendix
3419/FRA/A3 will remain and continue to serve the existing roof and hardstanding areas, along

with the site access road.

However, to ensure that discharge from the site does not exceed greenfield run-off rates, it is
proposed to provide additional surface water attenuation in the form of underground cellular
storage, with an orifice plate installed on the final manhole of the drainage network, before it

discharges into the Elbridge Rife.

Version: F2
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Within the proposed eastern extension area (0.843 ha), the ground surface will remain
permeable, and there is therefore no requirement for formal drainage. However, a perimeter
swale will be created within the site, at the foot of the screening bund. This will provide

additional storage and promote infiltration to ground as shown on Drawing 3419/FRA/05.

The existing and proposed drainage network has been modelled using InfoDrainage 2023.0.

The proposed swale has not been included within the model.

7.2.2 Greenfield run-off rates

Surface water flows from the site will be attenuated to pre-development (greenfield) run-off

rates, ensuring the sites natural run-off regime is maintained as far as possible.

The calculated greenfield run-off rate for the impermeable area (0.737 ha) is shown on the

InfoDrainage Results in Appendix 3419/FRA/A5 and summarised in Table 3419/FRA/T4 below:

1l-year 1.5
QearR 1.7
30-year 3.9
100-year 55

To ensure betterment, it is intended to restrict discharge from the site to the Qgar rate for the
impermeable area to 1.7 I/s. However, to reduce the risk of blockage, in accordance with EA

best practice, an allowable discharge rate of 5 I/s has been used.

Discharge from the site is currently unrestricted, and the rate and volume of run-off discharging
into the Elbridge Rife currently increases with rainfall intensity. Post-development, flow from the
impermeable area will be restricted to 5 I/s for all rainfall events, providing significant

betterment over the existing situation.

7.2.3 InfoDrainage modelling

InfoDrainage 2023.0 was used to model the existing network, along with proposed attenuation
to ensure the discharge rate of 5 I/s is not exceeded. An indicative drainage layout is shown
on Drawing 3419/FRA/05, with full InfoDrainage results included in Appendix 3419/FRA/AS5.

The existing drainage network was simulated in InfoDrainage, based on the Existing Drainage

drawing (Appendix 3419/FRA/A3). The following additions were made:
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= Underground attenuation tank beneath the proposed car park. A total of 110 crates of

sizelmx1mx1m (total 11 m x 10 m) equating to 104.7 m3 of storage

= Additional manholes and pipework to connect the attenuation tank to the existing

network

= A 0.041 m diameter orifice plate within the final (existing) manhole before discharge into

the Elbridge Rife (Manhole (5) within the model)

The drainage strategy has included a 40% allowance for climate change.

The model results show that no flooding occurs on-site during the 1 in 1-year, 30-year or 100-

year storm events.

For the critical storm for the 1 in 100-year + 40% climate change event, the modelling shows

some flooding to occur. The maximum flooded volume for this event is approximately 222 m3.

The storage capacity of the trench surrounding the French Drain has not been considered
within the model. Based on a 0.8 m depth, 0.7 m width, 120 m length and a conservative 10%
available storage volume within the gravel, an additional 6.7 m3 of flood water could be

stored. Therefore, a total flooded volume of up to 215 m3 is possible on-site.

Surface water run-off from the site is currently unrestricted, with no attenuation provided.
Therefore, the proposed updates to the surface water drainage network provide significant

betterment in terms of reducing downstream flood risk.

Furthermore, an indeterminate amount of infiltration occurs within the French drains and will
continue to be re-used on-site. These two factors will significantly reduce the volume of surface

water within the surface water drainage network.

Considering the above and the ‘low vulnerability’ of the site, this level of flood risk post-

development is considered to be acceptable.

7.2.4 Sustainable Drainage Systems (SuDS) and run-off water quality

Due to the proven free-draining nature of the subsurface, it is possible that infiltration methods
of water disposal will be feasible. However, as a conservative measure, the surface water

drainage design has currently assumed no infiltration.

Due to the nature of site operations in areas of hardstanding, above ground surface water
storage and SuDS is not practical, therefore underground attenuation is proposed. Water will

continue to be re-used from the holding tank (Manhole (3) within the InfoDrainage model),
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and potentially also from the attenuation tank itself. This will further reduce the volume of water

being discharged into the Elbridge Rife.

The existing oil interceptor shown in Appendix 3419/FRA/A3 will remain. This will continue to
remove oil and other pollutants and reduce the risk of pollutants discharging into the Elbridge

Rife.

The existing French Drains will remain along the northern site boundary and through the site,
adjacent to the weighbridge. As set out in Section 7.2.3, these will provide additional storage

not accounted for within the model and also provide water quality benefits.

In the proposed extension area, the existing permeable surface and sub-soil will be retained.
Therefore, there is no need for formal drainage in this area. However, to provide some storage
and promote infiltration, a grassed swale will be created at the foot of the screening bund.

The swale will also have water quality and ecological benefits.

7.3 Designing for exceedance

The surface water drainage system has been designed to minimise the risk of flooding to the
site and surrounding area in the event of exceedance of the system capacity during extreme
storm events. Based upon the local topography, exceedance flows would be conveyed
towards attenuation features, manholes and the watercourse network, and would thus not

cause an increase in flood risk to the site or elsewhere.
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8 ADOPTION AND MAINTENANCE

Since 6t April 2015, SuDS are a planning requirement for all ‘Major Development’. In addition,
LLFA's became statutory consultees with effect from 15th April 2015. Local Planning Authorities
(LPA's), in considering Planning Applications, will consult the relevant LLFA on the
management of surface water; satisfy themselves that the proposed minimum standards of
operation are appropriate; and ensure through the use of planning conditions or planning
obligations that there are clear arrangements in place for the on-going maintenance of SubDS

over the lifetime of the development.

8.1 Adoption

All surface water drainage infrastructure and SuDS features will remain privately owned by the
landowner.

8.2 Maintenance

Typical maintenance regimes for attenuation tanks, swales, flow control structures and filter

drains are included in Appendix 3419/FRA/AT.
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9 SUMMARY AND CONCLUSIONS

A Planning Application has been prepared for the lateral extension of the existing materials
recycling facility and waste transfer station. There are no changes planned to the recycling
operation except to increase tonnages with the volume of processed material to increase

from the present 30,000 tonnes.

The site is located predominantly in Flood Zone 1, with a small section of the perimeter within
Flood Zones 2 and 3. Flood level data has been obtained from the EA. The majority of the site
is above all modelled flood levels. Maximum flood depths for the 1 in 1000-year tidal flood
event have been modelled to be 3.06 mMAOD, which could equate to 0.31 m depth of flooding
in isolated locations adjacent to the watercourse on-site. No built development is proposed
in this location, and there will be no loss in floodplain storage, therefore mitigation measures

are not required. The site is therefore considered to be at low risk of flooding.

The site is considered to be at low risk of flooding from all other sources.

Surface water within the existing site is currently managed within a drainage system, with water
conveyed unrestricted to the Elbridge Rife watercourse. To ensure the drainage system will
not increase the rate and volume of surface water run-off leaving the site, underground
cellular storage is proposed, along with a new orifice plate which will restrict flows to 5 I/s. The
InfoDrainage model anticipates some flooding on-site during the 1 in 100-year + climate
change flood event, however the model does not consider water re-use on-site, or the storage

and infiltration capacity of the filter drains.

The proposed extension area is currently permeable and free-draining and will remain so post-
development. A swale is proposed along the inside of the screening bund, to encourage

infiltration and provide water quality benefits.

All on-site surface water drainage infrastructure will remain privately owned. A maintenance

schedule for the on-site drainage has been provided.

On consideration of the above, and on implementation of this strategy, it is considered that
the development will be appropriate in terms of flood risk and can be suitably drained for the

development lifetime.
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GP Planning Ltd FLOOD RISK ASSESSMENT
Elbridge Farm Recycling Centre, Bognor Regis AND SURFACE WATER DRAINAGE STRATEGY

APPENDIX 3419/FRA/A5

InfoDrainage Calculations

April 2023 Version: F2



Elbridge Farm Recycling Centre:
Indicative Surface Water Drainage Design

Date:

18/11/2022
Designed by Checked by Approved By
CH CL

Report Details
Type: Inflows

Hafren Water
Barkers Chambers, Barker Street

Storm Phase: Phase Shrewsbury
SY11SB

__E" ] Catchment Area Type : Catchment Area
Area (ha) 0.38
[Preliminary Sizing [

Volumetric Runoff Coefficient 0.750

Percentage Impervious (%) 100

Time of Concentration (mins) 5

[Dynamic Sizing [

Runoff Method

Time of Concentration

Summer Volumetric Runoff 0.750

Winter Volumetric Runoff 0.840

Time of Concentration (mins) 5

Percentage Impervious (%) 100
.j:" 7 Catchment Area (1) Type : Catchment Area
Area (ha) 0.22
[Preliminary Sizing |

Volumetric Runoff Coefficient 0.750

Percentage Impervious (%) 100

Time of Concentration (mins) 5

[Dynamic Sizing [

Runoff Method

Time of Concentration

Summer Volumetric Runoff 0.750

Winter Volumetric Runoff 0.840

Time of Concentration (mins) 5

Percentage Impervious (%) 100
_E" ] Catchment Area (2) Type : Catchment Area
Area (ha) 0.138
[Preliminary Sizing |

Volumetric Runoff Coefficient 0.750

Percentage Impervious (%) 100

Time of Concentration (mins) 5

[Dynamic Sizing |

Runoff Method

Summer Volumetric Runoff
Winter Volumetric Runoff
Time of Concentration (mins)
Percentage Impervious (%)

Time of Concentration
0.750

0.840

5

100

Created in InfoDrainage 2023.0
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Elbridge Farm Recycling Centre:

Date:

Indicative Surface Water Drainage Design 18/11/2022
Designed by Checked by Approved By
CH CL

Report Details Hafren Water

Type: Junctions

Barkers Chambers, Barker Street

Storm Phase: Phase Shrewsbury
SY11SB
Name Junction Type Easting (m) Northing (m) Cover Level (m) Depth (m)
Manhole Manhole 491361.899 102107.590 4.500 1.000
Simple Junction Simple Junction 491360.940 102186.610
Manhole (2) Manhole 491325.653 102157.329 3.090 1.200
Manhole (3) Manhole 491332.726 102163.224 3.030 3.000
Manhole (4) Manhole 491359.806 102173.511 2.940 1.440
Manhole (5) Manhole 491362.466 102180.973 2.940 3.200
Simple Junction (1) Simple Junction 491357.140 102179.179
Manhole (1) Manhole 491353.503 102116.084 3.578 1.008
Simple Junction (2) Simple Junction 491329.024 102169.703
Simple Junction (3) Simple Junction 491309.209 102158.236
Simple Junction (5) Simple Junction 491373.794 102183.554
Manhole (6) Manhole 491404.342 102149.756 4.198 1.171
Name Invert Level (m) Chamber Shape Diameter (m) Manhole
Locked
Manhole 3.500 Circular 1.200 |
Simple Junction
Manhole (2) 1.890 Circular 1.200 |
Manhole (3) 0.030 Circular 2.000 ]
Manhole (4) 1.500 Circular 1.200 [
Manhole (5) -0.260 Circular 1.200 O
Simple Junction (1)
Manhole (1) 2.570 Circular 1.200 [
Simple Junction (2)
Simple Junction (3)
Simple Junction (5)
Manhole (6) 3.027 Circular 1.200 |
[Inlets
Junction Inlet Name Incoming ltem(s) Bypass Destination Capacity Type
Manhole Inlet Catchment Area (None) No Restriction
Simple Junction Inlet (1) Pipe (3) (None) No Restriction
Inlet Catchment Area (1) (None) No Restriction
Manhole (2) Inlet (1) Pipe (1) (1) (None) No Restriction
Manhole (3) Inlet Pipe (4) (None) No Restriction
Manhole (4) Inlet Catchment Area (2) (None) No Restriction
Manhole (5) Inlet (1) :Zi";: Eg; (None) No Restriction
Simple Junction (1) Inlet :Z:z: g 1) (None) No Restriction
Manhole (1) Inlet Pipe (1) (None) No Restriction
Simple Junction (2) Inlet i:z: Eg; (None) No Restriction
Simple Junction (5) Inlet Pipe (8) (1) (None) No Restriction

Created in InfoDrainage 2023.0
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Elbridge Farm Recycling Centre: Date:

Indicative Surface Water Drainage Design 18/11/2022
Designed by Checked by Approved By
CH CL

Report Details Hafren Water

Type: Junctions

Barkers Chambers, Barker Street

Storm Phase: Phase Shrewsbury
SY11SB
[Outlets
Junction Qutlet Name Qutgoing Connection Outlet Type
Manhole Outlet Pipe Free Discharge
Manhole (2) Outlet Pipe (4) Free Discharge
Manhole (3) Qutlet Pipe (2) Free Discharge
Manhole (4) Outlet Pipe (5) Free Discharge
Outlet Pipe (3) Orifice
Diameter (m) 0.041
Manhole (5) Coefficient of Discharge 0.600
Invert Level (m) 1.000
Simple Junction (1) Qutlet Pipe (6) Free Discharge
Manhole (1) Outlet Pipe (1) (1) Free Discharge
Simple Junction (2) Qutlet Pipe (2) (1) Free Discharge
Simple Junction (3) Outlet Pipe (7) Free Discharge
Simple Junction (5) Qutlet Pipe (9) Free Discharge
Manhole (6) Qutlet Pipe (8) (1) Free Discharge

Created in InfoDrainage 2023.0
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Elbridge Farm Recycling Centre: Date:
Indicative Surface Water Drainage Design 18/11/2022
Designed by Checked by Approved By
CH CL
Report Details Hafren Water
Type: Stormwater Controls Barkers Chambers, Barker Street
Storm Phase: Phase Shrewsbury
SY11SB
Cellular Storage Type : Cellular Storage
[Dimensions
Exceedence Level (m) 3.800
Depth (m) 1.000
Base Level (m) 2.600
Number of Crates Long 11
Number of Crates Wide 10
Number of Crates High 1
Porosity (%) 95
Crate Length (m) 1
Crate Width (m) 1
Crate Height (m) 1
Total Volume (m?) 104.700
[Inlets [
[Inlet
Inlet Type Point Inflow
Incoming ltem(s) Pipe
Bypass Destination (None)

Capacity Type

No Restriction

[Outlets [
[Outlet
Outgoing Connection Pipe (1)
Outlet Type Free Discharge

Created in InfoDrainage 2023.0
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Elbridge Farm Recycling Centre: Date:
Indicative Surface Water Drainage Design 18/11/2022
Designed by Checked by Approved By
CH CL
Report Details Hafren Water
Type: Connections Barkers Chambers, Barker Street
Storm Phase: Phase Shrewsbury
SY11SB
N Connection ' - CO\II?IEE;OK' Diametz_er/ Upstream  Upstream
ame Length (m) T Slope (1:x) Manning's n Rouah Base Width Cover Level Invert Level
ype oughness (mm) m) (m)
(mm)
Pipe 3.617 Pipe 72.350 0.6 150 4.500 3.500
Pipe (4) 9.207 Pipe 23.609 0.6 150 3.090 1.890
Pipe (3) 6.067 Pipe 19.572 0.6 150 2.940 1.000
Pipe (6) 5.620 Pipe 18.733 0.6 150 3.000 1.300
Pipe (5) 6.264 Pipe 31.318 0.6 150 2.940 1.500
Pipe (1) 9.649 Pipe 320.809 0.6 150 3.800 2.600
Pipe (1) (1) 56.461 Pipe 83.040 06 150 3.578 2.570
Pipe (2) 7.462 Pipe 173.196 0.6 150 3.030 1.500
Pipe (2) (1) 29.671 Pipe 189.089 0.6 150 3.000 1.457
Pipe (7) 22.893 Pipe 66.745 0.6 150 3.000 1.800
Pipe (9) 11.618 Pipe 33.194 0.6 150 0.000 1.350
Pipe (8) (1) 45,557 Pipe 27.163 06 150 4.198 3.027
Downstrea Downstrea Flow
Name m Cover m Invert Restriction
Level (m) Level (m) (L/s)
Pipe 3.800 3.450
Pipe (4) 3.030 1.500
Pipe (3) 0.000 0.690 4.9
Pipe (6) 2.940 1.000
Pipe (5) 0.000 1.300
Pipe (1) 3.578 2.570
Pipe (1) (1) 3.090 1.890
Pipe (2) 0.000 1.457
Pipe (2) (1) 0.000 1.300
Pipe (7) 0.000 1.457
Pipe (9) 2.940 1.000
Pipe (8) (1) 0.000 1.350
Created in InfoDrainage 2023.0 5/55




Elbridge Farm Recycling Centre: Date:
Indicative Surface Water Drainage Design 18/11/2022
Designed by Checked by Approved By
CH CL
Report Details Hafren Water
Type: Manhole Schedule Barkers Chambers, Barker Street
Storm Phase: Phase Shrewsbury
SY11SB
Name Cover Level Connection Details Type
(m)
Invert Level (m)
Coordinates (m)|Depth (m) Manhole Size |Incoming Connection Connection Connection Size|Junction Type
(m) Connections Type Invert (m) (mm)
Qutgoing Cover
Connections
Manhole 4.500 Diameter / Manhole -
3.500 Length: 1.200 Access not
E:491361.899 |1.000 Required
N:102107.590
{a} Pipe Pipe 3.500 Diam/Width:150 |Not Applicable
Simple Junction Diameter / {1} Pipe (3) Pipe 0.690 Diam/Width:150 | Simple Junction
Length: 1.200 - Access not
E:491360.940 Required
N:102186.610
Not Applicable
Manhole (2) 3.090 Diameter / {1} Pipe (1) (1) |Pipe 1.890 Diam/Width:150 |Manhole -
1.890 Length: 1.200 Access not
E:491325.653 |1.200 Required
N:102157.329
{a} Pipe (4) Pipe 1.890 Diam/Width:150 |Not Applicable
Manhole (3) 3.030 Diameter / {1} Pipe (4) Pipe 1.500 Diam/Width:150 |Manhole -
0.030 Length: 2.000 Access not
E:491332.726 |3.000 Required
N:102163.224
{a} Pipe (2) Pipe 1.500 Diam/Width:150 |Not Applicable
Manhole (4) 2.940 Diameter / Manhole -
1.500 Length: 1.200 Access not
E:491359.806 |1.440 Required
N:102173.511
{a} Pipe (5) Pipe 1.500 Diam/Width:150 |Not Applicable

Created in InfoDrainage 2023.0
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Elbridge Farm Recycling Centre: Date:

Indicative Surface Water Drainage Design 18/11/2022
Designed by Checked by Approved By
CH CL

Report Details Hafren Water

Type: Manhole Schedule Barkers Chambers, Barker Street

Storm Phase: Phase Shrewsbury
SY11SB

Name

Cover Level
(m)

Invert Level (m)

Connection Details

Type

Coordinates (m)|Depth (m) Manhole Size |Incoming Connection Connection Connection Size|Junction Type
(m) Connections Type Invert (m) (mm)
Qutgoing Cover
Connections
Manhole (5) 2.940 Diameter / {1} Pipe (6) Pipe 1.000 Diam/Width:150 |Manhole -
-0.260 Length: 1.200 Access not
- Diam/Width:150 |Required
E:491362.466 (3.200 (2} Pipe (9) Pipe
1.000
N:102180.973
{a} Pipe (3) Pipe 1.000 Diam/Width:150 |Not Applicable
Simple Junction Diameter / {1} Pipe (5) Pipe 1.300 Diam/Width:150 | Simple Junction
(1) Length: 1.200 - Access not
E:491357.140 Diam/Width:150 |Required
{2} Pipe (2) (1) |Pipe
N:102179.179 1.300
{a} Pipe (6) Pipe 1.300 Diam/Width:150 |Not Applicable
Manhole (1) 3.578 Diameter / {1} Pipe (1) Pipe 2.570 Diam/Width:150 |Manhole -
2 570 Length: 1.200 Access not
E:491353.503 |1.008 Required
N:102116.084
{a} Pipe (1) (1) |Pipe 2.570 Diam/Width:150 |Not Applicable
Simple Junction Diameter / {1} Pipe (2) Pipe 1.457 Diam/Width:150 | Simple Junction
(2) Length: 1.200 - Access not
E:491329.024 Diam/Width:150 |Required
{2} Pipe (7) Pipe
N:102169.703 1.457
{a} Pipe (2) (1) |Pipe 1.457 Diam/Width:150 |Not Applicable

Created in InfoDrainage 2023.0
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Elbridge Farm Recycling Centre: Date:

Indicative Surface Water Drainage Design 18/11/2022
Designed by Checked by Approved By
CH CL

Report Details Hafren Water

Type: Manhole Schedule Barkers Chambers, Barker Street

Storm Phase: Phase Shrewsbury
SY11SB

Name

Cover Level
(m)

Invert Level (m)

Connection Details

Type

Coordinates (m)|Depth (m) Manhole Size |Incoming Connection Connection Connection Size|Junction Type
(m) Connections Type Invert (m) (mm)

Qutgoing Cover

Connections
Simple Junction Diameter / Simple Junction
(3) Length: 1.200 - Access not
E:491309.209 Required
N:102158.236

{a} Pipe (7) Pipe 1.800 Diam/Width:150 |Not Applicable
Simple Junction Diameter / {1} Pipe (8) (1) |Pipe 1.350 Diam/Width:150 | Simple Junction
(5) Length: 1.200 - Access not
E:491373.794 Required
N:102183.554

{a} Pipe (9) Pipe 1.350 Diam/Width:150 |Not Applicable
Manhole (6) 4198 Diameter / Manhole -

3.027 Length: 1.200 Access not

E:491404.342 [1.171 Required
N:102149.756

{a} Pipe (8) (1) |Pipe 3.027 Diam/Width:150 |Not Applicable

Created in InfoDrainage 2023.0
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Elbridge Farm Recycling Centre: Date:

Indicative Surface Water Drainage Design 18/11/2022
Designed by Checked by Approved By
CH CL

Report Details Hafren Water

Type: Inflow Summary

Barkers Chambers, Barker Street

Storm Phase: Phase Shrewsbury
SY11SB
Connected Runoff FRIESIEER Urban Creep Pl:rd(i:iizge (UIEE
Inflow Label i Flow (L/s) Method Area (ha) Impeorwous (%) Impervious Analysed
(%) (%) (ha)

Catchment  p1anhole Time of 0.380 100 100 0.380
Area Concentration
Catchment Time of
Area (1) Manhole (2) Concentration 0.220 100 100 0.220
Catchment Time of
Area (2) Manhole (4) Concentration 0.138 100 100 0.138
TOTAL 0.0 0.737 0.737

Created in InfoDrainage 2023.0
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Elbridge Farm Recycling Centre: Date:

Indicative Surface Water Drainage Design 18/11/2022
Designed by Checked by Approved By
CH CL

Report Details Hafren Water

Type: Network Design Criteria Barkers Chambers, Barker Street

Storm Phase: Phase Shrewsbury
SY11SB

[Flow Options

Peak Flow Calculation

(UK) Modified Rational Method

Min. Time of Entry (mins) 5
Max. Travel Time (mins) 30
[Pipe Options |
Lock Slope Options None
Design Level Level Soffits
Min. Cover Depth (m) 1.200
Min. Slope (1:x) 500.00
Max. Slope (1:x) 40.00
Min. Velocity (m/s) 1.0
Max. Velocity (m/s) 3.0
Use Flow Restriction [
Reduce Channel Depths L1
[Manhole Options
Apply Offset (1
Synchronise Manhole Invert

Levels

Created in InfoDrainage 2023.0
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Elbridge Farm Recycling Centre: Date:
Indicative Surface Water Drainage Design 18/11/2022
Designed by Checked by Approved By
CH CL
Report Details Hafren Water
Type: Outfall Details Barkers Chambers, Barker Street
Storm Phase: Phase Shrewsbury
SY11SB
[Outfalls
Outfall Outfall Type Fixed Surcharged Level Curve
Level (m)
Simple Junction Free Discharge

Created in InfoDrainage 2023.0 11/55



Elbridge Farm Recycling Centre:

Date:

Indicative Surface Water Drainage Design 18/11/2022
Designed by Checked by Approved By
CH CL
Report Title Hafren Water
Barkers Chambers, Barker Street
Rainfall Analysis Criteria Shrewsbury
SY11SB
Runoff Type Dynamic
Output Interval (mins) 5
Time Step Shortest
Urban Creep Apply Global Value
Urban Creep Global Value
3 0
(%)
Junction Flood Risk Margin
(mm) 300

Perform No Discharge

Analysis O
[Rainfall
[FSR | Type: FSR
Region England and Wales
M5-60 (mm) 19.2
Ratio R 0.347
Summer
Winter
[Return Period |
Return Period (years) Increase Rainfall (%)
1.0 0
30.0 0
100.0 0
100.0 40
[Storm Durations |
Duration (mins) Run Time (mins)
15 30
30 60
60 120
120 240
240 480
360 720
480 960
960 1920
1440 2880
Created in InfoDrainage 2023.0 12/55



Elbridge Farm Recycling Centre: Date:
Indicative Surface Water Drainage Design 18/11/2022
Designed by Checked by Approved By
CH CL
Report Title Hafren Water
Barkers Chambers, Barker Street
UK and Ireland Rural Runoff Calculator Shrewsbury
SY11SB
[ICP SUDS/IH 124 |
[Details |
Method ICP SUDS
Area (ha) 0.737
SAAR (mm) 868.0
Soil 0.3
Region Region 7
Urban

Return Period (years)

[Results |
Region QBAR Rural  QBAR Urban Q1 (years) Q 30 (years) Q 100 (years)
¢ (L/s) (L/s) (L/s) (L/s) (L/s)
Region 7 1.7 1.7 1.5 3.9 5.5
Created in InfoDrainage 2023.0
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Elbridge Farm Recycling Centre: Date:

Indicative Surface Water Drainage Design 18/11/2022
Designed by Checked by Approved By
CH CL

Report Details Hafren Water

Type: Inflows Summary Barkers Chambers, Barker Street

Storm Phase: Phase Shrewsbury
SY11SB

Inflow

Catchment
Area
Catchment
Area (1)
Catchment
Area (2)

Critical Storm

Storm Event

FSR: 100 years: +40
%: 15 mins: Winter
FSR: 100 years: +40
%: 15 mins: Winter
FSR: 100 years: +40
%: 15 mins: Winter

Inflow  Max. Inflow Total Inflow

Area (ha) (L/s)

0.38 216.7
0.22 1253
0.14 78.6

Created in InfoDrainage 2023.0

(m?)

100.248
57.981

36.348
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Elbridge Farm Recycling Centre: Date:

Indicative Surface Water Drainage Design 18/11/2022
Designed by Checked by Approved By
CH CL

Report Details Hafren Water

Type: Junctions Summary

Barkers Chambers, Barker Street

Storm Phase: Phase Shrewsbury
SY11SB
Critical Storm
Cover Invert Max Max Max. ng, Max Max. _Total
. Resident = Flooded Discharge
Junction Storm Event Level Level Level Depth Inflow Outflow Status
m) m) m) (m) (Us) Volume Volume (Us) Volume
(m?) (m?) (m?)
FSR: 100 years:
Manhole +40 %: 15 mins: 4500 3.500 4.540 1.040 216.7 40.767 39.636 727 100.209 Flood
Winter
Simole FSR: 100 years:
J pi +40 %: 960 mins: 0.000 0.725 0.035 5.0 5.0 529436 OK
unction
Summer
FSR: 100 years:
Manhole (2) +40 %: 240 mins: 3.090 1.890 3.191 1.301 427 101.890 100.532 18.4  332.331 Flood
Winter
FSR: 100 years:
Manhole (3) +40 %: 240 mins: 3.030 0.030 3.130 3.100 18.4 109.707  100.281 10.2  234.942 Flood
Winter
FSR: 100 years:
Manhole (4) +40 %: 960 mins: 2940 1500 3.052 1.552 7.9 113.245 111.617 27 127.135 Flood
Summer
FSR: 100 years:
Manhole (5) +40 %: 960 mins: 2.940 -0.260 3.046 3.306 9.9 109.690 106.070 5.0 531.842 Flood
Summer
Simple FSR: 100 years:
P +40 %: 960 mins: 0.000 3.052 1.752 9.9 9.8 578.677 Surcharged
Junction (1)
Summer
FSR: 100 years:
Manhole (1) +40 %: 120 mins: 3.578 2570 3.624 1.054 37.2 46.976 45.836 16.8  165.201 Flood
Winter
Simple FSR: 100 years:
: +40 %: 360 mins: 0.000 3.105 1.648 9.8 9.8 314.536 Surcharged
Junction (2) Wi
inter
Simole FSR: 100 years:
p! +40 %: 360 mins: 0.000 3.105 1.305 1.1 0.0 0.045 Surcharged
Junction (3) Wi
inter
Simole FSR: 100 years:
p! +40 %: 960 mins: 0.000 3.046 1.696 0.7 0.0 0.183 Surcharged
Junction (5) s
ummer
FSR: 100 years:
Manhole (6) +40 %: 960 mins: 4198 3.027 3.046 0.019 0.0 0.022 0.000 0.0 0.037 OK
Summer
Created in InfoDrainage 2023.0 15/55




Elbridge Farm Recycling Centre: Date:
Indicative Surface Water Drainage Design 18/11/2022
Designed by Checked by Approved By
CH CL
Report Details Hafren Water
Type: Stormwater Controls Summary Barkers Chambers, Barker Street
Storm Phase: Phase Shrewsbury
SY11SB
Critical Storm
Max. Max Total
Max. Max. Max. Max. ; Total  Max. . Percentag
Stormwat us DS us DS Max. | Reside | Floode Lost Outflo Dischar e Statu
Storm Event Inflow nt d )
er Control Level Level Depth Depth Volume w Available S
(m) (m) m) (m) (L/s) Volume Volume md  (Us) Volume (%)
(m?) (m?) (m?)
FSR: 100
. 0,
Cellular years: +40%: 4 43 4043 1443 1443 71.0 130.097 25363 0.000 37.2 159.240 -24 Flood

Storage 120 mins:
Winter

Created in InfoDrainage 2023.0
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Elbridge Farm Recycling Centre:

Date:

Indicative Surface Water Drainage Design 18/11/2022
Designed by Checked by Approved By
CH CL

Report Details Hafren Water

Type: Connections Summary Barkers Chambers, Barker Street

Storm Phase: Phase Shrewsbury
SY11SB

Critical Storm

Created in InfoDrainage 2023.0
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Elbridge Farm Recycling Centre:
Indicative Surface Water Drainage Design

Date:
18/11/2022

Designed by
CH

Checked by

CL

Approved By

Report Details
Type: Connections Summary
Storm Phase: Phase

Hafren Water

Barkers Chambers, Barker Street
Shrewsbury

SY11SB

Connection

Type From

Connection Storm Event

FSR: 100
years: +40
%: 15
mins:
Winter
FSR: 30
years: +0
%: 15
mins
Summer
FSR: 100
years: +40
%: 960
mins:
Summer
FSR: 30
years: +0
%: 15
mins
Summer
FSR: 30
years: +0
%: 15
mins:
Summer
FSR: 100
years: +40
%: 120
mins:
Winter
FSR: 100
years: +40
%: 480
mins
Winter
FSR: 30
years: +0
%: 15
mins:
Summer
FSR: 100
years: +40
%: 1440
mins
Winter
FSR: 30
years: +0
%: 360
mins:
Summer
FSR: 100
years: +40
%: 15
mins
Summer
FSR: 100
years: +40
%: 960
mins:
Summer

Pipe Pipe Manhole

Manhole

Pipe (4) @)

Pipe

Manhole

Pipe (3) (5)

Pipe

Simple
Junction

(M

Pipe (6) Pipe

Manhole

Pipe (5) @

Pipe

Cellular

Pipe (1) Storage

Pipe

Pipe (1)
(1)

Manhole

Pipe )

Manhole

Pipe (2) 3)

Pipe

Simple
Junction

@)

Pipe (2)

) Pipe

Simple
Junction

)

Pipe (7) Pipe

Simple
Junction

®)

Pipe (9) Pipe

Manhole

(6)

Pipe (8)
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Discharge Max.
Volume  Velocity
(m3) (m/s)

Flow /
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Elbridge Farm Recycling Centre: Date:

Indicative Surface Water Drainage Design 18/11/2022
Designed by Checked by Approved By
CH CL

Report Details Hafren Water

Type: Phase Management Barkers Chambers, Barker Street

Storm Phase: Phase Shrewsbury
SY11SB

Phase

FSR: 100 years: Increase Rainfall (%): +40: 960 mins: Summer

[Tables |
Name Max. Inflow Total Infow ~ Max. Outflow = Total Qutflow
(L/s) Volume (m?) (L/s) Volume (m?)
f'mp'.e 5.0 529.436
unction
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Elbridge Farm Recycling Centre: Date:

Indicative Surface Water Drainage Design 18/11/2022
Designed by Checked by Approved By
CH CL

Report Details Hafren Water

Type: Inflow Results Barkers Chambers, Barker Street

Storm Phase: Phase Shrewsbury
SY11SB

_E,’ } Catchment Area

Critical Storm: FSR: 100 years: Increase Rainfall (%): +40: 15 mins: Winter

Type : Catchment Area
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Elbridge Farm Recycling Centre: Date:

Indicative Surface Water Drainage Design 18/11/2022
Designed by Checked by Approved By
CH CL

Report Details Hafren Water

Type: Inflow Results Barkers Chambers, Barker Street

Storm Phase: Phase Shrewsbury
SY11SB

oy 7 Catchment Area (1)

Critical Storm: FSR: 100 years: Increase Rainfall (%): +40: 15 mins: Winter

Type : Catchment Area

[Inflow
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Total Inflow Volume (m?) 57.981
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Elbridge Farm Recycling Centre: Date:

Indicative Surface Water Drainage Design 18/11/2022
Designed by Checked by Approved By
CH CL

Report Details Hafren Water

Type: Inflow Results Barkers Chambers, Barker Street

Storm Phase: Phase Shrewsbury
SY11SB

oy ) 7 Catchment Area (2)

Critical Storm: FSR: 100 years: Increase Rainfall (%): +40: 15 mins: Winter

Type : Catchment Area

[Inflow |
Max. Inflow (L/s) 78.6
Total Inflow Volume (m?3) 36.348
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Elbridge Farm Recycling Centre: Date:

Indicative Surface Water Drainage Design 18/11/2022
Designed by Checked by Approved By
CH CL

Report Details Hafren Water

Type: Junction Results Barkers Chambers, Barker Street

Storm Phase: Phase Shrewsbury
SY11SB

Manhole

Critical Storm: FSR: 100 years: Increase Rainfall (%): +40: 15 mins: Winter

Type : Manhole
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Elbridge Farm Recycling Centre: Date:
Indicative Surface Water Drainage Design 18/11/2022
Designed by Checked by Approved By
CH CL
Report Details Hafren Water
Type: Junction Results Barkers Chambers, Barker Street
Storm Phase: Phase Shrewsbury
SY11SB
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Elbridge Farm Recycling Centre: Date:

Indicative Surface Water Drainage Design 18/11/2022
Designed by Checked by Approved By
CH CL

Report Details Hafren Water

Type: Junction Results Barkers Chambers, Barker Street

Storm Phase: Phase Shrewsbury
SY11SB

Simple Junction

Critical Storm: FSR: 100 years: Increase Rainfall (%): +40: 960 mins: Summer

Type : Simple Junction
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Elbridge Farm Recycling Centre: Date:

Indicative Surface Water Drainage Design 18/11/2022
Designed by Checked by Approved By
CH CL

Report Details Hafren Water

Type: Junction Results Barkers Chambers, Barker Street

Storm Phase: Phase Shrewsbury
SY11SB

Manhole (2)

Type : Manhole

Critical Storm: FSR: 100 years: Increase Rainfall (%): +40: 240 mins: Winter
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Elbridge Farm Recycling Centre: Date:
Indicative Surface Water Drainage Design 18/11/2022
Designed by Checked by Approved By
CH CL
Report Details Hafren Water
Type: Junction Results Barkers Chambers, Barker Street
Storm Phase: Phase Shrewsbury
SY11SB
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Elbridge Farm Recycling Centre: Date:

Indicative Surface Water Drainage Design 18/11/2022
Designed by Checked by Approved By
CH CL

Report Details Hafren Water

Type: Junction Results Barkers Chambers, Barker Street

Storm Phase: Phase Shrewsbury
SY11SB

Manhole (3)

Critical Storm: FSR: 100 years: Increase Rainfall (%): +40: 240 mins: Winter

Type : Manhole
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Elbridge Farm Recycling Centre: Date:
Indicative Surface Water Drainage Design 18/11/2022
Designed by Checked by Approved By
CH CL
Report Details Hafren Water
Type: Junction Results Barkers Chambers, Barker Street
Storm Phase: Phase Shrewsbury
SY11SB
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Elbridge Farm Recycling Centre:

Date:

Indicative Surface Water Drainage Design 18/11/2022
Designed by Checked by Approved By
CH CL

Report Details Hafren Water

Type: Junction Results Barkers Chambers, Barker Street

Storm Phase: Phase Shrewsbury
SY11SB

Manhole (4)

Critical Storm: FSR: 100 years: Increase Rainfall (%): +40: 960 mins: Summer
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Elbridge Farm Recycling Centre: Date:
Indicative Surface Water Drainage Design 18/11/2022
Designed by Checked by Approved By
CH CL
Report Details Hafren Water
Type: Junction Results Barkers Chambers, Barker Street
Storm Phase: Phase Shrewsbury
SY11SB
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Elbridge Farm Recycling Centre: Date:

Indicative Surface Water Drainage Design 18/11/2022
Designed by Checked by Approved By
CH CL

Report Details Hafren Water

Type: Junction Results Barkers Chambers, Barker Street

Storm Phase: Phase Shrewsbury
SY11SB

Manhole (5)

Type : Manhole

Critical Storm: FSR: 100 years: Increase Rainfall (%): +40: 960 mins: Summer
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Elbridge Farm Recycling Centre: Date:
Indicative Surface Water Drainage Design 18/11/2022
Designed by Checked by Approved By
CH CL
Report Details Hafren Water
Type: Junction Results Barkers Chambers, Barker Street
Storm Phase: Phase Shrewsbury
SY11SB
Depth Graph
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Elbridge Farm Recycling Centre:

Date:

Indicative Surface Water Drainage Design 18/11/2022
Designed by Checked by Approved By
CH CL

Report Details Hafren Water

Type: Junction Results Barkers Chambers, Barker Street

Storm Phase: Phase Shrewsbury
SY11SB

Simple Junction (1)

Critical Storm: FSR: 100 years: Increase Rainfall (%): +40: 960 mins: Summer

Type : Simple Junction

[Graphs
Flow Graph
10
8 -
s 6|
d 3
3 [
)
i 4r
2 -
0 L L 1 L L L 1 L L L L 1 L L L
0 500 1000 1500
Time (mins)
Total Inflow Total Outflow
Depth Graph
15 |
E 4L
s
o
[]
(=]
0.5 |
0 1 1 1
0 500 1000 1500
Time (mins)
Depth

Created in InfoDrainage 2023.0

34/55



Elbridge Farm Recycling Centre: Date:
Indicative Surface Water Drainage Design 18/11/2022
Designed by Checked by Approved By
CH CL
Report Details Hafren Water
Type: Junction Results Barkers Chambers, Barker Street
Storm Phase: Phase Shrewsbury
SY11SB
Manhole (1) Type : Manhole

Critical Storm: FSR: 100 years: Increase Rainfall (%): +40: 120 mins: Winter
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Elbridge Farm Recycling Centre: Date:
Indicative Surface Water Drainage Design 18/11/2022
Designed by Checked by Approved By
CH CL
Report Details Hafren Water
Type: Junction Results Barkers Chambers, Barker Street
Storm Phase: Phase Shrewsbury
SY11SB
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Elbridge Farm Recycling Centre: Date:
Indicative Surface Water Drainage Design 18/11/2022
Designed by Checked by Approved By
CH CL
Report Details Hafren Water
Type: Junction Results Barkers Chambers, Barker Street
Storm Phase: Phase Shrewsbury
SY11SB
Simple Junction (2) Type : Simple Junction

Critical Storm: FSR: 100 years: Increase Rainfall (%): +40: 360 mins: Winter
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Elbridge Farm Recycling Centre: Date:

Indicative Surface Water Drainage Design 18/11/2022
Designed by Checked by Approved By
CH CL

Report Details Hafren Water

Type: Junction Results Barkers Chambers, Barker Street

Storm Phase: Phase Shrewsbury
SY11SB

Simple Junction (3)

Critical Storm: FSR: 100 years: Increase Rainfall (%): +40: 360 mins: Winter

Type : Simple Junction
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Elbridge Farm Recycling Centre: Date:

Indicative Surface Water Drainage Design 18/11/2022
Designed by Checked by Approved By
CH CL

Report Details Hafren Water

Type: Junction Results Barkers Chambers, Barker Street

Storm Phase: Phase Shrewsbury
SY11SB

Simple Junction (5)

Critical Storm: FSR: 100 years: Increase Rainfall (%): +40: 960 mins: Summer

Type : Simple Junction
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Elbridge Farm Recycling Centre: Date:

Indicative Surface Water Drainage Design 18/11/2022
Designed by Checked by Approved By
CH CL

Report Details Hafren Water

Type: Junction Results Barkers Chambers, Barker Street

Storm Phase: Phase Shrewsbury
SY11SB

Manhole (6)

Critical Storm: FSR: 100 years: Increase Rainfall (%): +40: 960 mins: Summer

Type : Manhole
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Elbridge Farm Recycling Centre: Date:

Indicative Surface Water Drainage Design 18/11/2022
Designed by Checked by Approved By
CH CL

Report Details
Type: Junction Results

Hafren Water
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SY11SB
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Elbridge Farm Recycling Centre: Date:
Indicative Surface Water Drainage Design 18/11/2022
Designed by Checked by Approved By
CH CL
Report Details Hafren Water
Type: Stormwater Control Results Barkers Chambers, Barker Street
Storm Phase: Phase Shrewsbury
SY11SB
Cellular Storage Type : Cellular Storage

Critical Storm: FSR: 100 years: Increase Rainfall (%): +40: 120 mins: Winter
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Elbridge Farm Recycling Centre: Date:
Indicative Surface Water Drainage Design 18/11/2022
Designed by Checked by Approved By
CH CL
Report Details Hafren Water
Type: Stormwater Control Results Barkers Chambers, Barker Street
Storm Phase: Phase Shrewsbury
SY11SB
Depth Graph
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Elbridge Farm Recycling Centre: Date:
Indicative Surface Water Drainage Design 18/11/2022
Designed by Checked by Approved By
CH CL
Report Details Hafren Water
Type: Connection Results Barkers Chambers, Barker Street
Storm Phase: Phase Shrewsbury
SY11SB
Pipe Type : Pipe
Critical Storm: FSR: 100 years: Increase Rainfall (%): +40: 15 mins: Winter
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Elbridge Farm Recycling Centre: Date:
Indicative Surface Water Drainage Design 18/11/2022
Designed by Checked by Approved By
CH CL
Report Details Hafren Water
Type: Connection Results Barkers Chambers, Barker Street
Storm Phase: Phase Shrewsbury
SY11SB
Pipe (4) Type : Pipe
Critical Storm: FSR: 30 years: Increase Rainfall (%): +0: 15 mins: Summer
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Elbridge Farm Recycling Centre: Date:
Indicative Surface Water Drainage Design 18/11/2022
Designed by Checked by Approved By
CH CL
Report Details Hafren Water
Type: Connection Results Barkers Chambers, Barker Street
Storm Phase: Phase Shrewsbury
SY11SB
Pipe (3) Type : Pipe
Critical Storm: FSR: 100 years: Increase Rainfall (%): +40: 960 mins: Summer
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Elbridge Farm Recycling Centre: Date:
Indicative Surface Water Drainage Design 18/11/2022
Designed by Checked by Approved By
CH CL
Report Details Hafren Water
Type: Connection Results Barkers Chambers, Barker Street
Storm Phase: Phase Shrewsbury
SY11SB
Pipe (6) Type : Pipe
Critical Storm: FSR: 30 years: Increase Rainfall (%): +0: 15 mins: Summer
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Elbridge Farm Recycling Centre: Date:
Indicative Surface Water Drainage Design 18/11/2022
Designed by Checked by Approved By
CH CL
Report Details Hafren Water
Type: Connection Results Barkers Chambers, Barker Street
Storm Phase: Phase Shrewsbury
SY11SB
Pipe (5) Type : Pipe
Critical Storm: FSR: 30 years: Increase Rainfall (%): +0: 15 mins: Summer
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Elbridge Farm Recycling Centre:

Date:

Indicative Surface Water Drainage Design 18/11/2022
Designed by Checked by Approved By
CH CL

Report Details Hafren Water

Type: Connection Results Barkers Chambers, Barker Street

Storm Phase: Phase Shrewsbury
SY11SB

Pipe (1)
& Critical Storm: FSR: 100 years: Increase Rainfall (%): +40: 120 mins: Winter
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Elbridge Farm Recycling Centre: Date:
Indicative Surface Water Drainage Design 18/11/2022
Designed by Checked by Approved By
CH CL
Report Details Hafren Water
Type: Connection Results Barkers Chambers, Barker Street
Storm Phase: Phase Shrewsbury
SY11SB
Pipe (1) (1) Type : Pipe
Critical Storm: FSR: 100 years: Increase Rainfall (%): +40: 480 mins: Winter
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Elbridge Farm Recycling Centre: Date:

Indicative Surface Water Drainage Design 18/11/2022
Designed by Checked by Approved By
CH CL
Hafren Water

Report Details

Type: Connection Results Barkers Chambers, Barker Street

Storm Phase: Phase Shrewsbury
SY11SB
Pipe (2) Type : Pipe
Critical Storm: FSR: 30 years: Increase Rainfall (%): +0: 15 mins: Summer
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Elbridge Farm Recycling Centre: Date:
Indicative Surface Water Drainage Design 18/11/2022
Designed by Checked by Approved By
CH CL
Report Details Hafren Water
Type: Connection Results Barkers Chambers, Barker Street
Storm Phase: Phase Shrewsbury
SY11SB
Pipe (2) (1) Type : Pipe
Critical Storm: FSR: 100 years: Increase Rainfall (%): +40: 1440 mins: Winter
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Elbridge Farm Recycling Centre: Date:
Indicative Surface Water Drainage Design 18/11/2022
Designed by Checked by Approved By
CH CL
Report Details Hafren Water
Type: Connection Results Barkers Chambers, Barker Street
Storm Phase: Phase Shrewsbury
SY11SB
Pipe (7) Type : Pipe
Critical Storm: FSR: 30 years: Increase Rainfall (%): +0: 360 mins: Summer
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Elbridge Farm Recycling Centre: Date:
Indicative Surface Water Drainage Design 18/11/2022
Designed by Checked by Approved By
CH CL
Report Details Hafren Water
Type: Connection Results Barkers Chambers, Barker Street
Storm Phase: Phase Shrewsbury
SY11SB
Pipe (9) Type : Pipe
Critical Storm: FSR: 100 years: Increase Rainfall (%): +40: 15 mins: Summer
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Elbridge Farm Recycling Centre: Date:
Indicative Surface Water Drainage Design 18/11/2022
Designed by Checked by Approved By
CH CL
Report Details Hafren Water
Type: Connection Results Barkers Chambers, Barker Street
Storm Phase: Phase Shrewsbury
SY11SB
Pipe (8) (1) Type : Pipe
. Critical Storm: FSR: 100 years: Increase Rainfall (%): +40: 960 mins: Summer
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GP Planning Ltd FLOOD RISK ASSESSMENT
Elbridge Farm Recycling Centre, Bognor Regis AND SURFACE WATER DRAINAGE STRATEGY

APPENDIX 3419/FRA/AG

Topographical Survey

April 2023 Version: F2
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APPENDIX 3419/FRA/A7

Maintenance Schedules

April 2023 Version: F2



Sustainable Drainage Systems (SuDS):
Typical Maintenance Schedule

Attenuation Tank

Vi ¢ Inspect and identify any areas that are not operating correctly. If
onthly
required, take remedial action (for 3 months following installation)
. ¢ Inspect and identify any areas that are not operating correctly. If
Six Monthly
required, take remedial action (following initial 3 month period)
Annually e Remove sediment from pre-treatment structures
As Required e De-silt as required

Following all significant e Inspect and carry out essential recovery works to return the feature to

storm events full working order




Sustainable Drainage Systems (SuDS):
Typical Maintenance Schedule

Filter Drain

Regular Maintenance

e Litter and debris removal
¢ Mow grasses (where required to promote lateral runoff inflow) and
remove resultant clippings (during growing season only)

¢ Remove nuisance and invasive vegetation (for 12 months following

Monthly
installation)

e Inspect/check all inlets, outlets, surface and overflows (where required)
to ensure that they are in good condition, free from blockages and
operating as designed. Take action where required

¢ Remove nuisance and invasive vegetation

Annually

¢ Inspect and document the presence of wildlife

e Repair erosion or other damage by re-turfing, reseeding or replacing
filter material

e Re-level uneven surfaces and reinstate design levels (typically every 60

) month period)
As Required

e Remove and replace top 300 — 500mm of gravel, clean and replace
where required (typically every 60 month period)
¢ Remove and dispose of oils or petrol residues using safe standard

practices

Remedial Actions: Significant storms may cause significant damage to SuDS. As such, a number
of actions may be required following such events

Following all significant ¢ Inspect and carry out essential recovery works to return the feature to

storm events full working order



Sustainable Drainage Systems (SuDS):
Typical Maintenance Schedule

Flow Control Structures

Monthly ¢ Inspect and identify any areas that are not operating correctly. If
required, take remedial action (for 3 months following installation)
¢ Inspect and identify any areas that are not operating correctly. If
Six Monthly required, take remedial action
¢ Remove sediment from pre-treatment structures
Annually e Not applicable

Following all significant ¢ Inspect and carry out essential recovery works to return the feature to

storm events full working order
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Sustainable Drainage Systems (SuDS):
Typical Maintenance Schedule

Regular Maintenance

Monthly

Six Monthly

Annually

As Required

Swale

Litter and debris removal

Mow grasses (where required) and remove resultant clippings (during
growing season only)

Remove nuisance and invasive vegetation (for 12 months following
installation)

Inspect/check all inlets, outlets, surface and overflows (where required) to
ensure that they are in good condition, free from blockages and operating
as designed. Take action where required

Remove nuisance and invasive vegetation

Check for poor vegetation growth due to lack of sunlight or dropping of leaf
litter, and cut back adjacent vegetation where required

Re-seed areas of poor vegetation growth. Alter plant types to better suit
conditions, where required

Inspect and document the presence of wildlife

Repair erosion or other damage by re-turfing or reseeding

Re-level uneven surfaces and reinstate design levels (typically every 60
month period)

Scarify and spike topsoil layer to improve infiltration performance, break up
silt deposits and prevent compaction of the soil surface where required
(typically every 60 month period)

Remove build-up of sediment on upstream gravel trench, flow spreader or
at top of filter strip, where required

Remove and dispose of oils or petrol residues using safe standard practices

Remedial Actions: Significant storms may cause significant damage to SuDS. As such, a number

of actions may be required following such events

Following all
significant storm

events

Inspect and carry out essential recovery works to return the feature to full

working order



